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o FATIFIZIE, PATHDM 72T 4 L2 UMD, FAFT7 7 A )V (. EXE) LHUT « L2 b VI wfle.dll ABET
H5.
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YIREEAR
x=(N,/2=1DP, [m]

x=0[m] @l /%= NP, /2 m]

T >
? rox
i=0 i=N-1
A S——
pixel]
EVtILERE

2.1 1RXILTOH TV ITDEFIL

2.2 WaveField 7 2 R % 1 RTERHESE LTHAT S

WaveField 7 7 A&
YU S AL LTERINT VAR
BEDETIVEM 2.1 IZRT.

221 fHELH

WaveField 7 7 A% 1 IRyuHR B (Bsl) & U To72V — AV A+ D& FELiZmd .

V77 LY AMOM 3212RTE2ED 2R TOEREY 7)) v K+ DEEIRIED G2 H T
1RFTETH T VT UERE B EXTHWS I TE S,

Example (Y —A: ExSimplelD-a.cpp)
1 #include "wfl.h"
2 | using namespace wfl;
3
4 | void main ()
5 | {
6 Start () ;
7 WaveField a(256, 1, 0.01), b(1024, 1, 0.02)
8
9 double f = 0.1; /) EERBRRE 0.1 [1/m]
10 double omega = 2 * Pi * f; // AR
11
12 int 1i;
13 a.Clear (); // a‘x¥Oo YT
14 for (i = 0; i < a.GetNx(); i++) // i < 256 DN —F
15 {
16 double x = a.X(i); /] YT Y T RO ERZ
17 a.SetReal(i, 0, cos(omega*x)); // RidH Y T YV ITEORBE L Tcos (x) 5B TE
18 }
19
20 b.Clear ();
21 for (i = 0; i < b.GetNx(); i++) // i < 1024 D)L —F
22 {
23 double x = b.X(i); /I YTV T RiOMEBEZEx
24 b.SetImag(i, 0, sin(omega*x)); // MiDHY YTV UV J/EOEHHEL Tsin(x) 2 & E
25 ¥
26
27 a.SaveAsCsv("cosB# .csv"); // CSVIZ 74l &ELTHRE
28 b.SaveAsCsv("sinB# .csv");
20 | }

V=AYV AMD 7IFHIE WaveField 7 I ADIA VAN T IR TH 5.

YTV ITEE N, =1 LUTIaVAN T REROCHELTNS.

1R fHFE ULTHWSDT, MAmDY
ZITRATY o b alZEAmy 7)) v

N, =256, > 7V V7@ P, =0.01[m] THH, A7V boldARY > 7Y VBN, =1024 TYH> TV
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Y7 P, = 0.02[m] £ LTW5. EfE iz WaveField 47 7Y =7 bo¥ v 7)) v 75— 23 gitantn
Nz, 1347H & 20 fTHDORRICJEHI & UT Clear ) A Y N—Hc¥n 2 V) 735 1R,
o M 21T LBy, YEEHEYY Y 7Y RO AL (m] TH Y, ZOMOEASEARNIC ST BAR%Z
v,
e WaveField 7 7 ATIEY v 7V V7 BIIHT 27 (n:EQEEE) THRIFNIER SR\, 2" THRWH V7Y VI
ERELELE, MELEY Y T VIBEAETRB/NI R 2" DYV ) U ITA TV 2 7 VEREI NS,

BT VT RITEBERL i THREIN, 0<i< N, THD. fit-oT, V—RAYAM1417HE 21 f7THIZH D &
12, V=7 ZOFFEATHET. ZDOED for V—THRERTH Y, V—TDRMAEREITIILT GetNx() A >3 —H
Be Nx () A v N—[EE W, 256 % 1024 FOERE Y —ATHDRAF RO EFEAE $5. Ik, BEHWIZY
VTN B EEBLUEGEIZY —AT0T S AOETEARBITS S0k, HENIZY V7)) v TBPETEI N
ABTHLHEUYNIINIET 272D TH5.

Z OFIT IR O F TR EE TIE AR WA, i = N, /2 DWHEEE O JF A (FBITIEa — A IVER) THh 5.
A€ o T B A D A L

~N,P,/2 <z < +(N,/2—1)P,
R ANES
—N,P,/2 <z < +N,P,/2

TH5 (x=~+N, P2 DY VTV VT HEEERVENZ LICTHER).

16 17HE 2317HIZH 5 & 512, BHBUERE» SYBEREADEHIZIZ X AV AN—HEzE WS, &7z, HLH (Y
BRERSE — BEBERED L) DB BERIGHE X TO A VAN —HEEHWS. Zho OEBMOBEZERIIX (3.1) & (3.2)
2RI L.

WaveField 7 7 AD&KY ¥ 7V v Jfiif Complex 7 7 ADA VAR VA (A TV 2 M) THYH, BEBMHETH 5.
ZOHITIE, SetReal() AV N—H%L (17 f7H) & SetImag() A /N —[I¥ (24 47H) #HVWTAT Yz b at b
2B 2 W IERIK E RILEEZELTWS. 10f7HTHWT A (EB)Pi M E%E L LT WFL TE#
INTVWS., ZOHITIE, HBEIC SaveAsCsv() A U N—FEZHWTHIERZ CSVIEX 7 7 AL LTHRIEL TW 5.

222 FIAIMEEREEA—N—DO—REFEEFAHEWEH

H 5 —Dfl%E FEIZEIT 5.
Example (Y —A: ExSimplelD-b.cpp)

1 #include "wfl.h"

2 | using namespace wfl;

3

4 | void main()

5 | {

6 Start ();

7 WaveField::SetDefault (512, 1); // T 7 # ) M EDHTE

8 WaveField::SetDefaultPx(0.01); // F 7 # I bMEDEE

9

10 WaveField a, b; // T2 AN ETERTEZAVYRAMNIVY
11

12 double f = 0.1; /) EERBAKRHE 0.1 [1/m]

13 double omega = 2 * Pi * f; // ARREK

14 int 1i;

15 b.Clear (); // € o7

16 for (i = 0; i < a.GetNx(); i++) // i < 612 D)L —F

17 {

18 Complex ¢ = (0, omega*a.X(i));

19 a.SetPixel(i, 0, exp(c)); /] RiOdHY VT ) v S EICERS Eexp (i2nfx) 5 B E
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20 b.SetReal(i, 0, b.X(i)*b.X(i)); // M iDEMICxD2REZHTE
21 ¥

22 a *= b; // a = a*b

23 a *= 3.0; // a =a x 3

24 a.SaveAsCsv("function.csv"); // CSVIZ 74L& LTHRE

25 | }

ZoHfITlk, 7TiTHYE 817HT SetDefault () A v/ N—[#& SetDefaultPy() A ¥ N—FTY > 7Y ¥ 7 H»
BTV VIO T 7 4V MEEZZRELTWS., 10 THO IV AN T 7 XA TIEFIEHEERKLTVWDEZH, ZThoDT
A MEBHWSOND., oT, ATV bab bbbV TV IHEI2x 1 THYTY VIR P, = 0.01[m]
ELTERING., W<2EDA TV =27 bERAUBRETERLZWEESIZIE, ZORKICT 7 40 MEREREEZHW
LDOWERTH 5.

ZOBITIE a iZid exp() BEE T exp(i2nfo) 2 EL (18, 1917H), bl 2? 2FEL TV (20 47
H). 7z, 2217HE 2347HCWEA—N"—0— FEEFZ2HAWTY v 7)) ViR 217> TWb. Zho D
FIZED ATV b a 3B 3z exp(i2mfa) & 725,

o ZOHIDEE, 19FTHD exp() BBOFIBOFERIIX O TH L7720, FENTETH D KRB A
5. ZOEIBRGEITIE euler O BIBDADHENR. euler) BFZHWT I8fTHE 1917THEZ DT
#HCk

a.SetPixel(i, 0, euler(omega*a.X(i)));
k5.

223 FFT ZRAW7HI

L L DRERR 7 — V) 4841 % 7Bl & USRS
Example (Y —A: Ex1DFft-a.cpp)

1 #include <wfl.h>

2 | using namespace wfl;

3

4 | void main(void)

5 | {

6 Start ();

7 WaveField::SetDefault (1024, 1, 0.01);

8 WaveField a, b;

9 int i;

10

11 // BEREBEAICKE

12 a.Clear ();

13 for (i = a.I(-0.5); i < a.I(+0.5); i++)
14 a.SetReal(i, 0, 1.0);

15 a.SaveAsCsv("Rect.csv");

16 a.Fft(-1); // mET7 YIRS
17 a.SaveAsCsv ("FFT-Rect.csv");

18

19 /] NS LE)BERREDLICERE

20 b.Clear ();

21 for (i = b.I(-1.0); i < b.I(+1.0); i++)
22 b.SetReal (i, 0, 1.0 - fabs(b.X(i)));
23 b.SaveAsCsv("lambda.csv");

24 b.Fft(-1); /] BET7 - IEHR
25 b.SaveAsCsv ("FFT-lambda.csv");

26 | }

FRREBUE —1/2 <2 < +1/2, ABBIE -1 <2< +1 OHFATHEZETADT, TITIEI13TP2170X 51T,
IO AYN—EEAWT, ZOHPAD | EEMETL—T2E LT\, B (FH) 7—V TEBRIE Fft () A VN —
FBERAWTITS. 7V TEMOERIIFHELATHDIH, KF714 7TV TIHFEtO) AV N—FHOBIEN -1 DGE
E7—VIAEWH, H1OBEEYET ) IABEERZLTVS., BT —) TABOERIZOVWTIERX (3.3) 22T
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52k,
o MBI DBEIZIZ SetRect () A VAN —EBEHAVWEZ Y ETES. Z0BEL, 12~1417%
a.SetRect(1.0, 1.0);
TEHEMMRD.
o HEEK (BE) 7 — ) TAMOME E, BEEO AT X137 — ) THAMC L BHEY B LA\, BRED A S
27—V IR EBRERE-HIEDLLDITIE,
a *= a.GetPx();
b *= b.GetPx();
DEIIZLT, Y7V IR ERET 2HENH D.

2.3 WaveField 7 7R % 2 RuERIRESHmE LTHAET S

WaveField 7 7 ADARKDOFHEIEX, Vi ED 2 RGICERIREOME2RT I THD. UATNIZZORE HHLH] %2
NER
2.3.1 HREROERIRESFH

Z AVIX BRI i D R HR MR 0 A6 & AL S HRIFIC 2T TBMP 7 7 1 Ve UL TIRIF T B HITH 5.
Example (Y —A: ExSphericalWave-a.cpp)

1 | #include <wfl.h>

2 | using namespace wfl;

3

4 | void main(void)

5| {

6 Start ();

7 WaveField f£(512, 512, 10e-6); // 512x512D2RTH#H
8 int i, j;

9 double z = 100e-3; //BERAS100mmDEHICKRARL H 2
10

11 // FRERE & fICERE

12 for (j = 0; j < £.GetNy(); j++)

13 for (i = 0; i < f.GetNx(); i++)

14 {

15 double x = £.X(i), y = £.Y(j);

16 double r = sqrt(x*x + y*y + z*z);

17 f.SetPixel (i, j, polar(i/r, f.GetWavenumber ()*r));
18 }

19

20 f.Normalize (); // ZDFITIEHE Y BRIEAN

21 f.SaveAsGrayBmp ("SphericalWave -amp.bmp", AMPLITUDE);
22 f.SaveAsGrayBmp ("SphericalWave -phs.bmp", PHASE);

23 | }

A& (z,y, z) OB 2 KOG © OBRE R IE, (x,y,0) FHE LT

f(z,y) = r~explikr]

r=22 + 2+ 22 (2.1)

LLTHEALGNS. ZOTHUT 5 LTI, polarO) BEZMWT f(z,y) 21 VAR VA £ IZREL TV,

flz,y) 2 234G % 7 VA AT =)D BMP 7 74 )L UTHEFET 5729121% SaveAsGrayBmp () A > /¥ —[H
BEHANS. WaveField A 7Y 27 MIERIRETH D DIZHN LT BMP 7 7 1 VIZEBDHFTHHDT, £t—733%
BUZE D XS ikt —T 320 RETI2HENH L. T T, 21 T CIRIRIEN A%, 22 T TIEINMENfHZE T L
AAT—=VTE—T L T2, =TT 50M%ET 57-DI21F Mode SR ZHHS 5. MMM OHEGE X 2.2
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RS, 795 —2aviahI—AT—)UIT 5720121 SaveAsGrayBmp () A ¥ N —BED M D 12 SaveAsBmp ()
AV N—E A\, Gradation A[ZEHIE LT COLOR %2$8E T 5. #EMliE SaveAsBmp () A >/ \—[HH% S .
SaveAsGrayBmp() A ¥ N—BHUIIRIEME A 227 LA AT — LV TREFTHE, A=0— B, A=1— AIZEBRL
TWa., TD7, IRFEMEDOL RV 0<A<10264NBBEREEHIINLV—YaryLizh, HE5VIEESR
22720 T 356055, ThEB<O12lE, —M&IZ Normalize () A U AN—=EE2FAWS. 72720, ZOHITIX
TLR 2 DD BIRE R E WG AICIEIRE K CIIRIFESZADEC RN L h 5, Normalize() AV /N—[F¥A % > T
£ THIREDMIZE > HAREHRIZR 5.
o IRIEIZ 2 MEIZK o CIRHABIZT AN TV VAR RET 5720, ARITEKET A O TEBEZ AW
TR 530, ZOFITIE 2 ERKRENZOZTOBENRL, Ry —ALRoT\\W5.
e WFL 213 AddSphericalWaveSqr () A ¥ N—RI#5E, BREI % @@EIZ5HE T 2720 OBBPEBHEINT
W5,

2.2 BRMIKDAAH A EI (SphericalWave-phs.bmp)

232 2RTHEMEBD T —') TEH

BINI, EAMHEE 1 TH D L BRHIEHBO 7 — Y T28#z Kb HHITH 5.
Example (Y —XA: Ex2DFftRect.cpp)

1 | #include <wfl.h>

2 | using namespace wfl;

3

4 | void main(void)

5| {

6 Start ();

7 WaveField a(512, 512, 0.1); // 512x512D2RTH
8 a.SetRect (1.0, 1.0); /] WMELOEFHER % allRE
9 a.Fft(-1); /7 =) TE#H

10 a.Normalize ();

11 a.SaveAsBmp ("RectFFT-amp.bmp", AMPLITUDE, COLOR);

12 | }

ZOHITIE 11 FTH D SaveAsBmp() A Y N—BETZ 55— a2 > & LT Gradation 4%# COLOR &L TW
5720, hI—AT—VTHREFEINTWS. EEOEHEEZX 2.3 1RT. /7575 —Yave U ThI—ATr—LEIEE
U788, T 74V N CTHEBORIZA I —F ¥ — P HORAENS. 77 —F ¥ — b O RO GALIRIEMED
LIZHIR L, BN 0IIIET 5. 77 —F ¥ — M EHDIAAZ S BRWIEGEIX, IROFRIZ, SaveAsBmp() AV
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N—HHTFr—MEELTOZEET 5.
a.SaveAsBmp ("RectFFT-amp.bmp", AMPLITUDE, COLOR, 0);
¢ 2RI FFT I3H - L BEIRRMEZET 2HED—~DTHS. FFTIZDOWTIX, B, LB/ Ny r—U»R
ATTE%. WFL Tl&, MIHITE28ED FFT Ny 7 —Y2{AAATHEY, £72- GPGPU%SN—FD 7
XBEEHWZ FFT Sy r =YV & FIHTE 5 (Fh).
o Fft() AV N—BHTHWS FFT Ny r—Y %02 57201213 wfl:SetFftLib () B Z AW 5.

2.3 FEREBO T —) ZEHS A HE S (RectFFT-amp. bmp)

233 FFT IC& ZEBED sinc FfFE

T4 YV RIVEEMIEDO—DDFkE e UT FFT 2 HW = sinc filfidid 5. AT, 207073 LfTHS.
Example (Y —A: ExSincInterpol.cpp)

1 | #include <wfl.h>

2 | using namespace wfl;

3

4 | void main(void)

5 | {

6 Start ();

7 WaveField a;

8 a.LoadBmp ("shion-128gs.bmp", INTENSITY, 0, 2.2); /! AN BEBROFEHFDH. HY T E2.2ICHE
9 a.ModRandomPhase () ; // DS vy L

10 a.SaveAsGrayBmp ("input-int.bmp", INTENSITY); // REBROH D

11 a.SaveAsGrayBmp ("input-phs.bmp", PHASE); // GLHEEGOEA

12 a.Fft(-1); // 72—V IE#H

13 a.Embed (); VAR A AU IV - SOR N
14 a.Normalize ();

15 a.SaveAsGrayBmp ("EmbededSpectrum.bmp", INTENSITY); // #3& L ZRXARJ ML
16 a.Fft(1); // T =Y ITER

17 a.Normalize ();

18 a.SaveAsGrayBmp ("OutputImage.bmp", INTENSITY); // B HE &

19 | }

ZOHITIE 8 FTH D LoadBmp () A > /N—[HET AN % WaveField A 7Y =2 b a DRENMA L L THRMAA
TW3. ZOHID LSz, BEEREDOEBGEHGHAADERIZIE LoadBmp () A VN[O ATV < EDOFHE LT 22 %2
BRETDONZDITHD. EGIIMAMHEEZ R 72720V D T, 947H T ModRandomPhase () A > /N — %% F\WCTAzHH
ZEHBMILUTWE. ZOANHBROREG L AMHEZK 2.4 2R

Z O EiGE sine fif T2 L &5 0EARS7D, 121/7THTHE Y — ) &L, 13 17H T Embed() A ¥ /3—
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input-int.omp input-phs.bmp

2.4 AJIE A

R FHNTY > 7Y VTR 2 i THEFH A FITHRRL TS, Thaeliy —Y) TZH L7200 2.5 DA D
BTH5.

PAEDOERIE, LB Z 52 @B RESAOEGEBHEOY I 2L —Ya v 252 TED, B MHEOELELT
WFERHTEI 2R LTWAS. T, ELEAIHIZIZZED “phase dislocation” (MHHRG LRI ND) BEEN
57-Thsd. ZIZT, phase dislocation(§.Z ARy 7)) | LIFENZZ v D) Lk, HFH unwrapping (H7AH
Pefoi) MAHBETH D & 572 2 Ronhitl o LD ARERE R D Z & TH 5.

EmbededSpectrum.bmp Outputlmage.bmp

2.5 HEERU 72 A2 ML & sinc iR & 7z D i

2.4 FETEEBOLEI GRETE

EF R ENEY I 2L —va V CHRVBERHEAD —DOTH H, RbLIHERMEZLEL TI2HETDH
3. BAE, Ao ERAET LI ZLAPREINTEY, KSA TSV THEHERDOT7ILVIY XL EZEELTH
. FIFIEELTIE, 2070 3) XL0RKE2EET 22 ENEETH 5.

241 SBEFRARRY MUEICKZEEROLNSDORIITERETE

RDY — A3 — RHE, ERE Imm OO S OEHE % B iERE 20mm TRO2EDTH 5.

N4 F1) ORFERD

9, PO =% 2MTHX-MERONS O HEH 2R T.
Example BRI S OEFTEEE (1) (VY —A: ExCircAperture-a.cpp)

#include <wfl.h>
using namespace wfl;

void main ()
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5| {

6 Start () ;

7 WaveField a(256, 256, 2e-6);

8

9 //===== BEBEO%allERT >

10 int i, j;

11 for (i = 0; i < a.Nx(); i++)

12 {

13 for (j = 0; j < a.Ny(Q); j++)

14 {

15 double x = a.itox(i);

16 double y = a.jtoy(j);

17 double r = sqrt(x*x + y*y);

18 if (r < 0.1e-3) //¥E0.1nn®d MEEO
19 a.SetPixel(i, j, Complex(1.0, 0)); //BOMIZ1.0

20 else

21 a.SetPixel(i, j, Complex(0, 0)); //RBa%E0.0

22

23 }

24 }

25 a.SaveAsGrayBmp ("Aperture.bmp", AMPLITUDE); //BROBRORE

26

27 //===== HEHEHRABIAXRIMNILEICL 20N EHRTE

28 a.AsmProp(le-3); //1nmDEHEIIFEEE T
29 a.Normalize();

30 a.SaveAsGrayBmp("Diffraction.bmp", INTENSITY); //EffR(EER) DR E
31 | }

ZZT, 10~24173A 7V 27 b aNICHEHOZZELTCWA. 22T, BicA7Y I b adeY 7Y
VI REAF Y LT, WHEBEOR AL S B 0. Imm AT YT VI EE 1, TRUATIEOICEEL TWY
5. R L 7MERIOZM 2.6(a) IR,

(a) Aperture.bmp (b) Diffraction.bmp

B 2.6 N1 FUDHIERE L Z ORI

EHFHE L, 28 17T WaveField 7 7 A® AsmProp() A VU N—FHZIFOCH LTI T>TWd. A7YVz7 had
W& AsmProp() AV N—FBOEFFIZE D, BIFHEOKFRICEESHDS. DFD, WaveField A 7Y =7 b %
—FEDAZ Y =V eFER, A7) —VPEEOHMZ T FIBEL TWE EFEZNTRV. RoE6G (BER) %
2.6(b) IZmRT.

ZITE, ERFEOFIELE UTHARY MIVE [1] 2FR I EAEHIRA AR MV 2] BWTS. HADME
FOLEEHIZED VRV RV, AARY MVKIFEHEEM-E L S IFE0, 7 L AOVEERSM 2 WS I iE /i
BADHERD ZFEO—2THS. 7L 3VEMEHNERNZD, EFEEREOHIEDZ L, Dl &b
EANVLRLY RO EREE > TWE, ERZIZITEH, ©I0 lmm & EHEOEREE2IT>TWVW5.

Ty ¥—OFEEARELAEAD

E<RBE, M 2.6(b) DEFHEIZIZAREA RV TOETEIC S BEHROKDI R SN S, Zhid, MBHONE
WEOZ1D2MENAZ—2THY, BOOKET, By b~y THEIZE T3V v F— LEBOREPFEL T WS ZD
ThdeEZOLNDS., VY X—2BRRT572012, BIRAVABEBAEAWT VFIAV TV 7 L ABOMREF-&
FOMPROI—RHBITH 5.
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(a) Aperture.bmp (b) Diffraction.bmp

2.7 TUFIAYTANRE R MEHRO L £ O

Example PO S OEHTEEHE (2) (Y —A: ExCircAperture-b.cpp)

1 #include <wfl.h>

2 | using namespace wfl;

3

4 | void main ()

5 | {

6 Start ();

7 WaveField a(256, 256, 2e-6);

8

9 //===== BEHBEO%allERT D

10 a.SetGaussian(0.1e-3, 50); //¥FE0.inm O BHED
11 a.SaveAsGrayBmp ("Aperture.bmp", INTENSITY); //RORROERE

12

13 //===== THERAIRIMLVEILLID2EHFTE

14 a.AsmProp(1e-3); //1imm DG EITEE
15 a.Normalize ();

16 a.SaveAsGrayBmp("Diffraction.bmp", INTENSITY); //Eff(EER) DR E
17 |}

ZoflTli, 104TH T WaveField 7 7 AM SetGaussian() A Y N\—[HEHWT, HEROZEKILTWS.
7 ABIBUIAAR RS 2 RO T H 5 7%, SetGaussian() A U N—FEUEHE 2 5[ T2 REBAS®EIX (ZZT
X 50 %) 2HEEITESL. ZOIZT B e, ERICAIRZYLDL BBV EATEH1F ) TREVHEHONTE 5.

O Z =y e ZOEIFGER 2.7 2R3, ZOREHETIE, B 2.6(b) IZR SN & D WBEHRD 7 1 XD 2T
WBIehbhb.

GRERIRVGE
HUBHIRA AR Y SIVIEIZ & B T ERETRIE, EROAARY MVEIZIARTERIFMS R WG S I EENED
T K2 TWE., Ihs DHBEFBETIH FFT 2 WS R EARAABAZITS. LA L, WaveField 7 7 A
D AsmProp () A ¥\ —BHUT MR FTLREAAAEAT D 728, EHEEREAMHT, X v 7)) v 7RO B RE <
TIEM>TL B AN EL S, AsmProp() A Y AN—B#HEHW, EREEMEZ 22 T 2.6(a) DB A 5 DIEMEHE
BT o MERER 2.8 127, WAV —AI—FREUFOLBYTHS.
Example (&R % 2 X 72 [FH G (VY — A: ExCircAperture-c.cpp)

#include <wfl.h>
using namespace wfl;

void main ()
{
Start ();
WaveField a(256, 256, 2e-6);

a.SetGaussian(0.1e-3, 50);
a.SaveAsGrayBmp ("Aperture.bmp", INTENSITY); //AOMRORE

= e
= O © K NO oA W e

*

LZo &5 BRI LIZUIEA——=Ao AR 2 I-IEN 5.
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12 //===== HEHEHRABIRIMNLEICLZ2GEHTE

13 for (int i = 1; i <= 3; i++)

14 {

15 WaveField b = a; //ATVzUbhbiICHAOa%®IE—F 3
16 double d = 10e-3 * ij; // 4 & {x ik B B

17 b.AsmProp (d); //bEBEHILTEHRT 2

18 char fname [80]; //CREEREAE AN T 7 A LB EER
19 sprintf (fname, "Diffraction-%d.bmp", (int)(d/1e-3));

20 b.Normalize ();

21 b.SaveAsGrayBmp (fname, INTENSITY); //EHBR(GRE®R) O R F

22 }

23 | }

(a) Diffraction-10.bmp (b) Diffraction-20.bmp (c) Diffraction-30.bmp

B 2.8 AsmProp() TIRfRIEMEL AL 725G a0mbr. EREHZ, (a)l0mm, (b)20mm, (c)30mm & U7=#5HR.

15 f7HTIE=2H®D WaveField # 7Yz 27 b2 LTb 2EEL, BIOT—XDA->TWS a%2a—LTW5H
ZhE AsmProp() A Y N—EHOEFIZE D ZDOA TV =27 ONADREFFHEMEICEES DY, TOROTF—%&

DRI ND-OTH 5.

X 2.8(c) T, B ARX =V DB TR B> TETWD I e bhs. MEHAN?SOEHFEHRE LTI ik
SMIEN LV, ZhiE, FMREARAAREEDO VDY S “GHE” 2L b, Yo7V v I HEEON TEARAMNEL <

ThNTWEWEHTH 5.

OB ER ARG 201iE, EHRFIERNCY Y T v OB 45 (HERE 2 £5) (SRR U TR E 0 THED, [T
HEABIZHFLD A 5D 1 2D E > THIZETFIX I V. TORHEIZIE WaveField 7 7 AD Embed () A v/ N—Bf &
Extract() AV N—[ZHWS. ThbbE, ROV —ADLED, T 5T AsmProp() A v N—EZHEDIE I V.

Example & D EREZRBEFGEIE (VY —A2AD—HDAGLHE) (¥ —A: ExCircAperture-d.cpp)

1 [/===== HHERAIRIMNIZILILIZ2CHAE(GHERIREVIEES)
2 for (int i = 1; i <= 3; i++)

3 {

4 WaveField b = a;

5 double d = 10e-3 * 1i;

6 b.Embed (1) ; /19Ty TR E LS i R

7 b.AsmProp (d); / /589 %

8 b.Extract (1); /1Y TV Y UREEELS D1 N
9 char fname [80];

10 sprintf (fname, "Diffraction-%d.bmp", (int)(d/1e-3));

11 b.Normalize ();

12 b.SaveAsGrayBmp (fname, INTENSITY);

13 }

ZDGEDOFRREN 291257, IEUSHEOEFINZ = IZhoTWbd I ERbh 5.

o RITRUZEBY, AMBHR - Mi/NE1T5 & &0 EMAFREMTASD, TOREE ULT—HKIZA Tz b

DAFEOAEY) 2HET 5. £/, GRS 45U EEC RS Z 8 ICERELATER S0,
o 4 fEHIRER L HE/ANE — D OBIETIT 5 DAY, ExactAsmProp() AV N—[HETH 5.
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(a) Diffraction-10.bmp (b) Diffraction-20.bmp (c) Diffraction-30.bmp

2.9 4 fEHEIE U CEMEREE % R U = B A o[ e, (ZMEH %, (2)10mm, (b)20mm, (c)30mm & L 75,

o BAAAMEIZEIF S FFT 208U 7B & U T AsmPropFs ) A Y N—[»H 5. 7—V =M TEARIA
AN DI BELIGE T S BMERTH 5.

242 7T XOFETEICK Z2AFEOLN S DO

7L VAT R BUERI R T 5 iR, KEL<DIFB L FFT # 1 2 HWS ke, FFT % 2 [aHW T EES A~
IABEITD HEDZDONH L. ZD5H, @EEAAAETD HIEFMART MVELIZIEFAUAGETHD, 7L xR
EALZE WS 27 TR, FRREAART MVELIZERS R0, BEEAAAZHAWT 7 L XIVE
FEETO AV Y MFIERL RV, ZDEDH, T TIREKT 5.

FFT Z# 1 BAW3 7 L XVEREE
WaveField 74 77V CZ DR Z1T 51213, WaveField 7 7 A®D FresnelProp() A VY N—HEHWS. UTF
DY —=ATIE, ZVRNVEFRFIFIZTELLETEET LS L5, Y7V Ik, OV A X, (e gL

H5.
Example 1[® FFTIZ&2% 7L 2x)VEHEHE (Y —A: ExSftFresnel.cpp)

1 | #include <wfl.h>

2 | using namespace wfl;

3

4 | void main()

5 | {

6 Start ();

7 WaveField a(256, 256, 10e-6);

8 a.SetGaussian(0.5e-3, 50);

9

10 //===== 7 L x ) EFFE

11 for (int i = 1; i <= 3; i++)

12 {

13 WaveField b = a; //ZATVzORbICHEbOa®sIE—9¢ 3
14 double d = 20e-3 * i; // 4 & {r Hk BB B

15 b.FresnelProp(d); //7LxIVERToEEHALEFTEHRT 2
16 b.Normalize ();

17 char fname [80]; / /CRkEEREE ANT=T 7 1 LB EER

18 sprintf (fname, "Diffraction-%d.bmp", (int)(d/1e-3));

19 b.SaveAsGrayBmp (fname, INTENSITY); //EfR(RE &) ORF

20 printf ("EfEEHE:%2.01f[(mm] H ¥ T U Y SEB O KX E E:%4.21fx %4.21f [mm~2]\n",
21 d/1e-3, b.GetWidth()/1e-3, b.GetHeight ()/1e-3);

22 ¥

23 | }

*2 4 2R Y N OVIEDSZE DJHIRBUSEBEBIZL — MEEZEDDOIZW LT, ZVALVEHRTIEL— M Z2AVRVWE WS ST, —R7 LV 3IVER
MEHRIE O THEMICRZ 5. UL, BAO CPU TV — MERIIRE L IZIZRUEE TIT A 5720, ZOZ L FBHEEIR LAY v
MZ7Z 57000,
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1517H T FresnelProp() A Y N—F%FE{T LT, 7L R VEHEIEEZT-oTW5. £7z, 21 {7H TIE, WaveField
25 AD GetWidth() A ¥ N—E# ¥ GetHeight ) A Y N—FHHZHWTY Y 7)) V7 HEBORE X Z2HEL TV
5. ZOT0YT LAOETRERE TS, BTG HRIEER) 2K 2.10 12587,

B 2.10 Ti, —&, BRI I1Z0 > THIFHE ATV S KD IR A, BhrUARfRem>TWwWa. L
U, TNEETERER2 LR X5, Y 7)) UV THEHBOYMKY 14 AHRZELTWEZDTH S Z 2hbhr
5. FFT 2 HWEBETIE—RBIZT v TV V7 BITEM LRV DS, 1 EO FFTIZL 5 7 L xVEEIRE T, 2ok
E Yy 7Y v SRR E R G L THRRT B 720, B2 TV IEROWIEKY A XHHERL, BB A X
IZHARTREFELEATWS ESICRZ S, ZOMEDZD, 1RO FFT 12Xk 2 7 L XI)VEFFHEED A& IERE X
NEHEDLR>TWNS.

Example 7 U 3 )V[EHEFEOETHER

*%* WFL <Intel C++/X64/SSE1> Rel.3.05.00
B EE:20[mm] B YTV UVITEHSOKE S
B E#:40mn] H Y TYYIEHEOKXE S
G EH#H:60mm] B TYYIEBEOKREI:
maTdT i@ F—2HLTSCETWY o ..

[MATSU2016] No. of Cores: 8
1.27x 1.27 [mm~2]

2.53x 2.53 [mm~2]
3.

80x 3.80 [mm~2]

[SI IRV R

(a) Diffraction-20.bmp (b) Diffraction-40.bmp (b) Diffraction-60.bmp

210 1EH®D FFTI2&5 7V AxvEE. EZiEME, (a)20mm, (b)40mm, (c)60mm & U7z#5R.

243 [EFEHREEDORA

22Uy hE@EALEZL—Y—E—LDERE
By 3alb—2arvyThdrh, ROV —AI—Fi&, E50um DAY v b zi@i#Ed 5HE 532nm O L —H% —
C—L0MiGERDZ T0T T LATHS.

Example V—%—Y—ADE## (¥ —A: ExSlitBeam-a.cpp)

1 #include <wfl.h>

2 | using namespace wfl;

3

4 | void main()

5 | {

6 Start () ;

7 WaveField::SetDefault (512, 512, 10e-6, 10e-6, 532e-9);

8 WaveField a, b;

9 a.SetGaussian(le-3); // 1/ eE—LFE2mmDHDI R E— L
10 b.SetRect (50e-6, 5e-3); // #80.05mm®D R Y v k
11 b *= a;

12 b.ExactAsmProp (50e-3); // BB B50 mmix

13 b.Normalize ();

14 b.SaveAsGrayBmp ("intensity.bmp", INTENSITY); / /B3R A E 1R)

15 b.SaveAsGrayBmp ("phase.bmp", PHASE); / /8%

16 | }

ZITE, A7V b adb—HF—E—L, bRV PRV Y FEBRONESATHS. L—F—E—L4iF
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1/e #Z2mm AT A —LT, AVY hOMEIIZEL—LT AR HBL LTS, TD7H, 917H T WaveField
7 5 AD SetGaussian() A U N—BHEHWTEDRESMAZHEL TS, ZOBEKTIX “RE D% BT
5T T7ANMEE LT 2ROEHEDAT Y ABEIZ2 5. —F5, AV v Md WaveField 7 7 A®D SetRect () A ¥ /31—
MEZHWT I0/THTREL TWA. &%, ZOM#EZRRL T (11417), ExactAsmProp() A >3 —REECEIr{H
HELTWS. Fon/iRkIENH & AMED MR 2.11 1ZRT.

e Y A T

(a) BHER (b) GBS

211 AV y bEREBLAEZLV -V - — 200,

LY XIC&EHBROYIaL—Yay

MDY =A== REL Y AT X BFEGQOM B REE Y IaL—2a vy ThHd.

0 N O U R W N

W W W WNNNNNNNNNNE R B B = 2B e e
W RO ©EN0 Ok WNREO©®®NOOAWNROO

Example Vv X2k 2454 (Y —A: ExImageFormationByLens.cpp)

{

#include <wfl.h>
using namespace wfl;

void main ()

Start ();

WaveField::SetDefault (128, 128, 2e-6);
double R = le-3; // D ¥EF
//===== all¥W@hT -9 HIRAL

WaveField a;
a.LoadBmp ("Shion-128gs.bmp", INTENSITY, 0, 2.2);

a.Embed (3); // 8x8f%IC kiR

//===== bICLYXDOEBEHERXRET 2

WaveField b;

b.Embed (3); // atRLIKHBESICHRRL TS
b.SetGaussian (R, 100); // BEEHERE. BEFERROMFE
b.SetQuadraticPhase(10e-3); // L Y X O HEHEZE. £ REHIF10mm
b.SaveAsWf ("lens.wf"); /] MRBOELDwEHATRE

//===== a% L YIAMBETCEH®T 3

a.ExactAsmProp (20e-3); // LYy ZMBEYWHEMLE D 520mm
//===== atbEFTRHET

b *= a;

//===== bE RV Y —VHNBECTCEHLTHBENT 2

b.ExactAsmProp (20e-3); /) RV -V BRLYXIMED 520mn
b.Extract (3); // 1/(8%8) IC #i& /M

b.Normalize ();
b.SaveAsGrayBmp ("image.bmp", INTENSITY);// R %

DY —AIBTEEARNRATY 27 bOEENL, adL Y XRTHOYERG, b L VXL LV XBFOKT
Hb. £F, 11 ~ 1317 T°UHRGEZ a ITHREL TS, 22T, WKIZX 2.12(a) IZRT XS R FHEERTH 5.
LoadBmp () A ¥ N—5%& AW EEROFHAARIEL TIEH V< l% 2212725 2 L ICERET 5. FIMERKICHE S A

AR DOEAETHNIE, ALDOKIIZE D ZNEEPILEMEDOH 2K E2FH LT V5.

ZO LS EEMEDH B E T

Rab—Yarvd3DRHRTIERVDOT, ZIZTIE, ZOHEEKXE LY FA 2um OMEH T/NI REEE LT
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W3 (Y 1 2 25.6 x 25.6um2 O A 2 0Eik!). ZHUk, FEINSVWEZTNETOLDIZ L BEHIIRL EL B 7
B, ZTOXDOHKKEMHALTL Y A TORDEREEZ LT 5720TH5D. W, ZOYIab—rarvzr [fihin)
ERUETHHEBETHS.

ZOHERD S DHIE L v RZHET 5 TR VLT 2D T, 1347 T Embed() A Y N—FEUZ XD 8 x 8 fi5IZ
YY) 7RIERLTEL.

WIZ16 ~19FHTA TV 27 b b IZ LV XZEHR LTS, LY AEHEE L TZ D% SetGaussian() A v
N—EEEE FHWT 100 IRO A — 83— K A CTHRET 5. F7- SetQuadraticPhase() AV N—EEE AW THER
PEEE 10mm O L > A& UTEL 2IRMHEE G2 TW5.

25 ~ 3217 TIE, VYAAND AR a LY XBEE b 2 REALZFERZ2HO b KM L, ExactAsmProp() AV
NPT 2L Y A5 20mm #2270 -V EE TERLZE, Y7 U IHEBERN TrORELT
W5, ZORRER 2.12(b) IZRLTWS., I T, MAEEOY A X2ZLX#ERERLTHS. HEOERIEIIHK
Z5eB0, FEERIIENIGRE R, FREOY A XE2MENT 5L RT PR LS.

R:O.Sm R=0.2mm
(a) REHE (b) BEA

B 212 LYRIZLBHEGHEYIab—va ryofER. (a) BER, (b) Mo RERERIZS T 5 HAA.

o LRDY—ATHZZ LTI, 201THT WaveField 7 7 AD SaveAsWt () A Y N—#%EH\WT, WF ERT
RIF%2IT>TWD. WF BRI DOERIRED A DORERRATH Y, KEFOHMIT —2bEHA, WaveField
DATVxr b —~HEETLIOICHADRRVEIS T ryEnhTWwb. WF ERCTHRELET—X 1
WaveField 7 7 AM LoadWf () AV N\N—BITHY WaveField A 7Y =7 MIGRMAAL I BN TESL, Fiz,
WaveFront 7 7V r—>a v 2 W52 21240, 7974V a—Y—A1 X =7 x—2A% T WF JER
DR OHRIEER, TG, MAHGRREZ2RICBRETE TR, iSRRI al—varviif>2le
L TE5.

25 [OERZE#R (FETFEEOLOFGEHKREE)

MR, HBY > T) Y IEHTHA NS HEEMEN OV > TV TR THI LR E 5 A 5. $7%
Db, BERZHIIEAT TRV OB EREIR L E X 5N D,

251 HEWAEELTH/ONSHABREOLNSDEITER (F v ) 768 % EE)

WDV —A3— R, EE0.5 mm OMEHON S DR #H%E 45° EW72 i ETEAT I e /5 4THB. Z
ZC, M GRS A2 BHE LTS 21235, BlHEMEHCOY > 7)) Y SERICH L TR ELSHNT WSS
BT, —BRICBIIECTONEDOF v ) T EEELEL 25720, MG TIRABIZTA )Ty IR HEETS. L
U, W72 Fl ETomfrg (MR E 72 1$REG) (2O ABRDE D 256121, MHZBEL TRITHRO A% RD 5
ZeNTES.
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Example MERO»SDF v Y 7AMHEZ ML 72 EHEEIH (Y —A: ExRotationalTransform-a.cpp)
1 #include <wfl.h>
2 | using namespace wfl;
3
4 | void main ()
5 | {
6 Start ();
7 WaveField u0(2048, 2048, 0.5e-6); /1YY T TH2K2K, BB .5um®d 7 1 —JL K
s u0.SetGaussian(0.25e-3, 50); //BAODER
9 u0.ExactAsmProp (6e-3); //6mm®D W EEIKEE
10 u0.SaveAsWf ("Parallel.wf"); / /BT T 1 —IL RORTE
11 RMatrix mat = CRMatrixY (45%DEG); //yBRBYICASEEREET 2EHBITI
12 WaveField u1l(2048, 2048, 0.5e-6); //E#ET 1 —IL R
13 ul.Rotate(u0, mat); //OEEEBROET(F v+ ) 7 HAEIEESET 3)
14 ul.SaveAsWf ("Rotation.wf"); / /5% 7 1 —IL KORE
15 | X

RiEH

(DXL

2.13 BHEH» 5 6mm {EHt U 72RO EHER (Parallel.wf)

ZZTC, 9T CHIEHON S OXEZH IO S 6mm FHE ETRD, RIZ 13 47Ty ®lORE 012 45° W72 3FH ET
DOHPERDT WD, MEEAZFET 572012, 11 47H T RMatrix M ORFE TS mat 2% EL TW5E. Z 2Tl y il
J8 O OERZERERD AT % 5 2 5B wfl: CRMatrixY () BEEFA\WT 5. RHZEHITFNCIE, FEIENE % REET 5
1% RMatrix¥ () B, FERR% [EHE3 54750 CRMatrixY () BIEA S 5 Z L ICHER LRI N 57200, IR
TR 2 2 720121388 OFEER Z T 21750 ETH L. &E, ZhoOBBOFIBOMED LT Y
TYTHBH. 111THTHWTWS DEG IE¥ 27 ThH D, 7/180 DIEIZEMINE DT, DEG 2 RET LI LIZLD T
VT VHAOAENEONS. FHEOKEEX 2.14 1TRT.

IRiE&

\—_

—

it

2,14 45° MW7 BIIE T D[ (Rotation.wf)

BEBOMORE 0 2B 25818, FEfTeRE 5. FAE, £3 cBOE DI 15° BEL, KIZy #OE b Iz
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45° MRS 2 5A121%, 11{THIZ
RMatrix mat = CRMatrixY(45*DEG)*CRMatrixX (15*DEG) ;
kB,
o [AHZZEHTHI B FIHAFTHICIE, X5 C T 2 BELOER T4 % Hn 5.
o HEIELRE UTAHTREMVWSDT, EEHED OREEDOMESIZHRLOMETHY, ELMEORMIITIT
Thb.

252 BWAFELTESNZAFAONSOF v ) 7l s S0 R E

WDV —Aa— RHlE, wifie Rk, B2 0.5 mm OMEH O S DR % 45° EW /= FH ETHET S 70 s 5
LATHDB. LML, ZZTREFNREZ S SIERT S E50GE52EL, Sy U THERZELUSRBLUZMER2
B/BTW5,

RiEE

2.15 45° fHWBHIICTO X v U 7AiM Z & T EHr R (Rotation-c.wf)

Example MJERODSDF v U 7 itz & EYEHEFIE (Y —A: ExRotationalTransform-b.cpp)

1 #include <wfl.h>

2 | using namespace wfl;

3

4 | void main()

5 | {

6 Start ();

7 WaveField u0(2048, 2048, 0.5e-6); //Y YT ) UH2K2K, BERO.5um®d 7 1 —JL K
8 u0.SetGaussian(0.25e-3, 50); //FBODERK

9 u0.ExactAsmProp (6e-3); //6mm @ i & & #} 5 &

10 u0.SaveAsWf ("Parallel .wf"); //1E#HT7 1 =)L RORTE

11 RMatrix mat = CRMatrixY (45%DEG); //yBBYIC4SEEEDE T 25T

12 WaveField ul(2048, 2048, 0.5e-6); //1EET 4 —IL R

13

14 SFrequency cal; //F v ) TRAREEANDIER

15 ul.Rotate(u0, mat, &cal); //BEEBOERT(F v+ ) TABE M calilAd)
16 ul.MultiplyPlaneWave (cal); //EoNhx v ) TRRBOTERERET S

17

18 ul.SaveAsWf ("Rotation-c.wf"); //E#5% 7 1 —IL RDIRTE

19 | X

4 AFH»SDPRIZDBESTH 5. Rotate() A U NN —EHIZH 3 D58 & LT SFrequency D ZEH D K A
vREEZLE, BB TRICIEEMEBMTRELZF vy ) T HABEPZOEBIZRAINS. 16 ITHTIE
MultiplyPlaneWave() A Y N—BzHWT, ZOF v U T7HBHEOFHEEZREL TWS. ZHIZLD, Rotate()
AVN—BBATHRESNEF Y VT 2EIAT LI LM TES. FHEORREZM 2,15 1TRT. M 214 LlRB L, ik
IEEIZE IR, FAHBIZIEF v ) TRDDBD>TWD 2 L0915,
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B2

Fa—brIYTI

26 FOMHLOHYUTILY—R

26.1 TILFRLY T4 VTDHFIE

RDY —A3—RfliE, WFL THHAT 2 ALy FEEZAL CGGHRERBZEIT25D0TH 5.
Example <SVFAVL YT 1L 5EHEFER (VY —A: ExMultiThreading-a.cpp)

1
2

3

4

5 | {
6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27 | }
ZZT,

MREINBAL Y FETUHEZITS KD ITRET 5.

#include <wfl.h>
using namespace wfl;

void main ()

Start ();

StopWatch sw;

WaveField a (2048, 2048, 2e-6);
a.SetGaussian (2e-3, 50);

[/===== YV T NLRALY RTOGEMFHE(T 7 1L ~)

sw.Start (); /I AN T oAy FRI—b

a.ExactAsmProp (10e-3); //T7ANNTRYVYTIAL Y RTEHET 3

sw.Stop () J/ANY TOA Yy FAINY T

printf("%dRA L v N TOFERMB: %f [s]\n", wfl::GetNumThreads(), sw.Read());

for (int i = 2; i <= 4; i++)

{
[/===== T L FRALYy RERBLVWARHHE
sw.Reset ();
wfl::SetNumThreads (i); J/ETEICiBDRL Yy RER WS KD ICHTE
sw.Start (); J/ANY TOA Yy FRI—b
a.ExactAsmProp(10e-3); //ifBEDRAL Yy REERBWTEET 3
sw.Stop(); //ZANY TorvFRANY T

printf("4dRA L v NTOEERME: %f [s]\n", wfl::GetNumThreads (), sw.Read());

AR OFHNZIE 7 TH D StopWatch 7 7 A& H\WT W5, 13 17H TIX ExactAsmProp() A > /N—F
BaRACTERGEI 27> T0ws. WELIK, T74VMTEYYIIVAL Y RTRIEEITS 720, ZZTORMRIEY
YIIWAL Y RTiFbis.

RNVFAL Y ROWBIUZEID B Z 5720121, 21 THD wfl::SetNumThreads () FA%i% W 5.
PN G ICIFRL SN a7 HEZ TR THWTAIEZITS £ 512 WFL 2%ET 5. 5180 H 2561213 05[8T

Example 174531

Z OBBUE, BIEK

ZDY =A% AVNA VU TEFUERZIRITRT.

*** WaveFieldLib <Intel C++/Win32/SSE1> Rel.3.00.00 CPU Core: 8
12y FZRAWAEGKEERMB: 1.185000 [s]

22 Ly NERAWAGEWMEHERMBE: 0.718000 [s]
3ZAL Yy RERAWAGWMEFERMB: 0.562000 [s]
42 Ly FERBWAGWMGHERMB: 0.546000 [s]

MOT2ICRERAIM»PF—ZWMLTSCEET Y . .

ZDFERENPSLNBEY, 4 ALy RTOFERLEIZY Y VALY ROBEEDOKENSIZRSE, B, Start() 1
DAY —JIZRINTVWAE S L WHITIL, EF~vYyTHEINZa7HThD, FHEZFHATAEAL Y RET
VD TEREL R ITIIER S 20,

e T AINITIE, YUVFALY RTUHENZR\, wfl:SetNumThreads () BN EFINTIAF AL v L
Yo EDhs.
o NHINIZIZ OpenMP 2 FAWT YNV F AL Y T 1 VI WREREINTVWED, WFL OLBEIZHWS ALy R

I OpenMP OB TIXEETE W, 72770, 2 A MEOUED

Y

H5.

FEZIE OpenMP BBV FIHTE 2454
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A—h—3:,;

BORE

)7L VR

3.1 ZEIEEARTY/A—NILRES
311 ##AMk - 05 - RITRREIAREYT 2K

WaveField DFFA Y v N - B#UEFW ST £ 9797 L U2 5 WHIHIMEBIE, 7-REM»H»5> I 2L —
TavizBnT, FHERMEEFHILZD, RRRBORA Yy —U% 7 7 A VIZEET 57O QBB HAEAEIE TR
DOEHflE ST 5 Z L.

void Start(int MsgLevel = 1)

void Start(const char* fname)

void Start(int MsgLevel, const charx* fname)

RYfE 74U

% B WaveField DL D722 6 THDICFEITT 288, 1 FEHOB X TIEMHEOA y -V DL X)L
Msglevel DA% IEET 5. Msglevel 5D EMERE, A vt —IY L )UK 1 270D, WaveField D/N—Y =
VERIEEL1IAOAy—UNEIEING. 2BHOEATIE, ul 774007 7A)V%% fname & L
THRETS. AvE—YLV)VETF 74V MED 1 27405, 3BHOKEATIE, AvE—Y L)L Msglevel &
07 74 )4 fname Oli 2 IHET 5.

o Z OB L b iz Mid WaveFieldLib BAEUE 728554 DG FIZLRAE X Nuin.

¢ Ay =YL ALF0~3THYH, 0 TRy =V Ehiw.

e OV 77 A NZERELLRVES, 0BT, 2V Y —IIDANNEERRTE, 7771 V4%
LGS, AV Y= VIZERUENALRUARE TS 7 7 1 IVIZETR I NS,

void PrintLog(const char* format, Z#{...)

void PrintL(const char* format, Z&#...)

void Printf(const char* format, Z#K...)

RYUME 7U.
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iR OB format AW TREEINDGT /%2 T Vv bEE#T 5. Start) TR 7 7 A VEADFEE I N T WA
WEEE, IV —ILIZOARRT .

o format & B OMH AL, S 1 75 VEBOD printf () &2 A U.

o ZOMBMDETRIE, BITINLNWZH, format THATEZIE LRWEEIL, ITIEZEDZITH <.

e PrintLog() BB TIX, TN Z2EITUZKNETO CPU X1 Lk ZDORSDEBRORL % RKRT 5.

e PrintL() B TIX, TNEFETLEZIRETOD CPU XA LDAERRT .

e Printf () BAR( T, MAMMZREHRIFRAINT, BHET 1 77 VD printf O LIXIEFE UEI{EE T 525,
AVY =NEFTRER BT T 7 A VIZHFEIZHE T 5.

Example

Start (3,"log.txt");
WaveField wf (256, 256);
float x = 1.0, y = 2.0;

PrintLog ("ZhiEPrintLog OB OE N OB TY . x = %f, y = %£\n", x, y)
PrintL("PrintLOQOBEHE Iy NI MICHALET. x = %, vy = %f\n", x, y)
Printf ("Printf OB B B ZE Oprintf OBH LA LCLH A EZ L X T . x = %f\n x)

Example (H1#55)

*%*% WFL <Intel C++/X64/SSE1> Rel.3.04.00 [PCNAME] No. of Cores: 8

**% Build : Nov 9 2015 00:13:13 Intel C++ Ver.15.00, Copyright K. Matsushima
***% Logging Start from 2015/11/09 00:15:17, File : (null)

>>> CPU Time : 00000.000 Sec (2008/05/13 15:25:38) <<<

Z N @ PrintLog OB OHE D OB TF. x = 1.000000, y = 2.000000
00000.000s>PrintLOEHE I v /X MicHALEF. x = 1.000000, y = 2.000000
Printf OB BB BREQprintf OB LA LCHEN%Z L ET. x = 1.000000

double GetTickSec() '

RYE MHALDKH
Bl sStart() BEEFET LT SR L 72 CPU Rl 2 BG4 5.

o Tl Z LD H BN & RO E TOFEITHEOFHHIZIX StopWatch 7 7 A2 FH U2 AMMERTH 5.

FILE* GetLogFile(void) '

RYUME 0 7714LD7714ILEA VR
st B Start() BB THRELEZO T I 7ANANDT 7 AIURAS VR EZEET 5.

3.1.2 A FIALIE O E]
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void SetNumThreads ()
void SetNumThreads(int n)

RYUME 7L
i B WFL OBEPHWS ALy FEERET 5. 1 BHDOEATE, ALy FEUIZ CPU a7 DRIZHES N
5. 2BHOEATIE, ALy FIIn T3,

o HITLTWAYYUYARALTWA Trty F—a78Ud Start Q) BT A Yy =YL % 1 BRI UGG
IZHRREI NG, 7z GetNumProcs () BI#>, OMP BI#{ omp_get num procs() THEFTE 5.
e FUANIDAL Y NEUX (ZOMBEEITTHETIH) TH 5.

void PushNumThreads(int n) '

RYE 7Z&L
st B WFL OBFEEDPHWAE ALy N2 —RIIZ n IZEET 5. ZDkK, ZHNMETOAL Y NEE A X v 71242
FLU, EETESZ L5127 5.

o DETDOA L v R % [EIfE 3 5 IZ1% PopNumThreads () B W 5.

int PopNumThreads(void) '

RYME HELEZALY NI
iR BB PushNumThreads() BAZUIZ &V —RFIZEE L TW/Z ALy REEZNLFIOA Ly REUZERT.

int GetNumThreads(void) '

RYME AL v
OB ZOBBOFETRRT WFL2MEHLTWS ALy FEZEIET 5.

Example

Printf ("ETLTVWSRL Y REIL%dTH %", GetNumThreads ());

SetNumThreads () ;

void SetDynamicThreads(bool onoff) '

RYME 7L
OB BMAL Y FEGIEZ L > (onoff=true) £7z1%4 7 (onoff=false) 3 5.
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bool GetDynamicThreads(void) '

RUE ALy P
OB ZOBBOFEFRRTRESNTVWIEINA L y NEGIHOH KL IFT 5.

int GetNumProcs(void) .

RYME oy dari
# B WFL 2FE{Thov>yrosuoyda7HziEd 3.

Example

Printf ("ZOX> OOty Ha7HIE%LAdTH %", GetNumProcs ());

SetNumThreads () ;

313 AEYOE/MIRE FFT v r— Y 0RE /e 3 H5

void* Malloc(size_t size, const char* msg = NULL) '

RYME HEULEZAEY TOy I7ADRS VA

OB ATV TUYVIEEETS. B#ETI VXA LTATTY Dmnalloc() LHEROEEEZ T HH, ZOREKT
FIF U7 AED 70y 2H%S 16 N1 MERTHESIT 5. SSE@AOMAICIZ IR ETHS. AEY T
0y 7 OHAFIZRIL 728581213, ErrorCode 41|24/ MEMORY D L5 — % #4955, msg X FH 2 HEL 725
HFliZlE, ZFOBRIZA Y-V ERRT 5.

void Free(void* p) '

RYME 7L
% B8 Malloc() BIEKTHUGUL7ZzKA VR p MOIED AT T 0w 7 %2RINT 5.

void SetFftLib(FftLib f1) '

RYE 7Z&L
S BA FftLib 4% £f1 TREND FFT Ny —Y% WFEL THWS FFT 2 LTHET 5.

e 77 ANPMTIFFT N7 —JVIF MKL IZREINT WS,
e FFT MF{T121%, WaveField 7 7 AD Fft () A v N—EaHW5.
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FftLib GetFftLib(void) '

RYIE FftLib FI%R
OB BEZEINTVWS FFT Sy r—Y2H57 5.

314 WAFR—/HEWFBROT 7 1 LICET 288

void CreateFileMpWf(const char* fname, unsigned short int size) '

RYME 7#&L
gt B ORI size DNV FN—M WE JER 7 714V %2 7 71 )V% fname TIERT 5. fETCELRWGE&EIZT

7=l 5.

o YNFNR—=FMEAT 7 A NVDOHEZAAR/GHAAAFIZDONWTIE, WaveField 27 7 AD SaveAsMpWf () A v /3¥—
BI%, LoadMpWf () X »/N—[B#, LoadParamMpWf () X »/\—B#% 2R,

int GetSizeMpWf (const char* fname) '

RUE &INDNHERIRIET — XD
OB 77 A% fname DIV F = WFER 7 7 A VIZEEFN RO ETGT 5.

void CreateFileSegWf (const char* fname, unsigned short int mx, unsigned short int my) '

RYfE 7L
OB mxxmy KAEILAZNE WEEA T 71 V% 7 7404 fname THEKRT 5. ERTERVWEAIXT T —IC
5.

o NEIWF ER7 7 A VOEFERAH/FGAIARFIIDNWTIE, WaveField 7 7 AD SaveAsSegWf () A v /N —[H
#, LoadSegWf() A Y/ N\—PBH#, LoadParamSegWf() X >/ N\—Ei#% B4,

int GetSizeSegWf (const char* fname, int& mx, int& my)

RYME &N HEERRET — X DR
% BB 77 A4 fname DXL T N—h WFJER T 7 A VIZE EN B HBE DO mxxmy ZHFF9 5.
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315 I S—EREK

void SetErrorHandling(ErrorHandling eh) '

RYME 74U

% B3 WFL TIX, =7 —WROWHGEE L TAye—VEaryy—Leuas 7y chLT7as s s%sk
TTBHE (T 74N NETE) &, B ERET ZHED 2BEIPHBINTWS. ZOBBEEFTI TN
D, HBREINDS FTIT T —RKERONMGIEIL ErrorHandling 525 eh TIREI NS Ak k5.

¢ L5 —I—REILT—RAyE—IIZDWVWTIL ErrorCode 5% & GetErrorString () Bz S,
o HISMZ DWW TIL WaveFieldException 7 7 A % & J#.
e CONSOLE ZMEE I NTWAHLEITIE, exit(1) TTUT I L% T T 5.

ErrorHandling GetErrorHandling(void) '

RY{E ErrorHandling 4%/
BB ZOBBMOEFMHMTHREINTVE T T — U FEZ TS 5.

void Error(ErrorCode n, const char* funcname, const char* msg)

RYUME 7L
R BB ErrorCode SIHEMDITI—I—RndDTI7—%2FK4ET 5. funcname 3T 7 —FAEEFRE2RITEELTH
D, msg lFEMAY -V THhoS. BEEXIDOEKEMHTLDTIZARL, Y271 WFL_.ERRORO) B ZHW5.

¢ LI —I— RN ILT—RAyE—IIZDWVWTIL ErrorCode 5|27l & GetErrorString () B % 4.

WFL_ERROR1 (n)
WFL_ERROR(n, msg)

RYME %L
5t Bl <20, ErrorCode ¥IFHDILS —a—FnDAvt—Y2KRLTTOTIL2KTT5. 2HFHDOEA
Tlimsg ZBMA v -V UTHIT 5.

¢ IDVYZATIIY —AA—RETIDYIZab@rNMEOREB4ZIELTWS.
¢ LI —I—RLILT—RAyE—IIZDWVWTIL ErrorCode 5|%%l & GetErrorString () %% 4.
o ZOXYIJHDERIFIRDEED.
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#define WFL_ERROR1(n) Error(n, __FUNCTION_.)
#define WFL_ERROR(n) Error(n, __FUNCTION__, msg)

const charx GetErrorString(ErrorCode n) '

RUME To7—Avtv—IXFY|
i B ErrorCode IO ITI—a—RnDITIT—RAvE—V 2SI 5.

e L7 — 11— RIZDWTIX ErrorCode 4I|55#1 % £ 8.

316 ETRE - AV SFDREMEMT - REY A

int GetMajorVersion(void)

int GetMinorVersion(void)

int GetPatchNumber (void)

RYUE N—Varv&ES
OB WFLON—Yar iEET5. N—Ta ik “sxyyzz” TEOLIN, xx ATy —N—=Ta v, yy »~
1F—N=Vay, mwhP v FESTH5.

const char* GetVersionString(void) '

RUME “xxyyzz’ BATN=YarvizRbI T
2 B WFLOAN—YarvzEET5.

Platform GetPlatform(void) '

RY{E Platform 4%
B B WFLAEIET 275y k74— L20UFT 5.

const charx GetPlatformString(void) '

RYE 779 b7x—LiaRb3TFS
OB WFLAEES 275y b 74— L%2HUST 5.
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DevelopEnv GetCreateEnv(void)) '

R Y{E DevelopEnv l|%:%H
OB WFLZaY AL L7zavg 752057 5.

const char* GetCreateEnvString(void) '

RUE 328310 52K TS|
S B WFLZaV XA LLEIVRASE2EET 5.

DevelopEnv GetDevelopEnv(void) '

IR Y{E DevelopEnv %%
OB BEEITLTVWSIVAL FE2EETS.

const char* GetDevelopEnvString(void) '

RYE 2231 7 %KbT LS
OB BEESFLTWERI VA T EIET 5.

DevelopEnv GetTargetEnv(void) '

RY{E DevelopEnv 4|27
% B WFL2AMELTWB IV 81 52HETS

const charx GetTargetEnvString(void) '

RYUE 2231 7 %2KbT XS]
OB WFLAAHELTW Iy A 5 2MET5

CpuType GetCpuType(void) '

RY{E CpuType 5%
% B WFL 2L TWwWs % CPUDXA TREST 5
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const char* GetCpuTypeString(void) '

RYfE CPU XA 7%2KRbLTXFH
OB WFL 2Rl TWwd% CPU DX A T2 HIET 5

const char* GetCreateEnvVersionString(void) '

EU{IE AN, TDN— 3 \/%é‘%;bj_j(riﬁu
Eﬁﬁ BE WFL%:y/flr}]/bf:j“//{,rﬁ@/‘_ya\/;EEX?%L_é_é

const charx GetCreateTimeStamp(void) '

RYE XA ARy TREDLTIES]
OB WFLAaI VRS LNINEZREDRA TAR Y T2 UGS 5

3.1.7 YEZEFEOEECAMNERICEDL 5B

void SetPositionTolerance(double t) .

RYME 7L
SO (LEFPAREERET B.

const double& GetPositionTolerance(void) '

RYE (LEFFAGZDOM. HAL m]
OBl EFPATREZEGT 5.

const RMatrix& RMatrixX(double t)

const RMatrix& RMatrixY(double t)

const RMatrix& RMatrixZ(double t)

RY{E RMatrix Mo AT
OB ZhEh, @, yih 2 B0 DI tlrad] 2T EEET 2 720 DAL TS 2 NG T 5.

o ZDEMIL, RMatrix 7 7 A®D RotationX () A U N—EHREDH &L LT, Fa— KL LTEEINT
W5,
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const RMatrix& CRMatrixX(double t)

const RMatrix& CRMatrixY(double t)
RMatrix& CRMatrixZ(double t)

RY{& RMatrix Mo[EfEfT5]
OB EhEh, ol y#ll, 2 8O I trad] 720 BEEEREIEL T S 72 D[EEFT 2 ST S

o Z ORI, RMatrix 7 7 A® CRotationX () X U N—HEDOMN4 L LT, Zu—NVEHE LTEHEI N
TW3.

3.1.8 FDOfnE

InterpolFunc GetInterpolFunc(Interpol interpol) '

RY{E InterpolFunc HOBHK1 >~ &
§% BA WaveField 7 7 ZIZHEWT Interpol FIZERITHE T 2 MEEHBMOEEAR 1 > & 253 5 B

void SetRandomSeed(int s) .

RYE fEL

it BB WaveField 7 7 A® SetRandomPhase() * »/N—[%#{* ModRandomPhase () X > /N—PETH W\ 5 &%
VIRl —RDY—NEsIZHRETS. s = 0DHE, LY = 2L —RIEY AT LBRERER D 5 ER 2R -
7Y —RzEHW5.

319 F—49HOER

InterpolFunc '

WaveField 7 7 ATH ¥ 7'V v I il Ol 247 5 BT X T 2 B8R 1 v 2 %2 £ 97— XA, GetInterpolFunc()
B xS, T 2BOERIFRDEE .
typedef Complex (WaveField::*InterpolFunc) (double x, double y) const

3110 EHDOEE

const double Pi '
MER T & U TEHEINZER.

Example
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double angle = Pi/2; /] BEIOEZEZS YT vENTRLLIE ‘

PI '

MEEr L LTERESI N0,

const double Deg '

AEBEAMN O (degree) % T VT VICEWMT 272D DFEH. 7/180 IZFE L.

Example
Phase phs = 15*Deg // L AL5E
double angle = 90%Deg; /] AEIOEARS Y7 VEBATRLLIE
DEG

AEHA DN (degree) 2 T VT VAT 57-2DDEME LTEHRI N7 0. 71/180 1ZF L.

3.2 FieldParam 7 2 A

PointArray 7 7 A = Plane 7 7 A = FieldParam 7 7 A

FieldParam 2 7 Al% 2 RyG Fili CHEMEY > 7V v 7 SN ERIRES A D) 1B 585 A — R &3
320D 0 I ATH5. FHLEDODY VT v I BEKT /0 Plane 7 7 A% KL TH Y, PointArray 7 7 AN
SR I N A —N—B— FEHE I L D BEICEERIENITRAS. 2027 F Aid WaveField 7 7 AZHAINT S
D, TDAY v RIEEIZ WaveField 7 7 ATIHTH I NS, ZD7=0, I I TEFHMITRR 0.

FieldParam 7 7 ANTEZRINTWVIERNRIA—REZOEHERAY v FIFIROMD TH 5.

R - RE
GetWavelength() A ¥ /N —BJ#, SetWavelength() # /N —[#, GetWavenumber() * > /N —RI#,
SetWavenumber () X > /¥N—BH#K

FYTVVITH
NQO AV N—BE, GetNO AV N—F, GetNx() A Y /N—RI%, GetNy() AV N—BI#, SetlNx() A /\—
BIEL, SetNy () A ¥ /N—REK

Y27 Y IHER
GetPx () AV /N—BIH, GetPy() AV /N—RH%, SetPx() A Y/ /N—B#, SetPy() X ¥ \—Bi#

HU TV IREAOMBEE AME (EL LT Plane 7 7 A 5 DOfkK)
GetOrigin() #A ¥ /N — B %, SetOrigin() A ¥ /N — B %, GetNormalVector() X > /N — B ¥,
SetNormalVector () A v/ N—[%

Z DAt
PAEIZRUZZBAMNT, 7 1 v RO MR ERIREAEZEZMICH 5007 — ) T H 2 »FEOREZ R/EF L T
W3,



66 $3® VIFLUA

3.3 WaveField 7 5 R

WaveField 27 7 Al 2 IRGGEH L CEMRY » 7)) v 7 AN ERIRIR L WEEZTNILNET 21882 7 7Lk
LTW5. WaveField A 7Y 2 MiE, TNTNHBEOO—AWIVEEREZGLTHY, -0 —WIVEEREED S
O — NVERERANTOMES KOV > 7Y VB OERER 2 MLV EERHLTWS., ZOM&ZR 3.1 12587,

WaveField4 T x4ok2

<>
)
X
1o
5
A\
QBN

WaveField4 7o~

A
%
5

RS
35
%5

N

3.1 WaveField A 7Yz 2 hDEFIL

WFL3 BB TlE, WaveField 7 7 Al%, FieldParam 7 7 A%k L TH Y FieldParam 7 7 Al¥ Plane 7/ 7 A%
WAL TWa., MRBERIZIRODEBDIZR>TWVWA.

PointArray 7 7 A = Plane 7 7 A = FieldParam 7 7 A = WaveField 7 7 A
Z D7 WFL3 LA TIE, Plane 7 J AL [AkE, +=A—N—1T— REETIZ X ANMEDOLEERx=HE 1712 & 5 [A§EH
ARETHD. 0B, ThoDHEBEIEIY YT Vv IBOAMEZZT B2 TH Y, KREOEREEIZHE IV TY
VIBNTONE D% KD D HDTIEAR.

331 O—HIVERZR

3.2 12 WaveField A 7Y 7 b —H )VEER Z2RT. WaveField A 7Y =2 b TlE, Z200 — )V pEE
REMHATS. 02, VY7V T RE 2RO E UTHRZE ED, BREIZLZBERTHL. Ihik
BHEER D 5\ (i, )) FEER 2 RS, BEUEER TR, 2 WGERAOALETFTOY Y 7Y v 7 &% (0,0) 2 U, £ik%
(Ne —1,N, —1) &L TW5%. ZZTN, &N, BTN, ¢ fifme y HEADY Y T) VI #THs. 5082
I, YRR T — A IVEIER T, A—MLEHEME LTWD., INEEEIERD 50T (2, y) BEEREER. (i,7) K
EEip o (z,y) BEEEN DI,

. (Z_J\2Tx> P, (3.1)

TRIN, WLHIZ

. x N,
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| Ny
] = {PyJ + 0.5+

2
TRIND., ZIT, [ B ERBARVERERT.

W ATPINMEENDZ Y LTIV R
LA TPHMIEENGEWNS TS A

(N~ 1,0)
y=M\,2-1)P,
[m]

(0.N,/2)

N,
[pixel]
y=-N,P,2 \
[m] (O,O)T(AL/Z,O) x:?s [m] T (N~1,0)
x=-N,P,/2  [pixel] x=(N,2- 1P,

(m] (m]

X 3.2 O— AV EEADES

o BBBRME (4,7) 5\ — FIVHIBBETE (2, y) ~NOEHIZIE X A AL YO AU AN—EEEHNS.

o T — VIR EEREAE (x,y) 7 & BEBUERME (i, ) ~NDEBUZIE IO A AL JO A N—HlzHW5.

o U —JIVH D REERE (270 —/N)VEEERAE (&, 9)) DHUS - BEITIE GetOrigin() A ¥ N —[H# & SetOrigin()
AUN—BEEANS.

o T —J)VEAERD 2 filliZH Y > 7)) U S EHOERE A UM ETH S,

o BN MV OHAS - B IZIL GetNormalVector () A v /N—P#& SetNormalVector () A >/ N— %% H

W5,
o FUAINDNTI, B—ANVFEMIKZO— VVEBRE —HL, BRI bUIZZa— VRO 2 o &2 —
BT 5.

332 D4 v ROMHEE

WaveField 4 7Y = 7 M, BEESOFMRULN LY > TV 77 LA 280 T 0Dy « >~ Ko iisz 4
FLTWE. 71 v RUMHEEIE (4,5) BBERTREINTE D, THOLED, top, bottom, right, left T DHEIK
B30T 5. K331 1Y RUBEBOEHERT.

e bottom & left DEEFEMED U > TV AUIFIIZE ENT WS A, top & right IZDWTIE, TOEEMHEZOH
DOY Y TV ITHHFNATH D, top—1 & right — 1 DY ¥ TV EMFHEBICEE N TN S.

T4 Y RV, IO LD REBEXHRETH D (V1 v N U ZEET 27200 A N - 21).

o U1 Y FUMHBDRE
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H3E

V77V VA

AT Y MES

top 4R FEE

bottom

left right

3.3 RPN UEBOER

o MDA TV vDY 4 v KB DfLE
o U4 Y RNUHHEEY ATV b LTYIDHL

333 AVAGLZVH -

TANS Y5 EMEBEREEX v /N —F#

WaveField(int
WaveField(int
WaveField(int
WaveField(int
WaveField(int

RYIE 7L

WaveField(void)

nxy)

nx, int
nx, int
nx, int

nx, int

ny)
ny,
ny,
ny,

double pxy)
double px, double py)
double px, double py, double wavelength)

BB avANIIR 1IFHORATEETT 74NV MEOA TV 27 MaEET 5. 2FBHORATIE 2 /I
YU TV T ERE y HRY Y T U EBIERU nxy &5, 3EBHOERTIE 2 YY) VTS nx,
y ARV YTV Vs nx 2 U, o,y AAIY Y 7)Y IHRREUCKEp [BAim]) O 7Y =7 M EAEKT 5.
4FHORN Tz Ak y FAlad v 7Y v EZ px & py THEBNZERET 2. 5 FHOEATIRET 51T,
% wavelength [Hifii:m] IZEXET 5.

o FIHIRIETIIEIE I NG DT 7 4 )V Ml (BEEMHE) IZkDO L BH TH 5.
YTV IR N, = N, =256

Yo7 R

R )\ =632.8nm
e TNHDT T AN MEIXT 7 4 )V MlZFKE - BFTHA U N—HEHWTEETE 5.
o VYU TV VI EBIZRKT, 20RFETRITINERSRV., 20RFETHRWY VT VI EMERELZEEE,
BELZY Y T VT HBDPMNTERRND 2 DRFEY A XTEHT V7 MPERI 5.

Example

P, =P,=1um

‘ //TRTF 74N MEDF TV 2V N2BET S
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WaveField wf1l;

[/ T TR AES12x612& LA TV TV NEEET B
WaveField wf2(512);

//1024%x1024TH Y T Y VY /ERIFx ,yAEATHEAL10un® A TV NE2BEET 3
WaveField wf3(1024, 1024, 10e-6);

//2048x2048TCTH Y Y Y /BB AxAAS5un, yARELI0unD ATV I NE2EET D
WaveField wf3(2048, 2048, 5e-6, 10e-6);

WaveField(const WaveField& wf); '

RYUE %L
% B avr—arvArI X,

“WaveField(void) .

RYUME 7L
% Bl WaveField A 7Y = 7 M2 BIRIICHIFR T 5. ME{A TV 27 FTHALTOWZXAE Y IFEKRINS.

void Dispose(void) '

RYUE 7L
BB WaveField A 7Y =7 b THALTWAEATY DAMRKEI NG, A7V 7 FEAKRIKHIBRT AR,

WaveField& Init(Complex* d = NULL) '

RYME NEATVzI b~DOZBH

% B WaveField # 7Y 27 "OMUEIOY > 7)) V7 F—REHHEL, d 5 NULL £ 7213E8K I NG5 13857
ZAEY 70y 7 2HET 5. MOV Y 7Y VT —2I3HIREI NS, d B NULL THRWESIZIE, d2ART
AEY Ty 7 ET—XEFIE LTHWS.

o T —XEFNIFIAIL T AR, T — ZEFIOIIEL (X e 2V 7)) IZiE Clear O A N - ZEHW5.

oz HEDY YT U ITEMAUTDOT 4 =V RIZERTET, BT 42HABE5TBEEINS.

o ~EATAEY 70y 7 %2EELLE, FHE I=NULL TIOEBEIFCH LGS, DRIICEELEZATY 7
Oy 7% fHALEIETE. ZOK, ZOAE)THY IR N, x Ny DT —RIZHLUTART 255IET T —
ERETD.

o WaveField DX N—BIEUZIE SSE i 251 DRH 5728, ATV 70y 7% 16 31 MEFRTES LA
A S 7.,

o wfl:Malloc() BRI THEUG LAY 70w I DT T4 A Y M 16 /81 MIi 5.
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WaveField& InitNxNy(void) '

RYUME NE{LAT7Vz7 bADZRIRE
OB 74—V RO UT) U ITHOBEDAE 2 DBBEIZEHITS. T XE) OFIEIXITDE.

o T—XAEVIZHIAINZV. T—XAEYOHIAIZIE Init() AV NN—FHHEE2HANWS.
o x JHIDY VTV ITEMRAUTO T 4 — IV RIFAERTET, KT 4%2BX5L5IBEINS.

W

Complex* GetDataPointer(void) '

RYME 7—XEFIAE) 70y 7 DEEADFA VX
OB TAXESAEY TOy s DRERA VR ERGT 5.

WaveField& Clear (void) .

RUE NEATVz7 bADRH
S Bl WaveField A 7Yz 27 bV U TV VI F—RE2X0 27V T7T 5, EBRIHED 0 PR EIND.

WaveField& CopyParam(const WaveField& source) '

RYUE NKEATV 7 bADRIR
B8 WaveField A 79z 2 bDY VT v 7T =R T VIR Ny x Ny UADETDNRATA—X %
source 7?5 I —9 5,

o YU TV VI HH N, x Ny lFa—3Inin. 7Y v 7 A EIZIE SetNx () A /N —[%5, SetNy()
AVN=FIHB LT Init() AV NN-FEHEHANEZ L.

WaveField& CopyData(const WaveField& source) '

RYUME XRA TV FADBH
. B8 WaveField # 7Y 2 bDY v 7)) VI T =X DA% source 6 I —F 5. 47V VI HH N, xN,
DADINT A —=RiFa—I i\,

o FUTVUI R Ny x Ny 3Y 7Y v 77— eHiZab—I N5,



3.3 WaveField 7 7 A 71

334 TI7FIMEERE - BT 5 A V/N—FEHK

DFOBEHEMNS LIV ANT 7 XTHENEE S NZBEDOT 7 4 ) Mi (BEE) B3 EZ-IFIETES. &
BUTOBEBIZITARTHUA U NN—EHETH2DT, BEBRADHINIZ “WaveField: :” 2T A2 HERH L. 7
NEZB, T7 4 MEZBRET 5 AETORIEIZ DOWTIX, WaveField DAV A 77 R,

static void SetDefault(long nxy)

static void SetDefault(long nx, long ny)

static void SetDefault(long nx, long ny, double pxy)

static void SetDefault(long nx, long ny, double px, double py)

static void SetDefault(long nx, long ny, double px, double py, double 1lmd)

RYE 72U

OB 1B/HOIATIE, nxy 2 N, & N, Ol ADT 74V MaL UTHET S, 2H/HDEATIE, nx & ny
EENTNN, & Ny DT 74N MEE LU THET S, 3FHORATIE, 2FHITMATpxy & P, & P, Difi
FDTF7 N MEEUTHEET S, 4 FBHORATIE, 2FHICMACTpx L py 2ZNEN P, & Py DT 7 4
VMEELTHETS. 5 HFHOBATI, 4 FBHIZMAT Ind Z2IEEDT 7 4 )L Mk L TEET 5.

static void SetDefaultWavelength(double 1md) '

RYUME 7L
OB Imd 2HEOT 74N MEELUTHRET S.

static double GetDefaultWavelength(void) '

RYME T7x)VMNEEDH
% OB KEOTF 74N MERZEET S

static void SetDefaultNx(long nx)

static void SetDefaultNy(long ny)

RYE 7L
OB EhEN, nx & ny 2 YUY UITEBN, £ N, DT 74V MEE UTHRET 5.
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static long GetDefaultNx(void)

long GetDefaultNy(void)

RWUE T74VE08 YT VI8
B OB ThTh, ¥V TV VSN, N, OF 740 MEEET 5.

static void SetDefaultPx(double px)

void SetDefaultPy(double py)

RYME 75U
OB EhEN, pxpy YT VIR P, & Py DT 7 ANV MEE LUTERET 5.

static double GetDefaultPx(void)
double GetDefaultPy(void)

RYME T7xLVboYr 7Y IR
OB EhEh, YU IHE P, & Py OT 7 4V MEZIET 5.

Example 77 4 )V MEDZEHE

// RE1024DIRTHHET 74N M ET D
WaveField::SetDefault (1024, 1);

//ufl, wi2l A EH1024x1DIRTHHET, YV 7T Y VI HEle -6x1e-6, HK632.8nm
WaveField wfl, wf2;

// 1024x1024 D2 R T EY Y T BET IV MNICEET 3

WaveField::SetDefault (1024, 1024);

WaveField a; // a&bld1024x1024, ¥V TY VS BEle -6x1e-6, HK632.8nm
WaveField b;

WaveField::SetDefualtPy (10e-6);
WaveField c(512, 1024); // cld512x1024, ¥V F YV JREEle -6x10e-6, K &K632.8nm

WaveField::SetDefualtWavelength (532e-9);
WaveField c, d, e; // c, d, eld1024x1024, ¥V T VS EBle -6x10e-6, K K532nm

335 ATV NOREEEEST 5 A V/N—FE#H

bool IsRealSpace(void) const

bool IsComplexAmplitude(void) const

RYME HERR
BB NEATY ol PPEEMIIHDBHEE (o THERIRIENHTHB%HA) I true 12725, —DORBIT Y
LoBHRUMREZLS X 5.
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bool IsFourierSpace(void) const

bool IsSpectrum() const

RYE CHIERRE
OB NRATYz I b7V IR HEGE (o THEARY MLV THBLE) I true 127485, D0
BT ELSBFUHREGEAS.

bool IsComplexForm(void) const '

RYE HEFER
St Bl EEEAVNEREATH 2IEH VI true 1272 5.

e ComplexForm ¥|ZAIZH,
o WIRIIZHH SN DTHMA LW,

bool IsPolarForm(void) const '

RYUME HERR
OB RPN THBIEH VI true (2725,

e ComplexForm ¥|%AIZH,
o WIRIIZHHE NS DTHML AW,

336 ATV IV NDIRTA—IATIERTZ AV NN—FAHK

double GetWavelength(void) const '

RYUE &R
% BB WaveField A 7Y =7 b DREZEFT 5.

LightWave& SetWavelength(double lambda) '

RYE NEATVz7 b~DOZH
% Bl lambda % WaveField # 7Y =7 hDEE L U THET 5.
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double GetWavenumber (void) const '

RYE K
% B WaveField # 7Y = 7 b OWEBMAERSET 5.

WaveField& SetWavenumber (double k) '

RUE NEATVz7 bADZRH
S Bl k% WaveField A 7V 227 O LTHET 5.

float& k(void) '

RYE HEHT—X A N—~DHR
S B WaveField # 7Y 2 7 QBT — X A U N—~DBBARET 5. A UTHED ATRE.

o LightWave & O HH¥EREHED - OB FHlE UTHH LRV,

long long N(void) const

long long GetN(void) const

RUME Y7 v T o
% Bl WaveField # 7Yz 27 DY v 7Y v 7 RORBUZ G 5. IRIHOBEZ W72 GetNx () *GetNy () D
FREFELICRS.

const long& GetNx(void) const

const long& GetNy(void) const

RYUME z AMERIZy AROY YTV v IS
OB 2 Ay AAOY YT VI ERERET 5.

WaveField& SetNx(long n)
WaveField& SetNy(long n)

RYME NEATVzI b~DZH
OBl n%E o AaEidy AAOY YT VT EBE UTRET 5.
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o ZOMBIZL DY VT VI RBEERIE, InitO) AVA—BEIZLY, ATV b EYEMET 2 BED
H5.

Example

WaveField wf; //ZFTITV hwtDESE

wf.SetNx(512); //xAMY Y TV VY I RBESI121ICHETE
wf.SetNy(1024); //yAMBEMY Y T )Y I ABE1024ICK/E
wf.Init (); //wfE B

long& Nx(void)

long& Ny(void)

RYME Yo7V ESBAD2R
OB x AREsiy HAOY YT VIS AERT int T —X XAV N—~ADZRERETS. ELEZLT
BAE B A BE.

e LightWave & O HIMERER D 7= DR, FAE UTHAL AR,
o ZOBBIZE BV VT VI EBERERIE, Init() AUN—FEIZXY, ATV N EOHILT ZHBED
H5.

const double& GetPx(void) const

const double& GetPy(void) const

RYE Yo7V IR
OB oz AEFEEy ARIOY YTV VIR ERGT 5.

WaveField& SetPx(double pitch)
WaveField& SetPy(double pitch)

RYE NEAT7Vz7 b~DZBH
B B3 pitch & x A7y HROY YT VML LTRET 5.

Example
WaveField wf; [/ ATV MwEDEH
wf.SetPx (100e-6); //xARAYYTY Y SEBEELI00unIC R E

5 IR %
wf.SetPx (50e-6); //yFBRY Y TY Yy SEBESOunIC & E
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double& Px(void)
double& Py(void)

RYIE Yo7V VI %ZRT double BT — X X U XN—~DHH
OB oz AMEEy AAOY YTV U IHEAOSREINGT 5. Al UTHERED THE.

o LightWave & O H¥EREHED - OB, FRlE UTHHE LRV,

337 YTV UTEADTIERT B A VIN—FH

Complex& operator[](int i) '

RYE V7)) v IEADZRIE
OB A—AN—p—REhARV =&, 1 RERHN TR Ui BHOY VT VU EADSIRE2EET 5.

Example

WaveField wf;

Complex a;

a = wf[10]; //10
wf [16]1=Comp (1.0, 0.5); //15

v all 8 A
vy LT, 1.0+0.5i % A

o

%=
&

Complex GetPixel(int i, int j) const '

RYIE Complex HlDH¥ > 7Y v/l
OBl EEBUREE (1, §) OV VTV VU IEERET S.

Example

Complex ¢ = wf.GetPixel (10, 15); //(10,1B) D ¥ v 7Y v U {E s W&

WaveField wf;

WaveField& SetPixel(int i, int j, Complex val) '

RYE NREATV I hADSH
B BA EEBUERE (i, j) I Complex HIY v 7)) ¥ J val 23%ET 5.

Example

wf.Pixel (10, 15, Complex(1.0, 0.5); //(10,150 D H% v F Y v JfE& L T, 1.0+0.5i% KX A

WaveField wf;
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Complex& Pixel(int i, int j) '

RY{E Complex BY > 7V VI fEADSIR
OB EBURERE (1,)) OV T Y TEADOSIERT. e UTRADATEE.

o LightWave & O HH#ERERO7-d OB FAlE UTHH LRV,

Example

WaveField wf;
wf.Pixel (10, 15) = Complex(1.0, 0.5); //(10,15)d 4% > 7Y v s fE& L T, 1.0+0.5i% KA

double GetReal(int i, int j) const

double GetImag(int i, int j) const

RYUME 7)) 0 TEDIIE 3B D
OB EBEBUERE (1,]) oV YT Y IEDOFERE I IZEHOMEISGT 5.

Example

WaveField wf;
double re = wf.GetReal (10, 50); //(10,50) ® X & % B
double im wf.GetImag (10, 50); //(10,50) @ [E & % HY %

i

)

WaveField& SetReal(int i, int j, double val)

WaveField& SetImag(int i, int j, double val)

RYME HEF TV FADBHE
BB EBBUER (1,5) OY Y T Y S EOEIRE X ERIC val 2T 3.

Example

WaveField wf;
wf.SetReal (10, 50, 0.53); //(10,50) ® R #WIZ0.53 % { &
wf.SetImag (10, 50, 0.0); //(10,50) @ & & 20

float& Real(int i, int j)
float& Imag(int

RUE Yo7 v JHOFERE 7ZIZEH DS
OB EEBUREE (1,]) OV VT VY EOER E IXEBANOSRENGT S, ALfEE U TEREDS e

o LightWave & O H MR D 72> DBERL. FHAIZ U THF L 2.

Example
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wf.Real (23, 1) = 10 * g; // (32, 1) DERICEZT A H
wf.Imag(23, 1) *= 3; /723, 1) D EH E3FEICT 5.

float g = wf.Real(10, 50); //(10,50) ® R # % 5 &» WM ¥

double GetAmplitude(int i, int j) '

RYE IR
BOBR REBUEBRE (1,3) DY v T IVEDIRIEM & EUET 5.

void SetAmplitude(int i, int j, double val) '

RYUM@E 7L
5B EBEUEEE (1, ) OY Y SUEDIEEE val 23%ET S, L, MMHIEMETOMD £ 2 LAV,

Phase GetPhase(int i, int j) '

RY{& Phase B ONiFE{E
OB EBEBUERE (1,3) oYY FIVIEDMAHA 2 EET 5.

o NIHADHIPHIE —7m ~ +7 TH 5.

void SetPhase(int i, int j, double val) '

RYUME 7L
BOBA EEBUBERE (1, j) OV Y TVEDNEA val 2FRET S, 72720, IRIEITLAETOMD £ 2L L.

double GetIntensity(int i, int j) '

RYME G (EREORHED 2 F)
BB MOBUBIE (1,9) OF v FED NS (EREORIHED 2 ) AR 5.

void SetIntensity(int i, int j, double val) '

RYE 7L
BOBR BBUEE (1,j) OV Y TIVED IR (HEMOMHED 2 ) 2FET S, =720, MAHIZMRTOMO £
FAL L\,
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338 HUTIEANEBERET B X v N\—FH

WaveField& SetConst(const Complex& c)
WaveField& SetConstReal(double a)

WaveField& SetConstImag(double b)
WaveField& SetConstAmplitude(double A)
WaveField& SetConstPhase(double p)

RYE NEATV I hADSH
OB RNRA TV POITRTOY Y INAEIZH U CH UERZHET 5.

WaveField& SetConstWin(const Complex& c)
WaveField& SetConstWinReal(double a)

WaveField& SetConstWinImag(double b)
WaveField& SetConstWinAmplitude(double A)
WaveField& SetConstWinPhase(double p)

RYE NREATVzI h~DOSH
OB ONRATVZ DU 4 v R UMEEANOY Y TV U CHUERERES S,

3.3.9 O—HILHIRERE & BEEIZICRET 5 X v /N—FE#

double X(int i) const .

RYE x FEEE
Bt BA EEBUBED i 2 HEEEED x FEEAEIZ AT S, 1 BENBHEBEIZHENE D NET oy 7 IR,

double Y(int j) comst '

RYE y FEEE
OB RBUBKED j 2 EEBEED y BEMEICAET 5. § EMBHEFIZH BN E S NETF v 7 IR,

int I(double x) const .

RYME i FEfHE
Bt OBA ERERED x FEEE & BEEED  ITEHT 5. x DEMNRRFIZH SN E S NIETF v 7 IR,
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int J(double y) const '

RYE j HEHE
BOBR RO y FEAME R BBURED §ITERT S, y WERIREEICH 20 ES PR TF v Z I L.

int IJ(int i, int j) const '

RYUIE 1IRITET—REHDA Ty TR
OB BBUEEOD i L 25, 1IRTT —XEHOA YTy 7 A EFHET 5.

double GetMaxX(void) const

double GetMinX(void) const
double GetMaxY(void) const

double GetMinY(void) const

RYUE WHLEEE (0 — 2 )VEEER) OF K735 K8 % 72 13 IME
BB NRA TV bou— ViR O A s iOME £ 7213 R/ IME 2 EUE S 5.

double GetWidth(void) const '

RYME HY 7YY ZHRO ¢ i ORI IE (BAm)
BB OHSA TV s b on— Il o EEOBAES S RMER L, HEF TV s ER R E R
Hb.

double GetHeight(void) const '

RYUE Yo7 7Oy HAOYHKNZES (FBAm)
BB NRA TV bOu—AIVRYE y BEORKMED, S BRMEEZRAE L, HEA TV s MBI ES %
Ko,

double GetMaxX(void) const
double GetMinX(void) const
double GetMaxY(void) const
double

GetMinY(void) const

RYUME WHEEE (0 — 7 )VEEEE) OF 7% B K8 % 72 13 dIME



3.3 WaveField 7 7 A 81

BB ONRA TV bOou =)V B ERLD AR S R KE & 73 R MEE G 5.

3310 O—ANIEZDY 7 MPEERNLOERICET % X /A —FE#

WaveField& ShiftZeroFill(Axis axis, double dxy)
WaveField& ShiftZeroFill(double dx, double dy)

RYUE XNEA7TVx7 bADBIH

OB o— VRO r G EE Iy A — VBB E Y T TS o TA TV s FPNDE
FREDMIZOF AL 2L SICHAS. BEILAMR, 2B Ho3vnficiioonsd. 1
FHOEATIHY 7 b5 5A% Axis §FM axis THREL, Hiidxy Y7 b 92, 2HBORATIE ¢ A
WZdx, y AMZdy ¥ 7 hT 5.

WaveField& ImageRotation(int n) '

RYME NEATVz2 bADZHR
OB ATV bEEREGE UTARDIC 90 K (n=1), 180 & (n=2), 7270 & (n=3) [T 5.

o ZDBEIE Rotate () A /N —BHP RotateFs O A Y N—RiE ey, BFIZFRZ2 MRS E5.

WaveField& SwitchQuadrant(void) '

RUE NEATVr hADSBH
OB 1IN o B IREHE, E2RE < F4RREOREBOANEZ 21T5.

o EHEDFFT HENY r —VHE L RBOAMNEZEHLEDL-ODANEZ 21T . BiE 7 — ) TEEDHEEUS A4
ADUETHWNS.

WaveField& Transpose(bool interval = true) '

RUE WNEFTV7 bADER
OB zEhGME yEHAROY YT VI EEANBEZBEEEITD . interval=true DHEIXT — X721 T
7, YUY MR R 5,

3311 D4V ROZBEETBHDA TV N—FEEK
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WFL_RECT& Window(void) '

RYME 7+ > FoaEs % £F L T\ 5 WFL_RECT & E A D2,
OB ATV MR 0 v R dEE A E L T\ 5 WFL_RECT #EARD D 5. Z ORI Z D WFL_RECT
EEADT 7 AZERMT 5. FHEIZT 221,

Example

WaveField wf (64, 64);

/¥ U4 Y RUEBOEE */
wf.Window () .left = 10;
wf.Window () .right = 20;
wf.Window () .top = 10;
wf.Window () .bottom = 5;

/¥ U4 v RUBEBOE Y B x/
int width = wf.Window().right - wf.Window().right;
int height = wf.Window().top - wf.Window().bottom;

WaveField& SetWindow(const WFL_RECT& r) .

RUE XWRATVzI NADHH
5t BH WFL_RECT MK r T r.left, r.right, r.top, r.bottom & LT, V4 Y NU DMK ZHRET 5.
WFL_RECT #&ERIZ DWW TIX, MSDN 71 75 Y 240,

M)

Example

WaveField wf (64, 64);

WFL_RECT r;

r.left =10; r.right 20; r.top = 10; r.bottom = 5;
wf.SetWindow (r);

WaveField& SetWindow(int left, int right, int bottom = 0, int top = 0)

RUME A&7V s h~DBIE
BB (i) BRERERT, Vv B BT 5.

WaveField& SetWindow(double left, double right, double bottom = 0.0, double top = 0.0)

RUME HEATY s b ~DBH
B OB (r,y) EEMRT, 71 K HEEEERET 5.

WaveField& SetWindowMax(void) .

RYE NREATV I h~DOSH
OB U v NUsHERKLL, ATV MRROEEEEL SHET S.
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WaveField& SetWindowCommon(WaveField& signal) '

RYE NRATV I h~DOSH
OB AR A TV b signal ATV bOY 4 v R Y OMIGEMERE KD, TNEAT Y 7 b OFT-RMHE
e UTHRET .

O

WaveField& TransferWindow(WaveField& source) '

RUE NEFA TV bADREE
S OBA source ATV MR OMEA TV MU 4 v NUMEZRRT B,

o ZOMBIEY 4 v RUMMNDT — X E2HXET EDTIZRL, V1 v RUMHEMOMBEROAZNEF TV 2
MZEEE T 5.

3312 HEMBEMEREF

UTFOEETTIX, Yo7 v JEBOEMER 2 5475, 7u— \VEBAND T WaveField £ 7Y =27 +D
MEIRF =y 73NN, 70— VZERBNOALE Z B8 U 72 IR B A D 72 D A N —BE W 5.

WaveField& operator=(const WaveField& wf)
WaveField& operator*=(const WaveField& wf)
WaveField& operator/=(const WaveField& wf)
WaveField& operator+=(const WaveField& wf)

WaveField& operator-=(const WaveField& wf)

RUE WNEATVz7 bADZRR
st B WaveField A 7Y 227 hTA—NR—BO—RFINTW5 2IEEAT. Wind, C EEOEAERMRAHEF
CEBOEEE oD A TV hDY T I TF—RELITRTITHUTITD.

e —O®D WaveField # 7V 7 DY VU TNV EH N, x Ny ELLBWHEET I -0, TI7—Avt—Y
AV —VZHALTTR S I LT 5.

e —O® WaveField # 7Yz 7 b DY v 7)) v FRIBEPEEEF = v 7 30, o 7)) v THIEPERPE
UL AKTHI I -2 5720,

o RAHA TV 2HEE IRt higv. ZHRABERAT Y HEEZMAL72OTH 5.

Example

WaveField wfl, wf2;
wfl *= wf2; /] wElEwif2D &Y Y TLF—9RALTETRTCEREL, willKRAT S
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WaveField& operator*=(double val)
WaveField& operator*=(const ComplexDouble& val)
WaveField& operator/=(double val)
WaveField& operator/=(const ComplexDouble& val)

WaveField& operator+=(const ComplexDouble& val)

WaveField& operator-=(const ComplexDouble& val)

RYE NKATVzI b~OZR
OB wIhd, ATV OV YT VT TR ITRTIIK LT, double FIX ComplexDouble L DfH val
ZEYED C A F L FRRICHE T 5.

Example

wf *= Complex (3.0, 2.0); /] wEDH VY TITF—FFRTIL3.0+2.0i%2FKHT 2

WaveField wf;

3313 O—ANVEFRICET SEREZIG - BRET H7DDX v /N—FH

WaveField& SetNormalVector(Vector v) '

RYUE NEATV o b~ADHME
St OB Vector ORI MLy 24TVl bDERARZ MLELTHET 5.

Vector GetNormalVector(void) const '

RVYIE Vector MDIEKR~NZ FL
OB ATV bOERANZ MLVERET 5.

void SetCenter (Point p)

void SetOrigin(Point p)

RYIE ML
OB 74—V RoOHL%E Point BID K p IKHRET .

Point GetCenter(void) const

GetOrigin(void) const

RYME Point HOEA TV b
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BB 71—V RO T 5.

Vector GetUnitVectorX(void) const
Vector GetUnitVectorY(void) const

RY{E Vector BIOHLI XY )L
OB ThITho—bziiza—nh gy BOEMNRS NLERET 5.

RMatrix GetCRMatrixLG(void) const '

RYME RMatrix o [EFEFTH]
OB WRA TV NSO — N VEEIE L SEATIZ 7 B & D I B E R B 72 D[R T 2 BT 5.

RMatrix GetCRMatrixGL(void) const '

RVYWIE RMatrix BlO[EHEFTH
OB U — NVEEKE Y AT B B EERERDS, WRA TV s b Ou— R IVERE W2 B & S 1 R S
7= D DRIELATH] 2 BT 5.

Point GetLocalPosition(Point p) const '

RYME v—7)LEEE
OB o — NVEBETRE N7z Point BT p D1 — )V EIEE 2 EE T 5.

Point GetGlobalPosition(Point p) const '

RYUE v — )V REiE
OBl O—AIVERETRI N Point BID M p D H — )V EEIEME A BE T 5.

Plane GetPlane(void) const .

RYfE Plane MOYHATY 7 b
BB NRATVIZNOY YT VO VHEGG VATV 22 N EIET 5.
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Line GetOpticalAxis(void) const '

RYME Line MOEMA TV =7 b
OB WA TV hOU—HIVEEEED T YY) Y T O A BT .

PointArray GetFrame(int n = 0) const '

RYE PointArray T e
OB O ARA TV POV T VIS (7L —L) ZEUETS. n=0DHEITIE T L — L0 2 IET
%, n> 10101, 7V—L20KBIZOE 2 FHOENELND.

o ZOBBIIATY v MHEEMIZH DN T — ) TEMIZH B0 TELDEMEINRLS.

o ATV MMEEMIZHDBHEE, B AIVERPERNRY SV S5RD 70— VZEBBTO T L — LD
"rohs.

o ATV MY Y IEMIIH B LEIE, ERO v EE y EIXTNETNEAL [1/m] D7 — ) TEEB u & v
THY, zEIINX (3.10) B oRD7Z w BARAIND. 7z, B—FIVFERRERRZ MLVIEZERI L.

3.3.14 f(IBIRFEEEDI-OHD A v /N—FEHK

UTOEETTIE, 70—V ElANOT WaveField A 7Y 27 bOMNBIZRELZEEZITS. /KoT, —f&iC
Al —m B NA T Y 7 MELEOEFEIZT S -5, 77— N )VEERNTOMBEIZEREGIZY > 7)) v E T
DEBEZTHOGEEA—N"—0— NEHETZ2HW5.

WaveField& Add(const WaveField& wf)
WaveField& Multiply(const WaveField& wf)

RUE NEATVx2 bADBI

OB EhEN, ARA TV MDA TV b uf ZMMEEIEERRET S, ZOK, 2o OBKTIIHMH
MEHAWTb o e BIEWT Y T VO EAL2ERT S, 20720, EERICEBEINEVHRRTTH YTV VI
BED 2 3D 1L IZELWMET NI EL 2HEERDS.

o WE ATV M¥ source A7V 27 FDPWEIF—HL TWRIFiE s,

e RA TV e wf A7V OY V) UIHREIE—H LR ER SRy, —BLARVWEET T —
it YTV TREN B LR WA T Y 22 bOEBEDIT D 41 ResamplingAdd () A VN —EEEP
ResamplingMultiply () A > /N—f%ZEHW5.

o NRATYV I M wt A7V MITu— IVZE-MATH—O¥YH B2 BT NniER s w». /A—0¥m LT
BWHHELT - k5.

o [l —EHTH->TH -DAT YV MIELRYPENEE, Mutiply) TRARA TV =7 boeyry 7Y v
TN LD, Add(Q) TIXHERT & F—DFERIZR 5.




3.3 WaveField 7 7 A 87

WaveField& ResamplingAdd(const WaveField& wf, Interpol ip = CUBICS8)
WaveField& ResamplingMultiply(const WaveField& wf, Interpol ip = CUBIC8)

RYE HNEATVzI hADBH

OB TN, ARA TV MO A TV b uf 2B ELEEETE. 20K, s 0EKTIE
Interpol ¥|ZEME[# ip THET 2 MMEZHVWTHY Y Y VI %2175, Z07), EHEIL AdAO AV
N=FEEP Multiply ) A U NI E L R0 DS, METHIEA LR,

e WHATV Ll b¥ source A7V 7 hOFEEIFZ—HLUTWRITNIER S22\,

e NRATIV I b wt ATV bV VT VIRHEL—HLU TWBHEIRN. 72720, 7Y VI
BAA—E L TWAEAIZ AdAO) A VN —FEP Multiply O A Y AN—EO AN EETH 5.

o NRATV /b wt ATV MIZu— IVEMATH—OFH EIZR T ER S\, FH—OFH ET
BWEALI— L5,

o A—FHTH->TH -DAT Yz MIERYPIMENGE, Multiply() A VN —FHP Add() A v 3 —Rf#e
[FRRDFERIZ72 5.

o NS DT ESFRAEVEL 25EDH 5.

WaveField& ResamplingCopy(const WaveField& source, Interpol ip = CUBIC8, bool clear =

true)

RYE HNEATVzI hADBH

OB NHRA TV I Ml source A7V MRV —F 5. ZOW Interpol FIZEMFIE ip THET 54
MEzHWS., 207, Yo TV FRENRL > TWTH X\, clear=true Dif, HYRA TV b
source DILAHHLSMI T 2 ) T EIND.

o WA TV bV VTV XY T ) v TRIRIZZ L .

o RE ATV b source A7V 2 FOWEF L TWRITHIZA S 0.

o WHRA TV be source A7V 27 bV VTV UIRIIEN L TWBBEIXR.

o WHA TV M& source 7Y x7 M7 a— V2N THEH—OYHE EIZ2 TR SR, [J—0EHE
ETRWGAETI - s.

e clear=true DFH, H—FEHTH->TH DA TV MIERIVEWEGES, IRA TV boey v
VU TEMN0 5.

o Z DRBTIIMFIZAE S FRENEL B LEDH 5.

3315 774)00—K - €—TDE=HD XAV N—FEE
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void SaveAsGrayBmp(const char* fname, Mode mode, int depth = 8, double gamma = 2.2)

const

RYME 7L

B3 77 AIVED fname TEZ VIV E Y M depth DZ LA A7 — )V BMP X7 7 1 VEERKRL, 71—
NROY Y TINVEE =TT 5. BB TRIZZ 71 VXL 51 5. Mode 4% mode 237 1 —)L K% & —
7B EDE—NEHETS. E— N UT, SGME - AifH - IRl - 5258 - B2 L OREN . £ — T
I v~ B gamma TH ¥V fEMEDTHONS.

o ZOMMTIL, SaveAsBmp() A VU N—FHEITERY, HY<miEMrifTboNnsd. ZD7z®H, INTENSITY €E— N
T —7UEEPERRGELUTRAS.

o U7Xy Miidepth & LT, 1,4, 8 ¥y FAMEETE, depth = 1 TRINA FVHKFIZARS. T s st
ERELEBEIIZI -5,

o E— NEOEMIIK 3.1 THA SR 5.

o ATV DY YTV VI P, & Py i BMP 7 7 A VIZRMEE L L TREIND.

void SaveAsBmp(const char* fname, Mode mode, Gradation cs = GRAY) const

void SaveAsBmp(const char* fname, Mode mode, Gradation cs, int cw) const
void SaveAsBmp(const char* fname, Mode mode, Gradation cs, int cw, double max, double

min = 0.0) const

RYE 7L

OBl 77 AN fname DS Y ML A AT =) BMP BERT7 7 A VEERL, A7V z2 bOY v TIViE%E
Y —795. EBRTHHZ7 74 VI 5015, BMP WHEZIRIBEZOH D2 EETEI LI TERWED
WaveField A 7Y 227 b2t —79 52 EDE— K% Mode 4% A mode & L THELRITNIXR S\, E—
FeUT, JXRE - Mk - IRiE - 5280 - B COmENEE. IS0 MIEEBED s 5T —va v e LT
Gradation % cs DIEIZ LI > TCIT VA AT =NV EZEAT—ATr— Ve UTIHREFESINS. 1 FHOERT
cs BRELRWEEE, T7ANVMTFY—MELDI LA AT —VTHRIFEI NS, cs £ LT COLOR %248E L
EHEIE, BT —F ¥ —MIEDOHNT ATV TRESINS. 2HKHOEATEF v — bR cw BT &
VHEATHRETES. 3BHOEATREISIZIIT—rarv~A0EHO LR - TRZEBETELDT, FHED
D EIRFARRTES.

o ZDORFTIL, SaveAsGrayBmp() A Y/ N—[HHLIZERY, HUIHEITbNLW. £D72, INTENSITY
E— N Te—7URBEGVPERLEE UTRABRWI LIZER.

e 774V MTIE, Gradation 4%/ cs = GRAY DIAITIEZF v — MEL. cs = COLOR D& (T IR D A5 %
210 €27 2 VIEDF ¥ — FAREN 5.

e min %W max SIBHPHEEINTWVWSEEIE, nin EEATFZ L)L 0(R), max EEAEZ L)L 255(H) (27
5 &S ITEHT B,

e min, max BIEDHEE I NTWVWARWEAEDEHITE 3.1 2725,

o ATV DY VT VIR P, & Py ld BMP 7 7 A VICIRGE L LTHEIND.
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# 3.1 SaveAsBmp() B ET 74N DI TFTT—ay

Mode 411247 Fon i P e

(L)L 0~255 120t 2 i)
INTENSITY 0.0 ~ +1.0 TR ERBIZ AT —1) v
AMPLITUDE 0.0 ~ +1.0 IRIGE g Iz 2 r—1) v
PHASE —T ~ 4T
REAL —1.0 ~ +1.0
IMAGINARY —1.0 ~ +1.0

Example

WaveField wf (1024, 1024, 10e-6);
wf.SetGaussian (5e-3);
wf.SaveAsBmp ("Gaussianl.bmp", PHASE); /B FET LA RT—ILTRE
wf.SaveAsBmp ("Gaussian2.bmp", AMPLITUDE, COLOR, 0);
//RBAFENT—Fv— MELOHZT—RT—ILTRTF

void WinSaveAsGrayBmp(const char* fname, Mode mode, int depth = 8, double gamma = 2.2)

const

RYUfE 7L
OB U Y NUHEHEANEZES VA AT =V BMP 77 AL LTE—TF 5. 585 L SaveAsGrayBmp() A ¥
N EFEU.

void WinSaveAsBmp(const char* fname, Mode mode, Gradation cs = GRAY) const

void WinSaveAsBmp(const char* fname, Mode mode, Gradation cs, int cw) const
void WinSaveAsBmp(const char* fname, Mode mode, Gradation cs, int cw, double max, double

min = 0.0) const

RYUE 7L
OB v Y RUMENE BMP 77 AL LTk —7 35, 518X SaveAsBop () A VU AN—[EE L F L

void SaveAsRgbBmp(const char* fname, const WaveField& green, const WaveField& blue,

const Mode mode, double min = 0.0, double max = 0.0) const

RYE 72U

OBl NHRATVz I bEFRTL -V, green BT L —, blue 2F L —> & L, Mode §%#] mode @
E—RT774)V% fname D 32 ¥y b7 —BMP X771 Ve LTHEEL—TT . E—FELT,
SaveAsBmp () A Y N—[A5 & MRk, JEEREE - ALAH - R0 - S50 - B COMENARE. TS DR MIEA T
DLV UTREENS.
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o MNREATV I b (KT V=), green, bule DET 1+ =L ROV VTV VIR RBDZGHEITITI—L 5.

o NR{ATV o N (KT —V), green, bule D& 7 + —IV NOEKE, 47V v IHEEZOMDTXTD
NIA—RIZEREIND 728, Rie>TVWTHRL.

e min » %W d max 5IBAEE I NTWESHEIE, nin HEATA L~V 0, max EEA LA L~V 255 12785 K 51
2D,

e min, max FIBDESINTVRVWEADOEMIIE 3.1 LRKIZR 5.

o WRATY o bDY V7)) VI Py, & Py " BMP 7 7 A WVIZIREE E L THREI NS,

void WinSaveAsRgbBmp(const char* fname, const WaveField& green, const WaveField& blue,

const Mode mode, double min = 0.0, double max = 0.0) const

RYE 72U

OBl NRATVzINERTL—, green #fFT L —, blue 2F L — 2 L, Mode 5%# mode DE—
RT7 74 )V% fname D328y b AT —BMP ERT7 7 A L& LTV« v R VNN EZ 2 —73 5. 5
A7 BEBE 1L SaveAsRgbBmp () A Y N—HME AL TH 5.

void SaveAsSegBmp(const char* fname, Mode mode, int mx, int my, Gradation cs = GRAY)

const

RYIE 7L
OBl NRATVI bNET 7ANVE fname, £ A Y Mimxxmy, 77T — 3 ¥ Gradation SZEH cs D4
# BMP 77 1)L & UTHRAFES &, FEARMNZLBEREIE SaveAsBmp () A Y N—FHEFALUTH 5.

e /I35 —Yavkcs = COLOR X L7ZGEE N T —F v— MEEREI IRV,
o DEIBMP 7714 NMD7 7 A NVGIERIZDWTI SegWaveField 27 7 A®D SaveAsSegBmp () A > /N —EH D
Note % 28,

WaveField& LoadBmp(const char* fname, Mode mode, Complex backg = Comp(O, 0), double
gamma = 1.0, ColorMode cm = GRAY_SCALE)

RYME NEATVz2 bADZR

OB 774N % name ® BMP JER7 71 V20— K3 %, BMP 3ERIRIETIZE N2, WaveField + 7
V7 hMIua—R3T3LEDE— K% Mode ¥|ZERLD mode B THE LR ITNIEX 2 SR\, JIERE - AiF - IR
g - FEER - BB EANDEBMBTAEE. backg EA TV I b e Uo7z —BHUARWY 4 XOMiG%EHFHAAAT
B, ERICARZY VTV VT HOEFEBETH S, gamma 5 AR ERDO N > v E%EET . ColorMode
FI%H10D cm & U T GRAY_SCALE 248 E€9 2 &, BT —MHfkE 8y b7 LA AT — )VIRIZER L 7= | Thi
AL, ZFHLASAD RED, GREEN, BLUESF 248ET 5L ZD 8Ky M T —T L —VaGHARD.
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e WFL Rel 3.5 & D 5% gamma 2HEM X N7z, ZHLAETO WFL 2 AW/ 70 7 5 LI I V31 VBB E R
G0 5.

o GHEERLE TV IMIEI NG EGHAADEE L gamma & UT 2.2 23RET 5.

e BMP 7 7 1 VDX
2y b, 4N, 8EY MDA T—T—TNUNEHE, £/-24 Y b, 328y MO TN T —EifEGAAD
ZEMTES, 2720, FEMINTVDEE DIEFHAADIRN.

o U7 I
ZOBBOEAZIE, WHIN WaveField A 7Y 22 bOY > 7Y VIS8, H#AAL BMP 7 711D
E7VVBTERESHBA SN, T—XERS TG U THBNICIER /MihE b, #£->T, BMP 20— R$
L5727 bV A XL, H5HUDH BMP O Z LB E —HL TEL BEITEL, FEOY 1 XTI\,

o fRIGE
BMP 7 7 1 VO IZEH I NS, T74bb5, BMP 771 a— K% WaveField A 7Y =27 ¥ v 7
VYRR e — RRARTOEAEFEI N TV S,

o BMP HE&EDY 1 AH 2 DEFETIIRWEGE
ZOEBEPEIMTEDHR/ND 2DRFEY A AR DE3ICA TV NBEHBICERINS.

o YV T IVMENDE
BMP 774 VOEZ X)Ly FEUZIGLU T, % 3.2 O#iPH%Z WaveField 7 7Y 27 b D¥ > FIVEIZE
5.

o [EEDAFIEK
backg & cm Z MK L 72558, MMETEERAERO I VA AT — Ve UTiARD.

% 3.2 LoadBmp() B THARENDHEED Y 7 L IUED S T TIVENDE

|7 P 2 S P
8 0~ 255
4 0~ 16
2 0,1
Mode Y INVAEOHPE  fiEE
INTENSITY 0.0 ~+1.0 FEITRA. EHIZ O
AMPLITUDE 0.0 ~ +1.0 EIIZRA. EERIX O
PHASE -~ 4T #RiFIE 1 T
REAL —1.0 ~ +1.0 JEHBIX 0 T—E
IMAGINARY —1.0~ +1.0 FHBIE 0 T—RE
Example
WaveField wf, r, g, b;
wf.LoadBmp ("photo.bmp", INTENSITY); /1704 R —IVEHRICE# L TRE S L THRMAD
r.LoadBmp ("photo.bmp", INTENSITY, O, RED); /IRTL—VEBEE LTHPAL

g.LoadBmp ("photo.bmp", INTENSITY, O, GREEN); //8&7L—Vi#EEELTHHMAD
b.LoadBmp ("photo.bmp", INTENSITY, 0, BLUE); //ETL—VEBREE LTHRAAD
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void SaveAsCsv(const char* fname, Axis axis = X_AXIS, int ij = 0) const

RYME 7&U

OBl EBUEREDO i THELLacMAMELZZ yHARD 15OV T ) v IEE CSVEATF A& LT
T 7 ANV4E fname D7 7 A Ml —T T3, =T INT 7 A0VIE, EEE Excel THMAAATY 7 7{LHH
BETHD. Axis VIZEMD axis 1B —T T3 hAZBETE-DICHVONE. T7 4L NTIE x /57
oz j =02 —7aNn5. &b, FHORAOTFIZIE, F—RXEDEKEZRT T NI FIDBINE 5.

e E—TAINBDIE, V1Y RYHEBHENOATHS. 2hE2L—TLAEWESIZZOEBOREOE URTZ,
SetWindowMax () A v N—HH AT &,

Example SaveAsCsv() I— K% > 7))L

#include <wfl.h>
using namespace wfl;
void main(void)
{
Start ();
WaveField a(512, 512, 10e-6);
a.Clear ();
a.SetConstAmplitude (1.0); // IRWBEAEL.0ICERE
a.SetQuadraticPhase (200e-3); // EHPE#200mmD L Y XMBQRAELE) ZEBRTE
a.SaveAsCsv("Lensl.csv"); // xEAAIC]j=0D—FNDF—4% 5 RE
a.SaveAsCsv("Lens2.csv", Y_AXIS, a.J(0.0));
// yEAMICx=0.0(j=Nx/2) D =35 DF -9 %5 R%EF
}

void SaveAsWf(const char* fname) const '

RYE #L
BB NEATY s b OERRESACTNIINET 585 A =& (KK, YT YT FHDERNT b,
YTV TEBO RO EEZE Of) & 7 7 A V4 fname ® WF BT 7 1 L& U TIRET 5.

o WF & WaveField OREHER NI 7 7 1 VIR TH 5.
e WEFERIZHFWILW BERIZHART IV EZLL DRI A —RE2I{ETE S,
o YILFN—h WEFERPDEH WF HERLEDINLFEITAY I DN Z—Vaviidh b,

void WinSaveAsWf (const char* fname) const '

RYfE ML
OB U Y FUHEA%Z T 7 A IVF fname O WE JEAT7 7 1L & UL TREET 5.

WaveField& LoadWf (const char* fname) '

RUE WN{ATV o b~ DSIH
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B OB 7 7A)% fname D WE JER 7 7 A VAR R{A TV 27 MZEHEMAAD.

void SaveAsMpWf (const char* fname, unsigned short int ix) const '

RYUE ML
St BB 77 A 0V% fname DXL FN— K WEER 7 74 ILDA VTV 7 A ix ITREA TV 27 b2 IREFET 5.

o YILFN—h WF BERIE, HBONKEEZ 2D 774NV LTEEDTRETIRATH S, Kl 1 kA
VT ATERINS.

o WILFN=RMERATRME, ¥ 7Y v 7 BREDNW AT A -2 Sh TN 5.

o YILFNR=FIERDT7 71 IVIE, RFTEEIZE T CreateFileMpWf ) B ZHWT 7 7 1 VOIERK Z 1T 72
THIXR 572\, CreateFileMpWf ) BABITER I NTWARWT 7 1 VITRFET 5 Z L IETE R,

o YNFN=FERDT 7 A IITFET BIEEDEUL, GetSizeMpWt () BITIIFTE 5.

o YILFN—=IEADT 7 A IITFFET BHPED/NT A — &%, LoadParamMpWf () A U N—BTHARAD Z &
MTE5.

WaveField& LoadMpWf (const char* fname, unsigned short int ix, bool* exist = NULL)

RYUME XRA TV b~DBIF

# Bl 77 A 0V% fname DXV FN—h WF BT 7 A VDA VT v 7 X ix DRBENZEA 7Y 7 MTiiH
AL, bool MAHMDT U A exist ZIEL7ELE, ix DHIEN 7 7 1 VINIZIFLE U 7R WIRFIZ IXBIBUKR 7 %
xexist == false £7R->TW 5.

e xexist == false DI, WRA TV =27 bORNEIZEIL .

WaveField& LoadParamMpWf (const char* fname, unsigned short int ix, bool* exist = NULL) '

RYUE WNEA7Vxs b ADBIK

OB 77 A% fname DXLV FN—F WEERT7 7 A VDA VT v I A ix DHFEDNT A — R DA% NFRA
TV MIFRMARAD. bool BIZHODT KL R exist 2IE LGS, ix OXWEH T 7 A VAITHEEL 2 W
RFIZ IR T fexexist == false 7> T35,

o LR DO BRI FIKIEFLAL Z R,



94 $3® VIFLUA

void SaveAsSegWf(const char* fname, unsigned short int ii, unsigned short int jj) const '

RYME ML
i OBl 77 A% fname DHNE WF ERT7 7 A VDA Y F v 7 A (ii, jj) TNRA TV 27 b RET 5.

o ¥ WF JZX (Segmented WF FER) 1%, KELMPE 2 LT AV MIAEILTRIEFETZHRTH S, HEIETAET
%(0,0) 2925 2D VT v 7 ATHEHINS.

o NEIWF RATIX, WE, V>V VBB EDKE AT A—=RIIZL T AL N TH—TH 5.

o NEIWF JERD 7 7 1 Vix, ($1FT BH1IZE T CreateFileSeghf ) BHZHWT T 7 1 VDERKE 7D}
NIE7R 572\, CreateFileSegWf ) BAMITIER I N TWARWT 7 A VIR EFET 2 Z LIXTER W

o FEIWF HRD 7 7 1 WIZIFET 2 HIEDOIIL, GetSizeSeghit () MAITIETE 5.

o NEIWF ERXDT 7 A WIZHEFET BHIED/NT A — XL, LoadParamSeghWf () A U N—FATHAAL T LA
TE3.

o DL T AV M RFHETHBICINTA =B —TINb. ZDOHUBRDOE T A Y b DBEFRD /AT A —RB
ZNUURTDN T A =R ERIRDGHITT T —I1T405.

o LD NRIA—RF v /Tl HROATY 7 MOFRMEIZTF = v 7 Ihig.

void SaveParamSegWf (const char* fname) const '

RYUME WEATVzr bADEBIR
OB 77 A N4 fname DNEWEF X7 7 A VIZHEA TV 27 hDNATA—XE2EZIAD.

o TTIZ7 74 fname IZHESNTWVWANT A =X I LEEETIND.

o HIEDBEHRIRIEH KT — T I 7.

o DEIWF JEARD 7 71k, BRFET BR1ICET CreateFileSeghif ) FEHWT 7 7 1 VOMEK 2 TR
NIX72 572\, CreateFileSegWf ) BT I NTWARWT 7 A IWVIZRET 5 Z L IETE RN

WaveField& LoadSegWf(const char* fname, unsigned short int ii, unsigned short int jj,

bool* exist = NULL)

RUE XNRATV7 bADER

5t B8 77 A4 fname DNE WF ER 7 7 1 VDA ¥ F v 2 A (id, jj) DHEENEA 7TV £ 27 MziEsk
{f. bool @E;ﬁ@? ]\1/7\ exist %?Eibf:i%/ﬁ\, /f ‘/5‘—‘\7 ﬁx (ii, JJ) 0)%/5275}7 74}1/?3”:@@[/7:}:14\%
IZIXEEEGR T #8xexist == false &> T\W5.

e xexist == false DIGE, WHKA TV =27 bORNEIZEIL .
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WaveField& LoadParamSegWf (const char* fname, unsigned short int ii, unsigned short int

jj, boolx exist = NULL)

RYUME XRA TV b~DBIE

B B 77 A4 fname ONH WEBRT 7 A VDA ¥ F v 7 A (14, jj) DRBED/ST A =X DHENGEA T
Yz MTERAAD. bool MAKDT N R exist 2fELGE, 1T v 7R (14, jj) DHREN T 71V
PWIZAFTE U 72 WIRHIZ 1K BAEE T #a*exist == false &> T\ 5.

o VTV IR (id, ji) DRIEM T 7 A MHIZIELAVBATH T X — A hFEAabEnG.
o I DBEHIFIEEKIZFALE A,

void SaveAsLw(const charx fname, OptionHead* ohh = NULL) const

RYE 74U

OB ATV NET ANV fname DLW EXT7 v A e LT =79 5. LW BR& H#MED LW
WaveField T — X A Y N—=3ET SN B, ohh ZA T Y a vy KREERADRA VX TH Y, NULL TR
ohh BIBMNEZ 5NBIGEIR, A7V a v~y XaE LW 771 VAANEDIAL.

o IWHRIZHWTZ 7 A VEARTH DBEAHBODIZEINT WS, KiEE2HRTET 25461 WF EXRTHREFET
5 SaveAsWf () A Y N—FHEHWB AHRE.
o LW X & H#MED 7\ WaveField 7 — & XA v N— 3T oM 5.

void WinSaveAsLw(const char* fname, OptionHead* ohh = NULL) const

RYE %L
S OB U VRUMHEEANELW 7740 LTR—T9 5. B SaveAsLu() A U NN—HEEFEU.

WaveField& LoadLw(const char* fname, OptionHead* ohh = NULL)

RYME NEATVz2 bADZHR

OB LWERDO 7 714 fname D7 7 1 VAU — R§ 5. ohh &4 7Y a vy IREERADRA VR TH
D, NULL TZ\> ohh 51D 5-Z 51, »OHAAL LW R T 7 1V TV a v~y IDBFET 551
1Z, ohh THEINET RLRAIZA TV a v~y KEERPGHAAENS.

o IWRERIZHWT 7 A NVERNTH OB EHBD DRI NT WS, HKIE WF EXTRIEL, LoadWf() A v
N—=BE W TER AR AR,
o LW ER & H#tk D72\ WaveField 7— X X U N—Z13 0 B EI 5.
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e U—NINBT7AINDY Y FIVEHED 2 DRFETIIRWVIEE, TOT7AIVT — XD TE2H5/0D 2 DR
T A RIRBZEIIATI 7 VREHBNICEHRFINS.

e ohh THEEINS AT VMHEIBIZ, EBEA TV a vy ZE2HEAADZODHEBIHER I NT VWA RE I NIEID
BEENTIEF oy LRV, LERoT, ZOBEBMORCHE URIZIE, BOHUEITAE T Y a vy KiZ+457%
ATV BRERL R NIER S0,

void SaveAsText(const char* fname, int j = 0) const

RYME NEATVz2 bADBR
OB BEUEMED § THRELATOY VTV U IEET L -V TFF AN LTI 744 fname DT 7 1 LI
=795, E—TINZT 7 AL, EEE Excel THAAATY 7 7D AEETH 5.

o L—TXNBZDIX, U4 Y RUHEBHIENOATHS. &hkE2Lt—TLEWEGEEITZOBEBOIEOH LRI,
SetWindowMax () A Y N—FZREVTHT I &.
o [AN—=Ya v DHBMMEEDO-ODEB. FEIEPEROTHALRNI &,

void SaveAsPTF(const char* fname) const
void SaveAsDE(const char* fname) const
WaveField& LoadDE(const char* fname)

void SaveAsCA(const char* fname) const

WaveField& LoadCA(const char* fname)
void SaveAsHBI(...) const
WaveField& LoadHBI(...)

RYME NEATVz2 bADZBHR
OB wIhd, BN-YVarv e EREOH L7 7 A VERTE— R — T3 57200, BT EROTHA
LawnwZ e,

void SaveAsText(const char* fname, int j = 0) const

RYME NEATVz2 bADZBHR
OB BRERD j THRELAE—HMOY YT VIR TV -V TFARNE LT 714 fname D 7 7 A LI
=795, E—TINT 7 AVIE, B Excel THARAATY I 7D ARETH 5.

e E—TXNBZDIL, U4 v NUVHEEBHBENOATHS., k2 —TLEZ0WEGEEITZOBEEOIEOHE UTIZ,
SetWindowMax () A U N—HHAEEUHITZ &.
o [HN—=Va v D EHMMED-ODMEK. BIELTERDOTHHLZWI &,
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3.3.16 HRREOLIRICEEY B X v /N—FH

WaveField& ConvToPolarForm(void) '

RYE NREATVzI h~DOZH
OB HERRAOERBEMERICERT 5. ERIEKBHOEA%2 2.

WaveField& ConvToComplexForm(void) '

RYE HNEATVzI hADBH
OB WEROEEREERERRCERT 5. ERBEHOER %231,

WaveField& ConvToIntensity(void) '

RYE NRATVzI b~DOZR
BB ITARTOY Y TR OERBUEDMNED — 2 G LT, FMT—KX & UTHKRINT 5. 7B 0.0
ZHET 5.

o TDMBBUEEZMIAT 5 LIZTTEAR,

WaveField& ConvToLogIntensity(void) '

RYME HEA TV b AOBH

BB BUEHICRIBE S DB RS AT BIIM 7, F Y T IL KO BRI DR I RO AP £
LT, FEMT—R L UTHMNT S, EBIMICIX0.0 2HKMT 5. BB, CULTEBMLABDEZFEBT—2LL
THEHT 5.

o TOEFEHEEZMBIHT A2 LIFTERW.

WaveField& ConvToAbsolute(void) '

RYE NREATV I hADSH
BB TARTOY Y IV R OERBUEDOHMIEZ L T, FMT -2 UTHRNT 5. £72EICIE 0.0 ZH&H
5. ntDERBUEZEHT S L IFTERL.
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WaveField& ConvToConjugate(void) '

RYE NREATV I h~DSH
BB IARTOY Y TV OEREEE T ORI B TES M 5.

WaveField& Normalize(float max = 1.0) '

RUME HE47Vz2 hADOBR
OB ¥ L EOMEHEDBAMEA max 755 & 3 ICTRTOY Y Tk ERIET 3.

WaveField& NormalizeWin(float max = 1.0) .

RYE NEATV I hADSH
OB U v FUBEAOY Y TV S OMHED BRIEA max 82 £ D ITTRTOY v Iz ERET 5.

o ZDBIBTHIIRKRMIZY « > FUMIMNORKRETH 55, IEFLIZA TV =7 b2/ TITS.

3317 BB (BE) 7— ) IEBDIDHD X v/ —FEHK

WaveField& Fft(int s) '

RYE NRKATVzI h~DSH
BB ATV bR -V AT S, BARRIZE, ZoBBIZL D IROERITThNS.

M N
F(kAu,lAv) = Z Z f(mAz, nAy) exp [s 27 (k];; + Z)] (3.3)

ZZTARBEBOF M s 3 EXTOREEZRT -1 /23X +1 OBBMETHS. 72 AT Az & Ay 3£
OV YTV IRHETHY, Au s Av ZEBBEOY V) Vv IHETH S, Zh s ORI,

1

Au = e (3.4)
1

Av NAy

DY H D, ATV OV YT VI P, & Py $ARBEGEAZIC ERD Au & Av 12785, F7z,
M & N@ZEzhtEhe e y AAOY Y T) VI[N, & N, TH5H. fito>T, ZOREEDMHH & HH%
TRRDEBOIZY VT v I HRIET 5.

P, + (3.5)
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B, BEANZ SRR HERGY 7 — ) TAMA RD B7-011F, ZOBBEEME, &Y TNV EE S S5IT N, x N,
TR 2 BENRDH 5.

e ComplexForm 4|2 TR X N 2 IRAEH COMPLEX O 4 7Y = - M U 72354 (& SPECTRUM, SPECTRUM (Z3H
U735 1% COMPLEX 224k 5.

o 7Vl FOREDF = v 71Z1F IsComplexAmplitude () A > /N—[%® IsSpectrum() A >/ N—[%%
w3,

o EIED FFT WHE, HRDNSy r—Y 747700 7Y =Y = A& —F TR I N, EOLFEED
H%5. FIHTS FFT )L—F > OBRPIEWINFIZ X, SetFftLib() P GetFftLib() B AW 5.

Example
WaveField wf;
wf.LoadWf ("sample.wf")
wf.SaveAsBmpP ("sample.bmp", PHASE); //BiIBE T LA AT —ILTRE
wi . Fft(-1); /BT =) TE#RT B
wf.SaveAsBmp ("sampleS.bmp", PHASE); /1 ARG NLOGIE % RTF
wi . Fft (1); /17— TE#]T D
wi /= wf.GetNQ); //BRERICRLAYBNT — ) TEH
wf.SaveAsBmp ("samplel.bmp", PHASE); / /B EBURE

WaveField& FakeFft () '

RUME WA TVz2 bADBHE
BB ATV N EEERT ) TAMUESA L UMRE Z08T A — RIS B, ERICHER T —
) TS 2D TIRARVOT, FETRMEETIZEL.

o V) IAWTHH T —) TEMTHMERIZFAL TH DO THHEIZR .

o T VIR (3.5) Tt TAKEI NS,

e ComplexForm 5|2 TFK X N 5 IRAEAH COMPLEX D4 7Y = 7 M L 72%54 1% SPECTRUM, SPECTRUM (Z3#
U754 1% COMPLEX 121k 5.

o A7Vl MOREDF = v 71Z1F IsComplexAmplitude () A > /N—[E® IsSpectrum() A >/ N—[%%
w3,

WaveField& ScaledFft(double ax, double ay) '

RUME HEATV s b ~OBH
B B Scaled FFT IC& D ATV b&MET — ) TAWT 5 [3]. BAMIZIE, ZOBKIC XD ROLHIYT
NG,

M N
F(kAu,lAv) = Z Zf(mAx, nAy) exp [i27r <I?\2nax + anayﬂ (3.6)

m n

AREBTIEFILO) AV AN—HHERRY, 18 ax & ay MEROEHRTL V. A0V 7Y v kG



100 $3® VIFLUA

Az, Ay EEHZLOY VT ) VIR Au, Av ORIZIE,

ax
Au = .
U= s (3.7
ay
A =
Y NAy

DHFEA DB, A7V 22 DYy T ) VIR P, & P, R ABBGEARIC ERD Au & Avicib, M &
NEzhzho AL y FAOYY 7Y Y 788N, £ N, Thb. (>T, T OBMOMMH & HmE%kTE
WD E B IY Y T v BRI T 2.

ax

BN, (3.8)
ay

}L]V?

P, +

P+

eax=ay=—1Fkldax=ay=1&ULGa, @HEDFt(O) A N—FEHERE—DRHRIZLRS.

o YU TV VIEMEDL DIFEBATHTEA LI,

o ZOMBDEINTIE, YA X4AN,N, D FFT A3 EHNSNT WS,

PERIIZ 1L, FEt () AV N—BEEIFCH LU TOEEZ L TW5. LA ->T, FHTS FFT L—F v O#ERP
PEHRINGZIE, SetFftLib() BAKI® GetFftLib () B2 AW 5.

ComplexForm #ZHI TR & 15 IKEAY COMPLEX DA 7' ¥ = 7 MM L 72454 1< SPECTRUM, SPECTRUM IZ#

H U 7-85% 13 COMPLEX 122169 5.
o A7Vl MOREDF = v Z71Z1F IsComplexAmplitude () A > /N—[E® IsSpectrum() A >/ \N—[%%

AW,

3.3.18 FROEITEIRETEICE T % X v /N —B

WaveField& AsmProp(double d) '

RUME #4847V s b ~DBH
BB EHEAABE IR A< R OVEE [2] 12k D, BEREd [m] 726 R G (19197) 5. Fresnel
SERLO & S A EHEEE 4 1T 3 HRIE VA, OB IREAAA TS 5728, B 10cm LA LIEHT %

LT VT YU THERELBHAENE .

o &V BRI R B E 2L 61 I OBBOFUH URTC Enbed ) A ¥ N—BHTY > 7Y v 7% 4
GHEEE L TR L4212 Extract O A Y AN—[BERAWS D (Y FLa—F&K), Zhds—§ELTITS
ExactAsmProp() A ' N—B#Z AW 5.

e ExactAsmProp() A Y N—[FIBULEMEREBAEREZ 5220, —AZOREBOAVRHEENEETH D, HELA
EVERELN1/4 VWS FENDH 5.

o ZOHBEETIHEMEDOY > 7YV v JTEIRITEMET & 2 UV,

Example &# - 3280 NEDGRENL \OVEIR

wf.LoadWf ("sample.wf");

WaveField wf;
wf.AsmProp (10e-3); //BRARY MUVEICK ZEITETE
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wf.Normalize ();
wf.SaveAsWf ("samplel.wf"); //IEHRELTRE

Example [EE7 354

WaveField wf;
wf.LoadWf ("sample.wf");

wf.Embed (1) ; // 4 =35k
wf.AsmProp (10e-3); //BARY MVEICK ZOREE
wf.Extract (1) /745301 HEN

wf.Normalize ();

wf.SaveAsWf ("samplel.wf"); //ERIL TRE

WaveField& AsmPropFs(double d) '

RYME NEATVz7 bADZR

OB HWEBEIBRARRY MVIE 2k, 7TV ITEEIIHEZ ATV =T b (ART MVIREE) 2 d [m] 72
B (BH7) 35, Lo TAT VoI MIARSZ ML TRIFNIE RS0, 7=V TEFTEMO LI %
BIRGEIIE Z OBBAMERITH 5. Fresnel LBl & 5 ZRZHEEEEE d (2B B Hl#IE V28, £ 10cm M B4R
Wdrex )TV TEERELBGEDVL .

e AsmProp() A Y N—BIEE IR, XU IEMRREFERIBELRLE X FFT OFOH UETIZ Enbed() A > /3 —
FEcY v 7Y v I ER IR L T FFT OIC Extract O A Y N—BE AW 5.
o ZORRIETIHEMBEDOY v TV v IR I ERE & 2L R,

Example

WaveField wf;

wf.LoadWf ("sample.wf");

wf . Fft (-1); //7—=VIARY MUICERT B
wf.AsmPropFs (10e-3); J/BARY NLEIC & BEREE
wi . Fft (1); /I ERIRBICRT
wf.Normalize ();

wf.SaveAsWf ("samplel.wf"); //ERELTRE

WaveField& ExactAsmProp(double d) '

RYUE WNE{ATV o b ~DBIR

OB BHEEBEAAAEAWZEEBEIRA RS MVIE [2] 12X 0, B d [m] 7208 E G (F18T) 3 5. Fresnel
LD & 5 AR REREE 4 (2B A HIRIE . 7z AsmProp() A U N—EEE B, Z OBBTIRERE A
AARB IR ORI TV T Y FREIRE TR,

o ZDOBBUE AsmProp() A VN —FBABUZ R TIEMREWAE R 2 5 2 20, HEPIC—RNIZBER AT YRR
BARETHY, TONFHELEVCEESEH D, T 7%FETIX AsmProp() A VY N—FHTH+ATHEZ LD
2\,

o ZOFIRETIHEMBE DY V7)) v U bR IIRiET & 26 L R0,

Example
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WaveField wf;

wf.LoadWf ("sample.wf");

wf.EactAsmProp (10e-3); //EBBAZANRY MUEICK 2EITEE
wf.Normalize ();

wf.SaveAsWf ("samplel.wf"); //ERIELTRE

WaveField& ShiftedAsmProp(const WaveField& source, int prec = 1)

RYUE NE{ATV 7 b ~DBIH
% Bl source A7V MEKERM prec DY T TV RMARY MVE [4] TEM LU FHERESROAF 7Y
7 MZRAT 5.

o ZOMKMTIR=2DAT V2 MDFEHD IO — V7 z, y MENTNTWTHENEDAR.

o EHEIEHEIL source A 7V P EHRA TV bR —HIVFEFRD T T =N 2 AD 2D S HEIIZFHE X
na.

o YTV VI P, Py, 2V VT Y IBUIFE - TRIFIIER S R0

o ZDREIE, ShiftedFresnelProp() A VU N—FH & RRD, EFHOEBEFHETHELWEREZBLZ 0
TE5. TOYH, »A2REH#DOEWEMHTIE shiftedFresnelProp() A ¥/ N—[AED A D FHHEREE D E W
ZENLW.

o EEE prec (FH 1 THB. 1 A LOMEREL-5E, FHEMEXA LT 55, 2D prec ®FOY VTV
VIR EATS DT, AEVIHEBRPEIUSFEEME N T 5.

Example

WaveField a, b;
a.LoadWf ("input.wf");

b.CopyParam(a);

a.SetOrigin(Vector (0, 0, 0)); //a®DR&KE TS 0O—NILEEZ 0, 0, 0)
b.SetOrigin(Vector (10e-3, 10e-3, 50e-3)); //bDE KR FE 4/ 0 — N JL EZ (10, 10, 50) [mm]
b.ShiftedAsmProp(a); //a%ZbDMBICGEHLAEREZDICANS.
b.SaveAsWf ("result.wf");

WaveField& ShiftedAsmPropAdd(const WaveField& source, int prec = 1)

RYE N{EA TV I bADSE
. Bl source A 7Yz b EIEERM prec DV T TV FAARY MV [1] TEMBLZFRESROA TV
7 MZINET 5.

o Ml ShiftedAsmProp() A >/ N—FIHSM.
o YUV VI P, P, &YV T Y IBUIFE - TRIFIER S 2.
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WaveField& ShiftedAsmPropEx(const WaveField& source) '

RYE NEATVz7 b~DZH
H OB source ATV Z hEVTTY RMAAY MLEHEKIC K DAL 2R RAENROA TV 2 MITRAT
5. YTy SRR,

o ZOBTIE ShiftedAsmProp() A Y/ /N =L IZRA D, EZHICD source 7 7Y = 2 b LA DN LA
TV NREZ YTV U TETE S0

WaveField& ShiftedAsmPropAddEx(const WaveField& source) '

RYME XA TV b~DOZH
% Bl source A7V hEYVTTY RMARY MV [ IZX 0V EM U ERERKOA TV =7 MBS
5. YT IR,

o ZOBIMTIX ShiftedAsmPropAdd() A ¥ N—HIM L XEL D, EMITO source A 7Y x 2 b LZHIE DK
RATI 27 NIRRTV T) U TE L.

WaveField& FresnelProp(double d) '

RYE NEATV I h~DOSH
#t Bl Fresnel iZfUZ &0, Mk d [m] 72162 Bk (B147) 5. (EMREREE d 1213 Fresnel SEEAD Gl D 5.
Tz, BREOY 2T IR IERETIC IR TRE 725,

WaveField& FourierProp(double f) '

RYE NREATV I hADSR
OB AEAEEEE L (m]) OV VY XEAWEZ2f £y b7y kB 7 =) TEIPTC & DRI EER (FHT) T4, BT
BV 7Y v IR ESTHT & 35 5.

WaveField& BackFourierProp(double f) '

RYE NEATV =7 hADOSH
OB MBS L m] OV Y XEAWE2f £y Ty STk BT =) TR & DG E &SR (HET) T
5. [E#EOY T v IR & 13RS,
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WaveField& ShiftedFresnelProp(const WaveField& source)

WaveField& ShiftedFresnelProp(const WaveField& source, const ShiftedFresnelPropDescriptor&

sfpd)
WaveField& ShiftedFresnelProp(const Vector& origin, double px, double py)
WaveField& ShiftedFresnelProp(const Vector& origin, double px, double py, const

ShiftedFresnelPropDescriptor& sfpd)

RYE NREATV I h~DOSH

OB B1eE 20Tl source A7V b2V T Ty K7 LR VERIERE 0] 12 & 0B L 726551 % x5t
3 L4
OHARTRENRA TV FZ2DHDEAE origin, V> 7V V@ px, py WML 72FERIZE(LIE S
(in-place ). 22 2 4 DR Tk ShiftedFresnelPropDescriptor BT A7V 7' X sfpd & H\\ 7= HaiGt

ROFA TV 27 MZRAT S, ZDY4H source A7V 27 b ONRIFZA L2\ (out-place #l).

BUZ &0 @bzl 5.

o ZOBEBTIHER I L EMEDFEMD IO =NV o, y MERTNTVWTELEbRV. TN THhO P,

Py BRI 5> THTH L.

e out-place T TOEMIFHEEIL source ATV 7 P HRA TV VORI —HINVFEFD T T =N 2 ED
2o HEIZER I NS, in-place BT ORMEEH I AT ORGSR A 7Y 2 7 PO AL origin 75

ns.

o ZOMBTIHEMT L EMAEDY T ) Vv IIBIFE L BTN R SR, YU T VIR EEZ WAL

ShiftedFresnelPropEx() A Y N—[#&H 5\ i ShiftedFresnelAdd() A VY N—FHZEH W 5.

Example out-place %

AR E

WaveField a, b;
a.LoadWf ("input.wf");

a.SetOrigin(Vector (0, 0, 0)); //aDBEEE T O—NILERZ (0, 0, 0)
b.SetOrigin(Vector (10e-3, 10e-3, 100e-3); //bD R & IE 4 O — /N JL EZE (10, 10, 100) [mm]
b.ShiftedFresnelProp(a); //aZbDMNEBICGEHMLAFERZDbICANS.
b.SaveAsWf ("result.wf");

Example out-place Bl TTF A2 ) 7 X % FH

WaveField a;
a.LoadWf ("input.wf");
a.SetOrigin(Vector (0, 0, 0)); //aDR&AE T O— N ) EZ O, 0, 0)

double d = 100e-3, px = b5e-6, py = 3e-6;

SetDefault (a.GetNx (), a.GetNy(), px, py, a.GetWavelength());
WaveField b, c, d;

b.SetOrigin(Vector (10e-3, 0, d));

c.SetOrigin(Vector (-10e-3, 0, d));

d.SetOrigin(Vector (0, 10e-3, d));

// AT TIRElETE. EEY 2 ERLHEEZ TRV TERIHR TRRL
ShiftedFresnelDescriptor sfpd(d, px, py, a);//TARVY TIHE

b.ShifteFresnelProp(a, sfpd); // a%bllic#%
c.ShifteFresnelProp(a, sfpd); //a%clitiri®
d.ShifteFresnelProp(a, sfpd); //a%dlil & #%

b.SaveAsWf ("result-b.wf");
.SaveAsWf ("result-c.wf");
d.SaveAsWf ("result-d.wf");

o

Example in-place T

WaveField aj;
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a.LoadWf ("input.wf");

.SetOrigin(Vector (0, 0, 0)); //a®R&EE S O—NILEEZ 0, 0, 0)

a.ShiftedFresnelProp(Vector (10e-3, 10e-3, 100e-3, a.GetPx()/2, a.GetPx());
//aZDEDEEHRT D

»

a.SaveAsWf ("result.wf");

WaveField& ShiftedFresnelPropAdd(const WaveField& source, const

ShiftedFresnelPropDescriptor& sfpd)

RUE NEFTVz7 bADREE
OBl source A7V NEVIZFY RTUXNVBEFIRIZEVERLZ, TOREENROLF TV o Ml
HT 5.

WaveField& ShiftedFresnelPropEx(const WaveField& source) '

RUE NEFTVz7 bADZREE
OBl source ATV bEYTITFY R URNBEIHEIEIZIVERLUZER2ZEROAL TV 27 MZRAT
AV IN/E - Gk

o Z DM TIE ShiftedFresnelProp() A Y N—FI & IZRAR D, EHILD source A 7Y = 7 b L&D
RATV I MIRB STV TV ITHTH L.

WaveField& ShiftedFresnelPropAddEx(const WaveField& source) '

RYE NEA TV hADBH
% Bl source ATV NEVTITY RTZURNVMEHEIREIZEIVERLZ, TOREEREZOL TV s Mz
B3, Yo7 v Ba R

o ZOEMMDE 1 DR TIX, ShiftedFresnelPropAdd() AV N—EH & IERAD, EMITD source A 7YV
7 N EAEEDONGEA TV 27 NIRRT T VT L.

WaveField& Rotate(const WaveField& source, RMatrix& crmat, SFrequency* c = NULL,
Interpol ip = CUBIC8, bool Jacobian = false)

RYUE NEATVI h~DHHR

5 B source A7V bEMBEREML, WRA TV MR AT S. RMatrix B0 crmat A3 EEFE[R[HE O [H]
B EG 25, v ) TREEPERICRS &5, RIEREHEIIEHETORED F v ) VESKSAHLD bk
PNTWVWD., D BRWAZF %Y ) 7E5H0 O EERIE, SFrequency DK > & ¢ 73 NULL TRWEEIZ*c
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WCREI NS, FERZHTHW SHE L Interpol 4I1%H ip THRETS. £7-, Jacobian = true O
BlEVYae T vERWZEEEETS.

o EEZHOIEHIZ DN TSR [6, 7] & 2.

WaveField& RotateFs(const WaveField& source, RMatrix& crmat, SFrequency* c = NULL,

Interpol ip = CUBIC8, bool Jacobian = false)

RYE NR{EA TV b~DOSR

$t BB source A7V hET— U TEMTHEEAS 6, 7] L, WRERA TV 7 MIRATS. source &7
VI heHBEATV 7 MIwThb 7 —) BRI NIER SR, RMatrix B0 crmat A3[EIFERTT S
A5, MERZHRIEF v U T HEEPEDIZRE I SICARZ PURY 7 FLTED, 2OV 7 FEIRR
SFrequency BLD KA > & ¢ 23 NULL TRWGE ITxc IZHREIND. [FIEEHTH W A4l A% Interpol
§I#7 ip THRET 5. F£7z, Jacobian = true DHEWEY AT VAR AW BENEEZITS.

Example

RMatrix rm = CRMatrixY (15%Deg); J/EZEE yB OB Y ICI5ERBET 3175
WaveField a, b;
a.LoadWf ("input.wf");

a.Fft(-1); //a%k 77— 1) TE#H

b.FakeFft (); //bEREFT7—) TEEBICHT
b.RotateFs(a, rm); //aZzOELEHRLTLICANS
b.Fft (1); //bEHT - TEHR

b/=b.GetN();
b.SaveAsWf ("result.wf");

3.3.19 EAEMQNRK - 8 - OZENT % X V/\—FEK

WaveField& SetGaussian(double w, double n = 2.0, double a = 1.0)

RYUME WNEATVz7 b ADBREZET.
OB LbrOY U AMNOMBIZHEZEART YA —LEERT HE. Mo TRMHIZERD 0 TH 5. w [m] X
1/e ©— L85, n 3k, a 3 oioRETH S, ZnoOBFRIERATREINS.

fla,y) =a exp [ <V“y> ]

w

BE, n=20EEMWEHEOHAT IV T UTHB. n>2DGEIBAFEOH T 7 VEETIERWS, ZhiE
A—N—Ho 7V IRENE I H 5.

WaveField& SetEllipticGaussian(double rx, double ry, double n = 2.0, double a = 1.0)

RYME HEATVs P AOBEERET.
BB br5CUANOMBIHBENAY A —AEERT BB fo THAIRERD 0 TH 5. rx ]
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Cry m BENETN 2 AL y HREID 1/e € — L%, nldRE, a i FF0BOIRETH L. s ORI

(@)

BB, n=2 DEEVPBHEOEKRTISTVTHS.

f(z,y) = a exp

WaveField& SetSeparableGaussian(double wx, double wy, double nx = 2.0, double ny = 2.0,
double a = 1.0)

RYE HNREATVzI b~DBEERT.
0 BA JEMIREIER D BB T Y AR R A B wx [m] & wy m] BRENEN 2 AR E y HED 1/e
E—LFE, nx & ny BENETNOAHDORK, a THLHBORIETHS. Zho DFARIFIRATRINS.

. B 1 nx . i Ily
f(xay) =a exp { (WX) (wy) }
%H, n=2DHEN RN ATTAEBTHD, n>2DHBEFA—SA=HT AEK LTINS,

WaveField& SetRect(double wx, double wy, double a = 1.0); '

RUE WEATVS PAOBHERET.
BB MM R AR AR BIO O R ERER ORI RE L, @ SO ux [m], y HEOEA wy [m]
b5, BNHOEERIEOERIE o, BHIZ0 L55. HBETHMEERERL S 0 L2 5.

WaveField& AddSphericalWave(Point p, Phase phs, double a, WindowFunc w)
WaveField& AddSphericalWave(Point p, Phase phs, double a)
WaveField& AddSphericalWave(Point p)

RUME XRA TV NADBRERT.

St BA RORIED S OBREW A &K T BB, Point MO T —F)VEE p IZALE T B HRIE a D sUEIRD S O BRE B
EHEL, IKA TV MEM (BER) 75, 202 %, REFEOVIMIAAIH% Phase 10D phs TIREL, %
72T ) T ABERM <728, WindowFunc #IZH D w THRET 2 BEKEMH L CHEHFZHIET 2. $1
DR TIE, ZNoDRTEIRIMIZIEET 5. 2 ORATIRIAMBIIEREK L 25, B3 ORATIEZN
ZhnZ, WIANIEAS 0 7R 5.
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WaveField& AddSphericalWaveSqr (const SphericalWaveDescriptor& swd,

double x, double y, double z, double a = 1.0, double InitPhase = O,
WindowFunc w = RECTANGLE)

RYE NRKATVzI b~DBEERT.

FOBA RURIED S OBREW & mE I R T B %K. SphericalWaveDescriptor 7 7 ADT A A2 ) 7 X sud %
HAWT, FEREEE (x,y,2) IZAE S 2 HRIE a THIIAIAEAY InitPhase(= 0 ~ 27) D ROGIEA & DERE K % 5154
U, A 7Yz MEN (BE) T5. ZOBEKTREABRKORSHEAWT, BEFHEE2EIRS5. 20
&, TAVTAFERN 72, WindowFunc 42 H w THET 2 ARBAKZMH L CTHE®MEZHIEST 5 (H
N— =3 T, RECTANGLE B4t ZEBEBULA ).

e InitPhase ¥ 0 BAE 27 AR DEPFH TE 22 X 57420, A D InitPhase (28 U CIXERIZEIEL 2.
o ZOMKENOHTHIZ, &, SphericalWaveDescriptor 7 7 ADT « A2 ) 7 X sud ZEKRLTEL &
DB,

Example

WaveField wf (512, 512);

[/ TR THER
SphericalWaveDescriptor sfd(wf.GetWavelength(), wf.GetPx(), wf.GetPy();

wf.Celar ();
wf.AddSphericalWaveRF (sfd, 0.1e-3, -0.1e-3, -1le-3); // HREIKR % B
wf.AddSphericalWaveRF(sfd, -0.le-3, 0.le-3, -le-3); // RE R % B M

WaveField& SetRandomPhase(int m = 1)

RYME XR{A TV b~ DB
OB ELBUAHOGE A BRET S, IRIFIX 112825, m = 1DEE, Ak UX VA AKX (Mersenne twister)
TUTY ZLEHCTHEEZRET S, T UNOGEE, CT VXA LD rand() BBEHW2.

o LMY AL —XDY—RNEHRET H7-H121%, wfl:SetRandomSeed() B %Z AW 5.

WaveField& ModRandomPhase(int m = 1)

RYE NREATV I b~DSH

OB ATV bOMMHEILBILT S, ZOBETIE SetRandamPhase () A Y N—[l% e Bz b, IRIGIXHE
22 Y, BEGEAORFENERINTWS, AR MVERITHEHALZEAT I —2hd. n= 1D &, A
Ny R - WA AKX (Mersenne twister) 7V TV AL 2 HAWTHEEZRET S, ThDHNOGEE, CITU &R
1 LD rand () B ZE AN 5.

o BT AL —XDY—RNEHRET H7-HI121%, wfl:SetRandomSeed() A% H 5.
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WaveField& SetQuadraticPhase(double f) '

RYE NREATV I h~DSH
OB MEASEERME L DL VXL UCHERET B 2 IRDNHHD A 2RET 5. RIEDAIZL(L L.

WaveField& MultiplyQuadraticPhase(double f) '

RYE NRATVzI h~DOSH
OB MERUEREE L DL XL UTHERET B 2 IRDNHD M2 TR T 5. RIEDMAIZLI L.

WaveField& MultiplyPlaneWave(double CosA, double CosB, Phase phs = 0.0)
WaveField& MultiplyPlaneWave(Vector dir, Phase phs = 0.0)

WaveField& MultiplyPlaneWave(SFrequency f, Phase phs = 0.0)

RYUME XRA TV FADBH

OB 1 ORATIE, ARREL z 82X LT CosA Ty fillizxf LT CosB, #MIHIAIAHA phs O FHEHFE
INs. B2ORATIE, AAART PVA dir THIMAIHHS phs DFHEHIEPRRE I NS, 8 3 DT,
SFrequency T DZE[] I EAY £ THIHARIAEAY phs O FHIEARE I NS,

e F2DIRIZBIFBHHART ML dir ik, TOHBEODANEHEIZAVWS N, EIXIFEHINS.

o ARBIBDFME P IE I B — NV ETOMIAMAED phs T 1 — VL ZERHIZ TEIEI N2 SEEETH Y, R
AT R — NIV EAUNDMEIZEE L TWAIEEBMHEBERIIES Z & EE IS, LirL,
WEATY 27 FIPMENTWBIEEIZE LU WHERRENE S N,

WaveField& SetPlaneWave(double CosA, double CosB, Phase phs = 0.0)

WaveField& SetPlaneWave(Vector dir, Phase phs = 0.0)

WaveField& SetPlaneWave(SFrequency f, Phase phs = 0.0)

RYME NEATVz2 bADZR

OB 1 oBATIE, AMRED v @i LT CosA Ty iz Xt U T CosB, #IHAMIAHAY phs O FHH % 3%
ET D, B2ORANTIE, HEANZ FVD dir THIMIALAEA phs OFHKEZHET 5. # 3 DIEATIE,
SFrequency B D22 B EDS £ THIHINIHEDS phs DM ZZET 5.

o ZOMBEEMT B LHTONMIITHER L, IRIEL 1 OVHE CTES#HD 5.
o FH2DEARZBIT B HMARY ML dir 1, TOHADANFEIZHAVSH, EXFMEHEEINS.
o AR DFm LI v —IVE S TOYIIMAAD phs T/ u — OVZE A THEE I N /z) SEHETH D, HE
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ATV N3O = NVFEEPUHNDALEIZEE L TV 258 AMHBMRAIES 22 <{iHEEINnE. LirL,
HWEF TV 27 b IMENTWBHEIZIE L WEHRRRDE S e,

3320 RE-WMRAEEEHAUNT 70D A v /N—FEE

A EVANIAOL T

double GetSquareSum(void) const '

RUME V7Y 7m0 XD 2 ) DR,
BB U RUBBAOY Y 7Y VS RN (D 2 T) ORAIE TS,

double GetSquareSumWhole(void) const '

RYUME 7)) 07 ADNRE (HdED 2 3) ORI
BB U v FUBEICBRARLS, KTV y T v AONREE (HHED 2 F) ORI ZFET 5.

double GetSquareAverage(void) const '

RUE Y7 v 7 moXRE (M ED 2 ) OMHIDF.
BB U Y FUSEANOY YT VT R ONERE (N ED 2 F) ORI OFEEEZFIET 5.

double GetAbsoluteSum(void) const
double GetAmplitudeSum(void) const

RYME ¥ 7Y V7 SOmIEIE (HRHE) ORA
BB U0 ROMEENOY Y T L ORI (HEHE) OREIE T 5,

double GetAbsoluteAverage(void) const
double GetAmplitudeAverage(void) const

RYUE Y7V v mofiEE (xdfE) o7y,
OB U« Y FUSEEAOY YT v R ORIEM (FEE) O E RS 5.
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double GetAbsoluteMax(void) const
double GetAmplitudeMax(void) const

RYMB ¥ 7)) v SOTRIEE (HOHE) O BALE.
BB vy RORHAOY Y T VS ORI (HOHE) ORI Z R 3.

double GetAmplitudeMaxWhole(void) const '

RUME Yo7 v S ORIEME (FixdiE) ok,
OB U v N USEEICERARK, RTOY VT v TR ORIEME (HxHE) DKz RkD B.

double GetAmplitudeVariance(void) const '

RYME V> 7)) v I RolkiEfE (fEaHE) o5 .
OB U v RSO Y T v TR ORIEM (M E) OoEEE kD B.

ComplexDouble GetScaleFactor(const WaveField& signal) const '

RYME A7r—LV7720%—
OB signal ATV MINTEIRNRA TV VDRI =V T 70X —%3HT5. ATr—NTI77x=¢C
&, AREBf(v,y) &V T FIVBE fog(x,y) LT,

Z |f(xmyyn) _afsig($m>yn)‘2

(m,n)ewW

ER/NZTAHEDIBEHE K aTHY,
> F @ yn) Fhig (T )

(m,n)ew

Z |fsig(xm7yn)‘2

(m,n)eW
TEHING. 2T, WiV« Y FUHEETHS. [oT, GHEEINEA TV 2 M signal A7V =7
FDY 4 v RSB U Tirbhd, WEDY 4 ¥ N3 A AR ZGEICIE, WEDY « > RSOk
THZ—HIE, signal A7V =7 bDOU 1 ¥ R A ATEREMTbNS (X 3.4 21R).

o =

double GetSnr(const WaveField& signal, const ComplexDouble& scaleFactor) const '

RY{E S/N It

B B signal A7V 7 MIMNT B S/NIEE, A7 —)I 772 X— scaleFactor Z W TEIHET 5. FHHIEx
RKATY 2O Me signal A7V bDOY 1 ¥ FUMEEBIZN L TITbed, WEDY « ¥ R A XHHR 5
LI, mEDY « v RSO ETAEZ —HIE, signal A7V =22 bV 1 v R UH A XTEHENTD
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N5 (X 3.4).

o AT =)V 7 7 IR —DFFEIZIX GetScaleFactor () AV NN—F%2HW\W5.

REFTVIH YUFNATOTIE
DAVE R AR5
RO\ THEIND

3.4 GetSnr() ™7 v R aHE

double GetEnergyRatioInWindow(void) const '

RYUE ZAxLF—0HE (&K 1.0)
OB ATV MORKRDIRINF—IIHTE Y 0 v RVEBNT AL D REFHE L TRT.

WaveField& CreateRealHistogram(int level = 512) const '

RYE 1ot WaveField # 7Y 2 b

OBl ATV MOEEY LV TNVEDO A NS T A% level BRBETEHE L, ThE2MML 7~ 1 IRot WaveField
A7V bEAEKUTREY. ZoBBIE, 2 EREZHFH ST 7T LMEBRIZE T 2BIEORE Z XET 5720
DEBTH 5.

e LANT T LAZRERTZGIC oA T V7 MEIZTDFE E2/ET, 1R WaveField A 7Y = 7 b B3E#
RS 5.
o L7z 1 ¥Ryt WaveField A 7Y =27 b® Px 121 level fHO WM HREINS.

Example

WaveField wf (512, 512); /] ERNTSLEROREERDZ ATV I b
wf.SetSphericalWave (0, 0, 10e-3); /! RHABROHBEEZ v b
WaveField hist; /] ERNT S LERMTDZE T U b
hist = wf.CreateRealHistogram(); /I ERNT S LDER
float max = hist.Real(0,0); // LT, EXRNTSLODEREEZRDZIL—T
int i;
for (i = 0; i < hist.Nx(); i++)

if (max > hist.Real(i, 0))

max = hist.Real(i, 0);
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double GetOverlapFactor(const WaveField& sig) const '

RUME SREDHDA—N—F v TR
OB ATV e sigA TVl POREKEMKL T, HMENMOELY OREELRTA—N—F v TR
BEFHETE. ZORBA1DOL X, RRESFIITEICFA—-TH 5.

3321 HVTIEEEFILT B-OD AV /N—FEAH

WaveField& HardClipPhase(int level) '

RUE NEA TV bADSRE
S BA BAMIBEMERRIC X b, fiMHZE level BBPSIZEFT S, Tk E, MHEEBREEVLIMEZILOSNG. *
7z, —m SEWRFRMERE T iz s B,

WaveField& HardClipAmplitude(int level) '

RUME N{AT7V=z2 bADS
FtBA HBIBIMEIRIC LD, RIEZ level BFEICR LT 5. RIEXRELVL VIO ONG. &b, kX
0~ 1.0 DHFEANIZHZEDE LTERTATS. LA->T, 1.0 LEOIREIZST 1.0 1D 5N 5.

WaveField& PartialClipPhase(int level, double epsilon) '

RYE NEXTVzI hADHH

OB BMIRTLIRIZ XD, AMZRIROBIC level BRFFICE LT S, T &, AMIRERBIEW L RIVEIZ
WDo6ND. £z, —m ITEWNHEIE 7 IZHd 5D, epsilon 1EE 3.5 IR & S ICERENET(LIEDOET
ftREEZERT e TH5S.

o c =05 NEELETILTHS.

WaveField& PartialClipAmplitude(int level, double epsilon) '

BRYUE WNEA7Vxs b ADBIH

OB BRI XD, IRIEZBOMIC level BERICE LT 5. MRIFIZHET VWL RILIZHOSNS.
7E, IRIEX0~1.0 DHFANIZHZ2EDL LTERTIT S, Ld->T, 1.0 M EORIEIXST 1.0 LD 50
%. epsilon lEM 3.5 IR T KD ICBRBENE FHLEOE HEBELZRT e THS.
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3.5 PBebElETFAL

o c=05VEehETILTHS.

3.3.22 FEDEHD AV N—FEE

URDA =BT ZT->TC, Y7V v ITROMOERMELZIET 5.

Complex GetInterpolVal(double x, double y, Interpol ip = CUBIC8) const

Complex GetInterpolVal(double x, double y, InterpolFunc intfunc = &Cubic8Interpol) const

RYE HiffE

OB 1 BHOEATIE, Interpol FIEMFIE ip AWRTHIHINL —F V2 HWTH —HIVERA (x, y) I8 5
BEEEIETS. 2FHDOKNTIE, InterpolFunc # intfunc OBIEKR A ¥ XARTHRIN —F v 2 H VT
HEHRIEEZHGT 5.

e 77 %)V b TIX Interpol FI2%5H CUBICS [3] Dfi5EN —F v 2 HW 5.
o BBURA VX DEUFIZD\WTIX GetInterpolFunc () B# % 24,

Complex Cubic8Interpol(double x, double y) const
Complex Cubic6Interpol(double x, double y) const
Complex Cubic4Interpol(double x, double y) const

RYUME e
B OB TN, 8, 65, 450 Cubic M [3] %M\ T 0 — 2 VR (x, y) 1251 2 EEIUET 5.

o X3 % Interpol 4IIZET DL % % 1 CUBICS, CUBIC6, CUBIC4A TH 5.
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Complex LinearInterpol(double x, double y) const '

RYE ifEE
it B MUPAIREIEZ VT O — OVEE (x, y) KB S EREZ G 5.

o X9 % Interpol 4% MEIZ LINEAR TH 5.

Complex AdjacentInterpol(double x, double y) const '

RYE Y7V VI
OB MiRZTOT - AVERA (x, y) ICREEWY YT VI ER G 5.

o XJ5d % Interpol 4% |L ADJACENT TH 5.

Complex BilLinear(double x, double y) const '

RYE Y7V
OB ANV =T AR AW TO =RV (x, y) (LB A EEMEEIET 5.

o XTitid % Interpol 42T D fE L BILINEAR TH 5.

Complex BiCubic(double x, double y) const '

RU@E Y7l
OB NS Fa—by IHREEHVCTO - VEBIES (x, y) KB 2 EREEIET 5.

o X595 Interpol 4% EIX BICUBIC TdH 5.

Complex NearestNeighbor(double x, double y) const '

RY@E ¥ v
OB MRS OTE = AVEER (x, y) KEREEWT VT Y IEERET 5.

e XfJ5d % Interpol 41|20 |% NEAREST NEIGHBOR TH 5.
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3323 H U U TRBELKENT B XA \—F#

UTDRAUN—EZY 7)) VIO EARKBIZEY, ATV 27 b0V T ) VT EHEE 20 m BfHICT
5. Bz, T7 4 M mxy=1 DHEAITIZWTNUOBBE Y T v oS E 2(= 20 512U, mxy=2 DEFHIC
1 4(=22) ffic &b ¥ 5.

WaveField& Replicate(int mxy = 1)

WaveField& Replicate(int mx, int my)

RYME HEATVzs hADBIE

B OB 1 BRHOBACREKEGHOF TV s MY TIED L= & ¢ filfllc s y FilfIES 2 O mxy Tl
WOETILICED, ATV NEHAT S (B 3.6). 2 BHOMRTE 2 AT 2 O nx ], y I 2
O my FEERDETILI2ED, A7V b REAT 5.

o ATV DY VT v HIRIFAIL L.

O | o
| | | [ [mejiien] [ J | (s
| (o] i) (e |
] | /il | feeim| ] [eeew] | [
goUmmoon [ U] ] fmml ]| [M
| ] | [ [ | (i 1 | [ ] |
Uomoomn | [ | | (s ] |
] | il | [ > I ] o |
o | [ [ ] | [m (] | oo | o
[ | (e | | | | | [ [l [ ] | |m/
| [mmmi | | | [ien( (o] (o |
[ || ] | (il | feim| ] [eee) | [
[ T[] [ fmief T QT | [
[ | (i | | [l | |
| [ | | (s ] |
WO e

3.6 Replicate() D&HE:

WaveField& EnlargeZeroFill(int mxy = 1)

WaveField& EnlargeZeroFill(int mx,

RYE NREA TV I bADBMK

OB 1 BEHOEATEHBEBETAOA TV 27 MY TIED AR =V % o FAIZE y AAICE 2 O mxy FfF
KHERT B, ZoeE, HiAmAs Y Y TvEE 0 THD S (K 3.7). 2 BHOEATIE » HfC 2
D mx T, y HENTIE 2 D my RIFIZHERT 5.

o ATVl DY YT v IHIRIEZLL A\,
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goUmmoon
| [ [ [ [
e A
o | [ ][] [m
[ | [mmimm [ |
| [ [ |
00000

3.8 Embed() O##E

WaveField& Embed(int mxy = 1)
WaveField& Embed(int mx, int my)

RYE NEAFTYVs bADZMH

OB 1 BHORACTEHEREGHOA TV 27 b Y TMED AR =2 % 2 HIICH y HIICE 2 O nxy Tl
WHIEKRT 5. ZO&E, DY v TIVEOEIIZEE 0 fHE2EDAD (X 3.8). 2 BZBHOEARTIE x HFNT 2
O mx Fls, y HEITIE 2 O my BLHIIEKRT 5.

o ATV DY YT v IHIMRITEL AR\,

WaveField& Extract(int mxy = 1)

WaveField& Extract(int mx, int my)

RYUE NEAXATVz2 b~DHR
OB 1 BHOKRNTIHBEBESIHOA TV 27 MY TNEDO AR =2 % o [HIZE y HHAZE 2 O mxy Fesy
D 1IZHENT 5 (K 3.9). 2FBHOEATIE 2 AMIZ2Dmx FHD 1, y HAIZIE 2 D my F5HD 1IZHNT 5.

o ATV DY YT v IHIMRITEL IR\,
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(] | o]
| | | [ [
oomoCme] | | |
] | (il | [ > | (] |
o ]| L [ 1]}
| | [ | | I I
| (. | |
W m

3.9 Extract() O%hH

WaveField& ReduceByAverage(int mxy = 1)
WaveField& ReduceByAverage(int mx, int my)

RYUE XNEATV 7 b~DBIH

BB SEbEI X AN 1 FEHORRTRBEBESIOA 7Y 27 oY v T VIR ¢ FAICE y B
FHIZH 2 D mxy THD 1IZHANT 2. 2FHOBRTIE o AN 2D mx FBHD 1, y HANZIE 2 D my LD
LIZHiNG 5.

o ATV NOYHY A ANEALBNWE S IZY VTV VTSRO AEMNT 5720, ATV OV TY)
v TR mxy %, F72 mx 2 my fICIERT 5.

WaveField& ReduceByThinning(int mxy = 1)

WaveField& ReduceByThinning(int mx, int my)

RYUME HEATVrs hADBK

OB Yy VI AoME SR X BN, 1 FHORATE, BEFETHOA TV oYY T VIR
B x HAZH y AAIZH 2 D mxy THD LISHNT 2. 2HFHOEATIE 2 AMIZ2Dnx fBHD 1, y flH
22 D my D 1ITHINT B.

o TVl NOYHY A XDEA LR VE DI YTV VT OAENNT B, TV bV TY
7 b mxy £, £720 mx %8 my SI2HERT 5.

WaveField& ExtractWindow(const WaveField& source, Complex backg = Complex(0.0, 0.0))

RUE XNRATVT bADER
FOB source ATV IZ MDY 4 Y RUHEAYOHL, TOWHOAENKA TV 2/ M -T 5. HER
ATV bOEY VTV VT RIEH S LOERTHD SN T WS,

e source D 1 v R UHIH SR TEIHR/ND 2DBEEY A XDA TV 7 Ve LTHEA TV 227 b2 H
ERLUT, HRA TV bORREIZY 4 > ROV Y TV TF =2 &2 -9 5,
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o NRATV I/ DY 1+ v RUMHEIZIY— U-®PICREINS.
e source A7V FDNRITA=ZNSY VT ) VI HE Ny x Ny BAD AT A= PHA{A TV 227 hDos
FRA—RIZavr—Ihb.

WaveField& Subdivide(int mxy = 1)

WaveField& Subdivide(int mx, int my)
WaveField& Pixelation(int mxy = 1)

WaveField& Pixelation(int mx, int my)

RYUE XNEA7TVx7 b~DBIH

OB 1 R/HOEATEY YT VI ¢ ARAICH y ARICH 2 D mxy BEFIZRE LY T) Vo kxS
BT 5. ZOBKTIE, A7V bREOYENKE S ZEET, b7 v oAU EGTY v
7V v IR T S (K 3.10). 2 BHOBRTIHY > TV VA 2 HIAIC 2 O mx B, y HIiE2 0
my R B LYY T) v EELEAT 5.

o 1 HFHOEATIEY Y 7Y Y IHMEIE ¢ AFICH y AFICH 2 D mxy BHD 112725, 2 FEHOEATIEY ~
TV IHED 2 HEIZ 2 D mx BHD 1, y HEIZIE2 D my FBHD 112725,

LU /e CoDODCEEmEODDOOC
L]

] | (il | [ > o=
o | 1 1] [ 58

| | [mimim | | T
EOOOO0OEE
WO

3.10 Subdivide() & Pixelation() D&%

3324 BERFBEBORM < LHD X Y N—FEH

WaveField& DrawLine(int x1, int y1, int x2, int y2, const Complex& val = Comp(1.0, 0.0))

RUME NEATV hADSE
OB ATV NEFYUARELT, BEUER (x1, y1) 5 (x2, y2) L val OEMEH< .

WaveField& Paint(int x, int y, const Complex& val = Comp(1.0, 0.0))

RUE MEATVzs b ADBHE
BB O— A VRO (x, y) AR A OIS R val TR D5

o HfHI L 1 val AN DfEA >V > T VI ETHbLNZEH U S TH 5.
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o A7Vl b OEFIFPATHMOB R & XA T .
o FUEAPH L TV WIGE OB IFRE .

WaveField& PaintTriangle(int x1, int yl, int x2, int y2, int x3, int y3, const Complex&
val = Comp(1.0, 0.0))

WaveField& PaintTriangle(const PointArray& pa, const Complex& val = Comp(1.0, 0.0))

RYE NREATV I h~DOSH

OB B1oREATE, v—AVEREDOR (x1, y1), (x2, y2), (x3, y3) THE S N2 = AR E EFZ U val
THH OIS, %2 DPATIX PointArray M pa DIAID 3 WD (x,y) HEEME THE X N5 =M RMHEZ #5
Hifi val TBY DT, #BEION, z HIIHEHIND.

o WINDEBIEMESLWNREAT I bOa—HIVEEHEE LTINS NS,
e 3N AT VLI MIEENTVAENEINRFF v 7NN, GENTVRWEGEDOEIEIIRES.

3.4 Complex/ComplexDouble 7 5 R

B OEHREBIL D Complex 7 7 A, F 72K EDOEFREAD ComplexDouble 7 7 A THhd. ZhodD o 7 A&
EARHDOR U AV NN—FEHF LTS,
341 XYN—FEH

AFTI, Complex 277 AMDA Y N—FHDAUMNTLI NRWEE THHEARKIZ ComplexDouble (2 H#HAHET
bH5.

Complex(const float& a = 0.0, const float& b = 0.0)
ComplexDouble(double a = 0.0, double b = 0.0)

RYE 7L
OB RO VAR T oA

Complex(const ComplexDouble& c)

ComplexDouble(const Complex& c)

RYUME 7L
5% B Complex & ComplexDouble #FHHEZAMWT 572bDIVANT 7 &,
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void SetReal(double a) '

RYE 7L
OB EHEBOERNOMEa 2HET 5.

double GetReal(void) const '

RYIE HEOME
BB EEHOFMOMEEZINGT 5.

float& real(void)
double& real(void)

RYUE FEIHADZM
OB EHEROFERANDSMERT. Lo T, ElfEE UTHEDS .

void SetImag(double b) '

RYUME 7L
BB ERBORMOM Db Z5ET 5.

double GetImag(void) const '

RYE B
OB EEBOEHOMEENET 5.

float& imag(void)
double& imag(void)

RYUME EHANDZM
OB EHERORHANDSHERT. Lzn->T, LlfEE UTHEDS HE.

double GetAmplitude(void) '

RYE rigH
BB ERHOKREMEZ NG 5.
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void SetAmplitude(double val) '

RYE 7L
OB EERORIEMEHRET D, ZOK, FAHIZPARTOMO F 2L AR,

Phase GetPhase(void) .

RYME Phase L OL7FHIE
OB EERONMNMHAEIET .

o [tHADHFIE —m ~ +7m TH 5.

void SetPhase(double val) '

RYME 7L
OB EEBOMMEMERETSH. O, HRIEXLAATOMO 2L R0,

double GetIntensity(void) '

RYE e (BRMEOMED 2 3)
BOBR OUIRE (HEEMEOMNED 2 ) 2 HTFT 5.

void SetIntensity(double val) '

RU@E %L
BB OLHE (EREOMHED 2 ) RET 5. OB, AHIEMEOMO $ 224 LA,

void Comp(float a = 0.0, float b = 0.0)

RYME 7L
it B MEEBOFEE, BTN TNEa & b 2AAT 5.
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Complex Conjugate(void) const '

RYIE BERMOILE
OB MR ERBEE G 5.

342 F—N—O—REEF

Complex& operator=(const Complex& c)

Complex& operator=(const ComplexDouble& c)
ComplexDouble& operator=(const Complex& c)
ComplexDouble& operator=(const ComplexDouble& c)

RYUE ZXAdfEosif
St RAHET

Complex& operator+=(const Complex& c)

Complex& operator-=(const Complex& c)

ComplexDouble& operator+=(const ComplexDouble& c)

ComplexDouble& operator-=(const ComplexDouble& c)

RYUE 7ZELEDZI
OB IEEARABER T

Complex& operator*=(const Complex& c)

Complex& operator*=(double c)
ComplexDouble& operator*=(const ComplexCouble& c)
ComplexDouble& operator*=(double c)

RYUE 7ZEdfEnZik
T

i
OB REAAENT

Complex& operator/=(const Complex& c)

Complex& operator/=(double c)
ComplexDouble& operator/=(const ComplexCouble& c)
ComplexDouble& operator/=(double c)

RYUE FEUEDZI
OB BREAABE T
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Complex operator+(const Complex& rhs) const

Complex operator-(const Complex& rhs) const
ComplexDouble operator+(const ComplexCouble& rhs) const

ComplexDouble operator-(const ComplexCouble& rhs) const

RYME HEHERR
BB NI 2 HEESAT

Complex operator*(const Complex& rhs) const

Complex operator*(double rhs) const
ComplexDouble operator*(const ComplexCouble& rhs) const

ComplexDouble operator*(double rhs) const

RYE AR
OB RE 2 HEE T

Complex operator/(const Complex& rhs) const

Complex operator/(double rhs) const
ComplexDouble operator/(const ComplexCouble& rhs) const

ComplexDouble operator/(double rhs) const

RYE #HEMER
$OR BEEET

Complex operator-(void) const

ComplexDouble operator-(void) const

RYE #ERRE
OBl BUHEE T

bool operator==(const Complex& rhs) const

bool operator==(const ComplexCouble& rhs) const

RYE #ERR
OB BAfREE T
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3.4.3 Complex/ComplexDouble ICEH:E L 7=4 O— /)L

double abs(ComplexDouble c) '

RYfE HixHE
OB c=a+ib (TR U THNE Va2 + b2 25t 5B

Phase arg(ComplexDouble c) '

RY{E Phase BLDfMH. BAL: TV 7 V.
OB c=a+ib Tt UTAAEA Arg(c) = tan~!b/a ZFIHET 2B

double norm(ComplexDouble c) '

RYE Moo 2 5
OBl c=a+ib TR U THIMED 2 T o + 0% 2 EET S5

ComplexDouble euler(double t) '

RY{E ComplexDouble D FEH
i Bl Eular DARIZE D, FE £ 1T U THEFRE exp(it) = cost +isint Z5HH 9 5L

ComplexDouble exp(ComplexDouble c) '

RY{E ComplexDouble %MD #ELfE
OBl EHFEM c=a+ib LT, EHEH exp(c) =exp(a)(cosb+ isind) & FHHE T 2B

ComplexDouble polar(double A, double t) '

RY{E ComplexDouble %D FELE
BOBA EEA L v ITHULT, HEK Aexp(it) = A(cost +isint) ZFHET 2B

Complex Comp(float r = 0.0, float i = 0.0)

RY{E Complex flDHFEEH
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% Bl Complex RlIOEHRBMUEZEELL, ThERT v — LB

3.5 Phase 77 R

2 DRIV ZE BT AMAEME o 28T 27 T A, KENIZIE double B RIUTH W HHHEIZRATE 575, Phase &
TV M TRBT —m< o< +m OHEPHIZHD LS ICHVEENSD. ZNh%E “wrap” LIEI.

351 XAVN—FBAREEEF

Phase(void)
Phase(double phase)
Phase(float phase)

Phase(_Phase phase)

RYfE 7L

St arAbNI 7R 1 HBHORATHMMMIZ 0 M. 2HFH L 3FHIE, THEN double &
float 6 DZEHM. 3 FHORRIIERBADH D BEA (wrap) PABLE LGS ITMHH I NS, Phase 7 7
AL

operator double() const '

RYME double BIZZ# X N7/ FHAE
iR Bl double BINAMTZ57-DDF ¥ A MNHEBE T

Example

double pd = (double) ph;//PhaseB M SdoubleBEADEHR

Phase operator+(Phase p)
Phase operator-(Phase p)

RVY{& Phase B DAIFEME
5% BA Phase BUAIAHEM L DIHE. o THIRDOMHEIE wrap TN 5.

Phase ph = 3.1415; //double® M S5PhaseBADE#H

3.5.2 _Phase V77X

FTIZ wrap SN TV A AAMEIICK U TH wrap OEKEFI 2D IZERINTWVS. FYAMDZHD T T A,
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_Phase(double phase)
_Phase(float phase)

RYE 7Z&L
OB avAbMITIX. 1 FBHDOERIX double 125, 2HFHDIERI float S DEMEEERT S, 72/ZLIN
5 DEHITDEHD AT H O FUHIZMH EH X .,

operator double() const '

RYfE double BIZZH X N7 AiHAE
% B double BIANAMIT 572D F ¥ A MHE T

Example

Phase p = (_Phase) PI/2; //doubleB M S5PhaseMADEH. wvrapLEBNIThh AL,

3.6 Vector/Point ¥ 3R

IR 2222 R 2 SV E 721X 3 IR RO S %2 £ T2 5 A, WFL T, Point 7 7 A& Vector 7 7 AlXFA—D 2
TFADRHHTH 5.

36.1 {UEBHFRRE

LB A L L, Vector 7 7 A /Point 7 7 AZEWT, A—DE#NTIBICHIND A — MVHALOFRE
DZEeTHD. Tiabb, 52 JHOHEHMNZDREUTTHL5EI1E, T2 RIEFA—DRTHL L#ilans.
Z DFEIL SetPositionTolerance () %Y GetPositionTolerance() B FIWTHUE - HETE 5. ZDNME
FRIRAEL, Vector 7 7 A /Point 7 7 AUSMZEVWTH A RHEHEL LTHWONT WS,

o (Rel 3.2.0 BUFE) 77 4 )V F CRIEHFARAZT 1T/ A—NLTH 5.
e (Rel 3.1.0 BAHT) 77 4 )V b CIIMIEFAREFX 1A 7AX— ML TH 5.

3.6.2 X V/IN—[E#

Vector(double x = 0, double y = 0, double z = 0)
0, double y = 0, double z

Point (double x =

RYfE 74U
OB IVANTI IR, BEWE(x,y,2) DRY MVELITERE (x,y,2) DEEERT 5.
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double GetX() const

double GetY() const

double GetZ() const

RYUME 0 & 72 13 REEHE
B

B ZNEN, z, y, z HEDED F 713 EEEZ NGS5,

void SetX(double val)
void SetY(double val)

void SetZ(double val)

RYME 7L
B

B ZhEh, x, vy, z GEOED F-I3BEEEE&ET 5.

double& X()

double& Y()

double& Z()

RYUME K70 72 13 B E
B

B ThEh, z, y, z HADKRD X7 ZEEEAND SR 2 NEFT 5.

static Vector I(void)

static Vector J(void)

static Vector K(void)

RYE HA~Z b
B

B ZhFh, 2, y, 2 AAOKRRRZ MLEEET 5.

Example

Vector v;
v =

Vector::I()*3 + Vector::J()*2 + Vector::K()*4; // N U M IJv=(3,2,4)

double GetLength(void) const '

RUE N7 bMLOEX
OB RZMNOEXZEETS.
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Vector& SetLength(double len) '

RYE HERT MLADBIE
OB RIPMVDOFAAZEST-FFEX len 2K ET 5.

double GetSqure(void) const '

RYUME XIZMLOEXD2E
OB RZMLVOEXID2REIET .

Vector& Normalize(void) '

RUE SRR Z FILADSIE
OB NRARZ MVEBEART NIVABHT S,

Vector GetNormalized(void) const .

RYE HA~Z PV
BB OWRANT MLVOBANRT PV ERET 5.

double GetDistance(Point p) const

double GetDistance(const Line& line)const

double GetDistance(const Plane& plane)const

RYME At
B OBl ZhEh, Sp, Line BIDEK 1ine, Plane AID V[ plane & DOFfffi% AT 5.

bool IsInline(const Line& line) const .

RYME HEkks
St Bl Line BIODEME line FIZH DM E I 2T T 5.

o ZOYIEIX, NEA TV bD line 25 DFMEFIEL T, TNMPMIETAIAENTHENE D PEHAND
ZriZ&oTitbh b,

o (EFAADIG & FREITIEFNTN GetPositionTolerance () F% &
SetPositionTolerance () P# % AW 5.
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bool IsInplane(const Plane& plane) const '

RYME HIERR
% B8 Plane . plane RIZHE20E S EHET 5.

o ZOYIEIX, WRA TV bDOWIE plane S DOFMAZFHEL T, TNV ETRRENTHENE D%
FARBZZEITE > TITbNB.

o [EIFREADIEEG L FREIZITZTNF N GetPositionTolerance () BH#{ Y SetPositionTolerance() BH%i%
Auna.

bool IsEmpty() '

RYUME HIERR
OB EoATVI Y hERNUET S.

363 A—N"—O—RKEEF

Vector operator-(void) const '

RYfE ~z7 b
OB MEERPEELANRT MLVEIE T S RIHEE T

Vector operator*(double rhs) const

Vector operator/(double rhs) const

RWE HEEHRORZ ML
it B AN T — rhs L OERRFEEZITS 2 HER T

Vector& operator*=(double rhs)

Vector& operator/=(double rhs)

RYE RAINZRT MLADSBIE
i B3 AH T —rhs L OFERR AT S RAHE T
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Vector operator-(const Vector& rhs) const

Vector operator+(const Vector& rhs) const

RYE HEHRRORZ ML
BB NI ML rhs EOMEREELTS 2 HER T

Vector& operator-=(const Vector& rhs)

Vector& operator+=(const Vector& rhs)

RYE RAINEZRT MLADHE
B3 X2 ML rhs & OIIEEZT S RAHE T

double operator*(const Vector& vec) '

RYME WHEOME (AhT7—)
OB NZ bhlvec EDHBERITS 2 HEAT

Vector operator&(const Vector& vec) const '

RYME HAREOFER (T M)
i Bl R Mlvec L DAFEERLTD 2 THEF .

Vector& operator&=(const Vector& vec) '

RYE RASNERT NLADSH
B OB N ML vec & DANELT S RABE T

Vector& operator*=(const RMatrix& mat) '

RYE RAINZRT MLADBIE
$OBA 3 x 3IESfTSlmat 2D ST MVICRET ARAHE . BRI,
v *= M;

v+ Mo lZHYTHEHEEZITS.

o TR R MLOREHATTRABEBETTIERWE A I RMatrix 7 7 ADRFEHE T LTERINT
W3,
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Example

Vector vec(1, 0, 0), vv;

RMatrix mat = RMatrixX (30%Deg);

vec *= mat; // Vector?7 ADNDEHEEHETF
vv = mat * vec; // RMatrixV S ADREREF

bool operator==(const Vector& rhs) const

bool operator!=(const Vector& rhs) const

RYUE ¥HE-ER
OB RZ bFlrhs E—HEZEFA-BHTHNIEL true 12725,

o ZOHIEI, 2 M (MENRT MV) ORIOF#ZFHE LT, ZNRMEFFRENTHENE I PEHFRL I LI
XoTfThbnhd.

o NG FFARGAAZ DS & ZEITIEENZT N GetPositionTolerance () FA% &
wfl::SetPositionTolerance() B % H\\ 5.

3.7 PointArray 7 7 R

Point 7 7 ADMA 7Yz 7 b OAERES]. WNEBIZIE, 3 MU TOEEAIIETE OS5 XS IcEEINT
W57 AT Y FHMRIE . 3 HEEBRBHEITIE STL @ vector<Point>& L TH#bNns. Z OO D
BALIZY — LV ATH L7720, BEZTNEZERTI2HE IRV, ZORMIIAEETH L7720, AEDOMEIZEHZZHF
AHIBRTE 5.

3.7.1 X yN—BE

PointArray(int n = 0)

PointArray(const Point& p)

PointArray(const LineSegment& 1s)

RYE 74U

BB avZAbIoX B1ORATIEAE 0 @ Point MORF &2 EKT 5. ERFZEORIZHILEING.
B2 OBATI, Point MORA TV b p D 1 fEZTA2EELTHESEZAEKT 5. 53 0TI,
LineSegment M DT DI LR D 2 Mz EHR L $ 55 %2 EKRT 5.

int GetN(void) const '

RYIE /K
BB RBEIET 5.
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const Point& GetPoint(int i) const '

RY{E Point HMOEATVo b
OB AVTYIRALIDEATI L PADSEERGT 5.

o i GetN() AUN—HTIHEING SEL EOGESEIFT I -2 5.
o ZDAUN—BHTIEINIZRIIIIESAATE R, K> TEBMHEIZIZ RN\,

Point& At(int i) const '

RY{E Point HMOEATVo b
OB AVTYIRALIDEAT I PADSEERGT 5.

o i GetN() AUN—HHTIHEEINS HELEOGESEIFT I -2 5.

o ZOAVN—FAHRTHBRINEIBIRTITEZIAATE 22D ELMMEIZZNS.
Example

pa.At (0) *= 3.0; /! RBEOERICZIERHET D

PointArray pa(pp);

void SetPoint(int i, const Point& p) '

RYE 7L
OB AVTFyIRAiOEHRLLUTPoint MOEAT Iz b p 2EET S.

o iMGetNO) AU N—PHTIMAEINE B LOBEHEFTI -4 5.
o SEUIIEIMU A,
o HZEBEMT B (REEMINT 2) BEITIE, Insert() AV NN—RHZEH V5.

void Insert(const Point& p)

void Insert(int i, const Point& p)

RYUE 7L
OB E1oBATIE, BIIOKRREIZ Point HOHA TV bp 2FFATS. H20RATE, 1VFv I A
i DEZOEMIZAA TV bp AT 5.
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o i MGetN() AU N—HATHEFIND RBEBASLEIILI L5,
o FFIDRE (M) FEFHIHEIME NS,

void Remove(void)

void Remove(int i)

RYIE 7L
OB B 1oBATE, BAOKBISEATY 2 bE—DHIRT S, B2ORATIE, 1 VTV I RX1iDRA
7Yz hEHlbRYT 5.

o i MGetN() AVN—[HHTHEINS GBU LELOGEIT I -5,
o MLHDEZ (58 FHEMIZHEDT 5.

void Clear(void) '

RYME 7L
OB ERZHIERL, SE0 ORERCT .

PointArray& Rotate(const RMatrix& r) '

RYUE NEATV o bADHR
% BA RMatrix M OEETH r CIDAT Yz 7 M &EERT 5.

PointArray GetBoundingBox(void) const '

RYME IEEHERORNAMTHS 2 50 PointArray M A 7Yz b
OB AREZORIZEUMEESIRERD, TONMAMERT. ROMHED PointArray B4 7Y 7 M T, z,
Yy, 2 BERMED RNDTHRAA YTy 2 A 0 D, FINODBBRRDEMDA YTy I A1 DRELR>TNS.

o HHMNOMOGHIFZTT —ITik5.

Example

// PointArray@DpalllmBENrA>TWV3S

PointArray pa2 = pal.GetBoundingBox ();

cout << "R/NEEEDR:" << pa2[0] << endl;

cout << "RAEEMEDR:" << pa2[1] << endl;

cout << "HUDR:" << (pa2[0] + pa2[1]1)/2.0 << endl;
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Vector GetCenter(void) const '

RYME Vector MDA E B
OB 2REFORIIEOAEE RO UL ERE ST 5.

void SetCenter(const Vector& p) '

RYUME 7L
OB ARZZOFIZECHEAERDFLNEED Vector TLDNME p 12725 & S ICRHZ TR ET 5.

void Localize(void) '

RYME 7L
OB 2Rz oHIZEDEEROFLEENE MRS XD IR TBEIT 5.

double GetMaxX(void) const
double GetMaxY(void) const
double

GetMaxZ(void) const

RYE HKEEEE
OB thEh, slFOHRTOREORKEE TS 5.

o HBMBL VGG, ZOMBEMBMIZFOHET LRI+ = VY ANEY. HARMEPLELRGEIIRD DI
GetBoundingBox () A Y N—BH#EH\\ 5.

double GetMinX(void) const
double GetMinY(void) const
double

GetMinZ(void) const

RYE &HNEEEE
OB ThEh, FEFOHTOEEEDR/MEZIET 5.

o HENL VWS, ZOBEBEMEINICHETHTERT7 - Y ADE . BRRE/MEPBERGEIX DD I
GetBoundingBox () * ¥ N—BH#% 5.



136

$FH3m VI7L VA
double GetWidth(void) const

double GetHeight(void) const
double GetDepth(void) const

RYUME ZMWZES
B!

B ZThth, &RZ2TOHFIZEHEUIMEETED « HFOWE, y AHROEE, 2z HROBRTEZ2NET 5.

o NN 0 MHDGEITT T 12/ 5.

Plane GetPlane(void) const '
RY{E Plane MOEmMATY 7 b

BB COABORIO 3 KA TEEIET 5.

PointArray& ProjectionOn(const Plane& plane)

PointArray& ProjectionOn(const Plane& plane, const Line& line)

RUME NEA TV bAD
B

> 173
28

F1HFHORATHE, ZOFRHEE%Z Plane BIDH plane NE&#FT 5. 2 FHDORATI,
B Line M OERE line 123

D E
SEATR BRI > T, ZOMME% Plane M D[ plane ~N%5# 9 5.

bool IsInplane(void) const '
RYUME HIERR
BB ZORBORPRTHFEE LIS 2085 0HET 5.

void SaveAsCsv(const char* fname) const '

RYME 7L

OB 77 A% fname D CSV RN 7 7 AV & UTHBDMEE 2 (17T 5.

372 #A—N—O—RNEHET

Point& operator[] (int i) const
EVYfE Point HOEATV 2 b
OB AVTYIRIDEA TV FADBBEIGET S, AU E L TRATRE
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PointArray& operator=(const PointArray& rhs) '

RBYUE HWE&A4 7Yz vADBH
BB rhs KAENBZRTOAA TV MEMNEA TV 22 Mz a¥—F BRAHE T

PointArray& operator-=(const Vector& rhs)

PointArray& operator+=(const Vector& rhs)

RBUE WEATVx2 hADSIR
$ OB AINBZRTOAAT Y2 M Vector B DR L rhs % MIRET 5 A GE T

PointArray& operator*=(double m)

PointArray& operator*=(const RMatrix& mat)

RY{E Point HMOEATVo b
S OB EEMRAHEETF. H10EATIE, EENB3L2TOEFI TV I MIAIT—(in 2R/ ETS. £20F
ATRHEINDZETOEAT V27 MZEME D RMatrix FLDIT5] mat 2 EH T 5.

bool operator==(const PointArray& rhs) '

RYUE ¥HE-ER
OB EE5HES. AFNIZETCOEATVLI MR rhs DETOHRA TV 27 MZELWE & true 1272 5.

bool operator!=(const PointArray& rhs) '

RYUME HERHER
s OBl AEEHETF. BENAZEATVI2MD—DOTE rths DEA TV M ELBE X true 1272 5.

3.8 LineSegment 7 7 X

PointArray 7 7 ADRESZ 7 A, BRIMWEROMIA TV b%2FKT. TD2 7 Al Pointhrray 7 7 AD A Y
N HATZMHAL TWE 2, B EIBEHNTES. MREROEMEZRT/2OIZIE Line 7 7 A2 HW5.

3.8.1 XA VN—EA
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LineSegment ()

LineSegment (const Point& begin, const Point& end)

RYME 75U
OB aVvARIIZX. B1ORANTEZEOMSZEKT S 2 DFATIE, A2 Point BD K begin T
end DR ZERKT 5.

const Point& GetBegin(void) const

const Point& GetEnd(void) const

RY{E Point HOEA TVl b
OB ThEh, BREKEREEIET 5.

double GetLength(void) const '

RYUE MoORE
OB MOORIEZHET 5.

Vector GetVector(void)const '

RYME Vector B~ ML
OB RENSREADRT MLVEERT 5.

Vector GetUnitVector(void) const .

RY{E Vector #ld~RZ hL
OB BALAMBAIANRS MVEIGT 5.

PointArray& Rotate(const RMatrix& r) '

RUE XNRATV7 bADER
% BB PointArray 7 7 ADSHUAL TWE A U N—BB. RMatrix M OEEETH] r THO % EHET 5.

bool IsParallel(const Plane& plane) const '

RYME “FA775 true
OB WROKRS D Plane D plane LT E S DHET 5.
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bool Intersect(const Plane& plane) const '

RYE %#%LTVE true
OB NROES D Plane B D plane ERXELTWANRE S M HET 5.

bool IsEmpty(void) const '

RYME ZEO#D745 true
OB OO E I NHET .

o RIMNMIENFATEMU T RS EHET S.

382 #F—N—O—KEETF

bool operator==(const LineSegment& 1ls) '

RYE CHIERRE
OB RO 1s LD E S MHIET 5.

o MR EMEMFIL TVWTHELLHET 5.

bool operator!=(const LineSegment& 1s) '

RYUME HIERR
OB AROMI DR 1s L RIR o L ERAE S HIET B.

PointArray& operator=(const PointArray& rhs)
PointArray& operator-=(const Vector& rhs)
PointArray& operator+=(const Vector& rhs)

PointArray& operator*=(double m)

PointArray& operator*=(const RMatrix& mat)

RUE ZDATVI bADER
5t BA PointArray 7 7 Aok L TV AR T
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39 Line 77X

LineSegment 7 7 ADIRAEY 7 A. RIMVWROEMRA 7V =/ hE2KT. D2 F A PointArray 7 7 A&
LineSegment 7 7 AD A Y N—F L HA T2 MHA L TWE 7o, HIELRPITBENRTE L. AREDOIZRT 2
®IZ1F LineSegment 7 7 A& AW 5.

3.0.1 XvNN—[FE#

Line(void)

Line(const Point& p, const Vector& n)

Line(const LineSegment& 1s)

RYUfE 7L

OB arARIIRB1ORATIEZ 0= IVERET (0,0,2) &2 HHC WSS 2 EMEERT 5. 52
DA TIL, Point FLD K p 2D, Vector BDNRZ Ml n DIZR-> - EMEEZEKT 5. 2 3 OEXTI,
LineSegment B D5 1s 2 FUEMZ EKT 5.

const Point& GetPoint(void) const '

OB ZOEMRATVI FEERLTWS Point HOKA TV 7 b EIET 5.

const Vector GetUnitVector(void) const '

RYfE ~Z7 b
5% BA LineSegment 7 7 A® GetUnitVector () AV N—PHOMAK. ZOEMRA T 7 D Vector HLDH
RHRT SV ERIFT 5.

o EHIRL, mMp EHMAAHRZ Mn, BIERtIZHLTr=tn+p TEBINSG N r DEALLTEHRINT
W3,

double GetDistance(const Point& p) const '

RYME ik
it B3 Point BlOxip & DFEEEEZIET 5.
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3.9 Line 77 A
const Point& GetVerticalPoint(const Point& p) const '

RYE FEHROL
B Point MO p RS DEID L L7425 Point MOKMA TV =7 M EHBT 5.

B
Point GetIntersectionPoint(const Plane& plane) const '

RYE R
B Plane M D(H plane & DR N TH B Point MDA TV =7 M EIET 5.

B
bool IsParallel(Plane& plane) const '

RYE HERR
OB NROERRA Plane MO YHA 7Y =7 b plane £ AT S nHIET 5.

o WREIRDH MY ML ESEHDIERER T ML ORNFED N FRINLE AR Z L FOHEI true EHET 5.

bool Include(const Point& p) const '

RYE HIERE
OB AROEMD Point HORA TV 27 bp 2BTHNEINHET 5.

LA DLTRDGEIZ true L HIET 5.

[ERA RS

o HHY HA TV 2 b p O
PointArray& Rotate(const RMatrix& r) '

RYE NEAXTVzI NADHH
B PointArray 7 7 ADH AL TWS A Y N—F#. RMatrix BLOFEEEITH r THRD Z BT 5.

B
bool IsEmpty(void) const '

B LineSegment 77 7 A® IsEmpty() A Y N\N—BIHDOMK. EDOF TVl M5 haHET 5.

RYE CHIERR
B!

o AMNT MVOREIPETERAELLTOGEIZELHET 5.
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392 #—N—O—RKREEF

bool operator==(const Vector& rhs) const '

RYE HIERE
Bl rhs ANA - DEMPE S NHET .

o XIREME rhs DA TV =7 b p OFEHMENIETAMLAUTT, DOWMHEDHHNRT MILBELWEZITK
KA & TEHELUWEGEIZ true EHIET 5.

bool operator!=(const Vector& rhs) const '

RYUE HEFER
St BB rhs RS ZEMNPE S MHET 5.

PointArray& operator=(const PointArray& rhs)
PointArray& operator-=(const Vector& rhs)
PointArray& operator+=(const Vector& rhs)

PointArray& operator*=(double m)

PointArray& operator*=(const RMatrix& mat)

RYUME ZDOATVI b~DBIR
B B3 PointArray 2 7 AMSHUKL T BT,

3.9.3 FHIX U AN—FEE

static Line X(void)

static Line Y(void)

static Line Z(void)

RY{#E Line MOBE{EA T2 b
BB ThTh, o#l, g, 2 BOMERT TV s N AIET .

3.10 Plane 72 R

PointArray 7 7 ADIRET T A, BBDOIEND 2HT 2 EHA TV =7 b2KRT. 2DV F AL PointArray 7
TADAYN—BB AT EMAL TWD 720, P EIBENTES.
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WFL3 AT, SEEICEERNPEBZEINT WS, GetNormalVector () A W N—FHTHE I NDEMRRTZ MLidR
IDH 2 & DIEFRR T MV TH B.

3.10.1 XU /NN—F#

Plane(void)
Plane(const Point& pl, const Point& p2, const Point& p3)

Plane(const Point& p, const Vector& n)

RYUME 7L
OB avAbRIZX. EBLIORATIE (2,y,0) FHZAEKT S, #2 DA T, Point D 3 & p1, p2, p3
EHEUEmEERT S, B3 DEARNTI, Vector MDIEMNRZ M n Tl mip 2L FHZERKT 5.

o 1 DORRDGE, 3 MOIEFPERLDEINIE S LS ICHORM (A7 ML) BREIND.
e pl,p2, p3 D 2 LA LA FE—KDLE®, n LR MLOBEIFLTT -5,

const Vector& GetNormalVector(void) const '

RYME Vector D~ ML
OB FEHORMNDIEHRR S MLVETET 5.

o WFL3 BT, HER7 MVERMAOE»SDZEN LD, FHEDOAMEZTIFZ/L R\, PointArray 7 7
2D operatork=() A2 /N—FHHIZ X BEEEX°, Reverse() A U N—HBII XA KIETRED AREER S Z
EWTED.

e WFL3 AT TIX, “FHDEMRANZ MU, TOFHEHOF RS OHEAIEMIZRS LD ITERI NG, T80
b, ERRZ Mln T35,

n-r=n,x+n,y+nz=d (3.9)

ZBWT, d>0&R555I2nNEHEINS. TDD, FHDOMEBEDEIZ X D EHRT MUVAKEET 5 2
Wb 5.
o D d I GetDistance() A VU N—FTHETE 5.

void SetNormalVector(const Vector& n) '

RYE L
#t BB Vector MDANZ Ml n &2 FHDERNZ ML E UTHRET 5.
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void Reverse(void) '

RYME L
i B PO E 2T 5.

int GetSide(const Point& p) const '

RYUME mp ONE. -1:FAIDONZME, 0N, 1:RMDF 22 [H
OB ZOoBE, RpdEHOEL SMITAEL TWE 2T 5.

double GetDistance(void) const

double GetDistance(const Point& p) const

RYE JHt
OB B1oRATE, EarSOlEMENGT S, $AabEA (3.9) OdEIMET S, H2DFATIEK, Point
MO ip 76 OFMEZ RS 5.

double GetX(double y, double z) const
double GetY(double x, double z) const
double GetZ(double x, double y) const

RYE JEEE
OB O DBEED S EH EOEDOEY O— DD BIEE R NET 5.

o ROTWEEEDE & WG FHAEATOEAITRT T — 285,

Point GetIntersectionPoint(const Line& line) const '

RYUfE Point MOEA TV o b
5t B Line B{ODEKR line L DX EHET 5.

Line GetIntersectionLine(const Plane& plane) const '

RYfE Line MOEMRA TV b
5% BA Plane B[ plane & DXHRE ST 5.
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Point GetVerticalPoint(const Point& p) const '

RY{E Point HMOEATV o b
i Bl Point MO p L DEIMORL LR HEIET 5.

PointArray& Rotate(const RMatrix& r) '

RYE NRATVzI b~DOZR
5% BA PointArray 7 7 AMSHAL TWA A Y N—F#. RMatrix M OREFETH r THEH % [HIHET 5.

bool IsParallel(const Line& line) const

bool IsParallel(const Plane& plane) const

RYME HIERE
5t Bl Line BIDEAE line ¥ 721% Plane BID M plane L ETHE D NHIET 5.

Include(const Point& p) const

Include(const Plane& plane) const

RYME HIERE
5% BA Point MDD p 7213 Plane RO plane WA G EHIZEENTWENE I NHET 5.

o N EH DB EIFARAL TR S true 2740 5.
e Plane AUZEM L 72354, WHDHEDERKRIZEFRL L, SFEHPELR > TVBEIHEIZ true 2187 . HORELE
HTH—FHPE D D 2HET 57D d==HAE %2 HN5.

bool IsEmpty(void) const '

RYME HERR
OB EoATVI S hHET 5.

o BRI MV ORI PETARELLTRS true 274 5.

3102 #—N"—O—REETF
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bool operator==(const Plane& plane) const '

RYE HIERR
OB NROFED plane & [A—DFHM?E D »HET 5.

o JEMRR T MV EL L, BN S DA ETFEEEZN T TELWIEEIC true 272 5.

o WFL2 DART CIXBMINIZER A E TH K true &4 o 7228, WFL3 BAETIX FHEHOREL EHTELWVWIEE
IZ true 7425, REIZEBBIZERMAWIZER > TWEIZ L 2MRET 5720121 Include () A U N—EE%E
W5,

bool operator!=(const Plane& plane) const '

RYME HIERR
OB NROFEEA plane & B o I EHINE D NHET B,

PointArray& operator=(const PointArray& rhs)
PointArray& operator-=(const Vector& rhs)
PointArray& operator+=(const Vector& rhs)

PointArray& operator*=(double m)

PointArray& operator*=(const RMatrix& mat)

RYE ZTOA7Yx2 bADZ
§% Bl PointArray 7 7 AWM OHMMAL TWAEHE T +=HA T-=HE T CTHBE), *»=HE 7 CHOREEENTE 5.

3.10.3 EHIX v /N—FEH

static Plane XY(void)

static Plane YZ(void)

static Plane ZX(void)

BVY{E Plane MOEHA T 7 b
OB EhEFEN, (r,y,0) F, (0,y,2) FH, (z,0,2) FEHOFEEHATY 2 N EHET 5.

3.11 SFrequency 7 7 X

Vector 27 7 ZADIRAEZ F A, R LD 7 — ) TAEBZERIZE T 2 BEE (v, v,w) 2REHTSE7 5. 77—V K
Bec,

u? + v Fw? =172 (3.10)
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OB@BEAED 578, By, v, w IZEWVIZHE TRV 2 IZERLRITNIER S 2w, Kz, Vector 7 7 ADRAE
TIATHDBI N5, Vector 7 7 ADFHEAFRA VN—BBEH WS Z N TEEN, TOHEILERE w ZIELWL
fEIZZ2>TWEW., v 2 00T w 2FHTS7-D121F Normalize () A U AN—FEZFHWRITRIEZR S22\,

3.11.1 A UN—FEH

SFrequency ()
SFrequency(double 1md, double u, double v)

RYUME 7L

OB IVAMNIIR. FH1OBKATRHEOA TV VEERT S, 2 0EATIE, HE Ind T,  AAE
B, y HEAREB vy 07 =) THIELX 7Y 2 NE2ERT S, 2054, 2 AAREEO witul whroRX
(3.10) ZAWTHEMIZEHREI NS,

double GetWavelength(void) const '

RYE R
OB REIETS.

void SetWavelength(double val) '

RYUE 7L
OB val 2R LTERET 5.

SFrequency& SetU(double val)
SFrequency& SetV(double val)

RYUE XNE{ATV 7 b ~DBIH
OB EhEN, val & o AR E Ry AROZEREBEE UTHET S, 2z HRAFABEERD w 13X (3.10) ZHW
THENIFHREIhFEESINS.

SFrequency& SetUV(double u, double v) '

RYUE &L
BB ud oo HEERE, EvE oy ARANRY UCRBCRET S, - ARAERO o ER (3.10) 20T
HEC AR X NRE I N,
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double GetU(void) const
double GetV(void) const

RYUME ZEREBEEME. AL (]
OB ThEN, xR y O EBECE BT 5.

double GetW(void) const '

RYME 2= A e, AL (]

St Do UORHEFEAD 2z HEOERMHABEREZREGET 2. SetU(O) A Y N[, SetV() A /v —RH,
SetUV() A >N —EERFOBIRE W/ ERIFIE L S BOE XN MEAEG T E 578, BEAT5IORE 2 & DA
B wEPEL 20, ZOBEEIFOHTHIIZ Normalize () A YN -z ETT2HEVDH B,

double CalcW(void) const .

RYUME ZEREBEEME. AL ]
BB BMELUT 2 AROZEREEEZINGT 5. BETAOREL EOHBERTHELWMEPIETE S, 727k
U, ATV 7 PN w B IXEH S e,

void Normalize(void) .

RYfE 7L
OBz AROEBEBREHELTHRA TV 2 MO wiHEEHT 5.

SFrequency& Rotate(const RMatrix& r) '

RYUE NKATV 27 bADERIR
i BE Vector Z 7 ADOHAL TWB A V=K. RMatrix M OMEEFTH] r CZ2EM B INEBBEIEE L %2 RS 5.

3112 #A—N—O—RNEEF

SFrequency operator-(const SFrequency& rhs)
SFrequency operator+(const SFrequency& rhs)

RY{E SFrequency M D EAER
OB EEEREA 7Y s MELOMEE RS EE . HERO w il (2 HFAERE) X (3.10) 2 W TE
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RINJEI NS,

3.12 RMatrix 72X

SqrMatrix 7 7 ADYREZ T A. R EEERIFED 72 DORELTTH & U THWS 3 x 3 DIEAfTHID 2 T A,

3.12.1 AV N—FB#

RMatrix(void)

RMatrix(const Vector& dest, const Vector& source)

RYME 7L

OB avARIZX 1IFHOEATIEIXx3 DX uFAZ2EKT 5. 2FHDOEATIE, b NI T ZDMEE
AR (Rodrigues’ rotation formula) 2 FH\WT, Vector BdD X2 k)L source D /i % Vector BLD X2 k)L
dest DI —H X 57O DMEITH 2 LK T 5.

RMatrix GetInverse(void) '

RY{E RMatrix M o174
OB WITAEEUET 5.

3122 FA—N—O—RNEEF

Vector operator*(const Vector& p) const '

RYE Vector BloEER
OB ZD1751% Vector DR Y ML p 2D STAE U 7 ER %2 Rked 5 TR B 1

RMatrix operator*(const RMatrix& rhs) const '

RYIE RMatix 8 EREH
st Bl Z D74 % RMatrix BDF74] rhs IZAEDP S RE U -G HE 2 Rk 2 FHRIFEE 7.

SFrequency operator*(const SFrequency& sf) const '

RY{E SFrequency M DAL R
Bl ZOfi4l% SFrequency B 7 — ) TREMEREA TV £ 7 b sE IZAEDPSER U KR E KD D RRH
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BT

o FHAHKIRIZN LT SFrequency 7 7 A® Normalize () A N\ —FHOMEIITHONLNDT, TDX X TIHE
FAERD w HIXE L WETIE AW,

3.12.3 BMIA v N—FEH#

static const RMatrix& RotationX(double t)

static const RMatrix& RotationY(double t)

static const RMatrix& RotationZ(double t)

RY1{E RMatrix D 3 x 3 [\EEFTH]
OB EhEN, o@l, yul, 28O DI trad] 72T EEET 5 72O D EEETH 2 ST 5.

o [ UM B — IVEE®D RMatrixX () BIHFL UTEERINT VS,

static const RMatrix& CRotationX(double t)

static const RMatrix& CRotationY(double t)

static const RMatrix& CRotationZ(double t)

RYME RMatrix D 3 x 3 [H|§E1T5]
OB EhTh, @l yih, B0 DI trad] 72 EERELT 3 72O O EIERTTHI 2 EE T 5.

o [AUBEIZZ T — NV D CRMatrixX () &L LTHEEINT VWA,

3.13 StopWatch 72X

StopWatch IZA MY T4 v FOMMEBEFEKELEZI T ATHY, 7077 60h0H 3 KEOETREPCH 2HED
IR FATHE 2GS 2 Z L ICHE L 2R 7 I ATH D, HHAEICOWTIRY v 7L &SR

3.13.1 A VNN—FEH

StopWatch(void) '

RYfE 7L
OB aVANIIR, ANy TUrvFATV I MEARUKMEY Y T 5.
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void Reset(void) '

RYfE 7L
OB AbyTUArvFEULY ML FHIEREOZY TIN5,

void Start(void) '

RYE 7L

OB ANy TUAYFOAR—NRRVEHTEME BEOANY T Ay FOEHEEZSI2AL—FTHDT,
AR—=NREVEMUZRKIZ) 2y NMRETHNIZX O 552 RD 5. AZ— NEMLUZRHZA by TIREE
THIX s IR SEIR L, GHllZEHET 5.

void Stop(void) '

RYE 7ZUL
OB ANy TUAYFORMNY SREZVEMTEE BEORAMY TUxy FOHHEEZYI a2V —MTHDT,
FHIAZAZ — M UL TWBEGAIE—RHEIET 2. FHIDIA N Yy U TV ARG IIMTHELZ 540,

double LapTime(void) '

RUME  SOEESRE (AL : )
B B3 il LapTime () BISOAYEAT & T & O RGBIIN & D ¥ TS

double Read(void) '

RYE FHALOEHHIRE
OB AbyTUdy FOFHEEZAL S,

Example StopWatch 27 7 ADFH L

StopWatch a, b;
WaveField wfa(256, 256), wfb(1024, 1024);
int i;

for (i = 0; i < 10000; i++)

{
b.Start (); // L b A& — b
wib.Fft (-1); // wib®D T — ) TE#H
b.Stop(); // T b ANy T
a.Start (); // L a A& — |

[/ %k kK kK k ok ok
T 7V bufalc@E@I2@r0ONE
skook ok ok k Kk kkkkokok / /

a.Stop(); // T a ANy T

b.Start (); // L b A& —
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wib.Fft (1); // wEbDH T — ) TE#]
b.Stop (); // 1T b A hv T

}

a.Start (); // L a 2% —

/[ %%k ok ok ok ok ok ok
T 7V bufalcEBIZ2EMONLE

ok kokokokokkkkk [/

a.Stop(); // T a ANy T

Printf("wfb®D 7 — ) TE# - HEMLOEFM :%f\n", b.Read());
Printf ("wfaDWEBICHA M > BB :%f\n", a.Read ());

314 FT—4REHER

3141 FNEBRDOESE

FftLib '

WaveField 7 7 A THWS FFT v — I DR,

MKL  : Intel DA T 1 75 Vv —YTH5 Math Kernel Library (Z2#-25< FFT.
O0URA : FHEPKRZFDORMHKELER - A I T W5 Split-Radix B FFT 0 7V — Y —A12#H25< FFT.

ComplexForm '

WaveField A 7Y 27 M, EEMCTOEZBESGOBRLE L 7—) TETOEZARY NVOBELEEHE. IO
FIZERIIZF N2 BT 572012 HN .

COMPLEX D EEMTOERKREAM 2 ERERA (c =a+bi) TRLTWAS.

SPECTRUM : HEEIRESAEZ 7 —) TEMTERBLEZARZ MLERSTWS, ZOBEITANE m BAL
OIS (2, y) %2 m~" BALOZEREWRE (u,v) THAZZ 5.

POLAR : REMTOERIBIES G 2GRN (c = Aexp(if)) TRDOLTWS., WEIZHbNTWS

WA DT, EEIZIIMFHELLRNW &.
POLAR_SPECTRUM : 7— VY T THRHULEZARY MLEBERTRDLTWS., RNEMIZffibnTWaEA%
DT, ERRIZFFERALRNWZ &,

WindowFunc '

VIR YE VSN o il e R Y Ak ik

NONE s RHCABRBE v,
RECTANGLE : JHfEARBIEK

BARTLETT : N— b L v MNEBIH.
HAMMING : 3 V7 &BEHK.
HANNING @ =Y U BB
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Mode '

WaveField A 7Y =7 b2 Hi#he UTRET 2 LZGAEOAM 2T 5.

INTENSITY :

REAL

IMAGINARY :
o RIS AR
AMPLITUDE :

PHASE

LS.
FEERD 4.
JE B 434

il 73 A

e WaveField 7 7 A® SaveAsBmp() X Y N—FAHEFETHV LN 5.

ColorMode '

715 — Wiz AR TEOL LB T LV — 2T 5.

GRAY_SCALE :
D R TL—.
= S

RED
GREEN
BLUE

TV A AT — VIBHRIZ AR,

A

e WaveField 7 7 A® SaveAsBmp () X Y N—FHETHW LN 5.

Interpol '

flif 3 % 3 5 .
LINEAR A
CUBIC : Cubic ffif%.
CUBIC4 i 4 15 Cubic #FHE.
CUBIC6 ¢ 6 s Cubic #i[AE.
CUBICS8 ;8 s Cubic #ilHIE.
SINC : sinc ffEIE.
ADJACENT 22 A VIV S e il i R
BILINEAR CoNA Y =T M.
BICUBIC : N Fa—Ey IHiEE.

NEAREST NEIGHBOR : =7 L A b & A Nl (=ADJACENT).
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Axis '

JAE R 0 5 1 2 Gl S B

X_AXIS : x il x Eli5 M.
Y_AXIS : y > y 50,

e WaveField 7 7 A®M SaveAsCsv() X U N—FHTHWL NS,

ErrorCode '

WaveFieldLib THEH¥ERIZEHET S I —a— K.

WFL.NO.ERROR : T5—7%L.

MEMORY D AEUNRE.

FILEOPEN DI TANDE =T TER,

PARAMETER 2T A= (5IE) BAIE.

FILEWRITE D T TANEERAATS —.

FILEREAD T T ANVERARAAL T —,

SOMETHINGWRONG : ADFHOITI—. ZDMDOT T —.

COMPLEX FORM  : ComplexForm ¥ HIMD E X /MK XA # & .
INVALID_ TYPE  : ComplexForm ¥IZHIDEZE /7 — ) TAEMAREE.
INTERNAL D WERT T —. FEREDRELEL L.

ErrorHandling '

I —FAER DU k.

CONSOLE : IYV =)L (AXVRIA V) IZZT—Avt—VEHIT 5.
EXCEPTION : #2547 5.

Gradation '

WaveField 7 7 ADA TV 7 b &ML U TIRET D BEOMEFHRIE.

GRAY : LA AT —)b.
COLOR : H T —AT—)b.

e WaveField 7 7 A®M SaveAsBmp() X Y N—HETHV 6N 5.
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Platform '

75w b AR— LD

WIN32 : 32bit Edition ® Windows.

X64 : 64bit Edtion @ Windows.

CLR : Windows @ Common Language Runtime.

CLI : Windows BA#+® Common Language Infrastructure.

LINUX32 : 32bit F® Linux.

CpuType '

CPU D, BTl 1 FHHD A

SSE1 : Streaming SIMD Extension 1 %5%3 % Intel/AMD %® CPU.

DevelopEnv '

BB (32 51 Z) ol

ICC : Intel C++ /31 Z.
MSC : Microsoft C++ I 231 Z.
GCC : GNU gecc a3 v 81 Z.

315 F4ROVTH

WaveFieldLib (ZFEZE X NBBOHFIZIE, LELERPSIER E DR %2 HATNITT > TEEITUE T 5 BE0H
5. fIESEZO LS BEBEETTIRICERZBRGFHET S I LIIEKTHLDT, ZDLS BTN - RKRFIFE—
JERDEHELTCHMNATS., TNWE2EHETI2O0RT 1 A2 ) TRTHB. #->T, T4AZ) TRE—EERLTHBT
W, FUEHEZEDIRTEEICE S —EERT 2 BT R0

3.15.1 SphericalWaveDescriptor ¥ 7 &

WaveField 2 7 A D AddSphericalWaveSqr() A Y N—MHETHWBKRMFEDOHHEIEDOZDDT + A7V
TR

SphericalWaveDescriptor (double wavelength, double px, double py, Vector ref=Vector(0, O,
1.0)) I

RYE 74U

5t BA SphericalWaveDescriptor #4Kd 53V A M T 7 X, JE wavelength, BKMIE D ES&HFIH T 504K &
7% WaveField 7 7 2ADY v 7)) v JHilbE (px, py) Z518E LTT « A2V TR EHKT 5. Vector Bl ref
FHRE I L8 UTTHREERT 256 ICBEI N ZBNOWPEFINRY ML (AHDOABE) THD.
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bool IsSameAs(double wavelength, double px, double py, Vector ref=Vector(0, 0, 1.0))

RYE HIERR
OB AERBEADT A ATV TRDONTA—R%EF v I35, H—DNRITA=RTHNIE true L7325, NF
A—RFAVANT T RXDNTA =R EFEU.

e FAl—NFTA—RDTF 4 A2 ) TRIIHEAHTE 3.

bool operator==(const SphericalWaveDescriptor& swd) '

RYUME HERR
OB AR T A2 Y TRE swd BE-TH 02 HET 5.

3.15.2 ShiftedFresnelPropDescriptor ¥ 7 X

WaveField 2 7 A® ShiftedFresnelProp() A ¥/ \—RECHW 2 KHKDEHGHDdDT 1+ A2V T X,

ShiftedFresnelPropDescriptor (double distance, double dpx, double dpy, double spx, double

spy, double wavelength, int nx, int ny)
ShiftedFresnelPropDescriptor(double distance, double destPx, double destPy, const

WaveField& source)

RYUME 7L

5% BA ShiftedFresnelPropDescriptor 2T 2I VA NT 7 &%, 1 OEATI, EREFHE distance, 1=
Wy 7)) v JE dpx, dpy, ETOY > TV v U1 spx, spy, W& wavelength, ¥ 7V VUK
nx, ny D7 M7 LR VEREFE T 272007 1+ A2 ) TR EAEKT S, H2OBATE, BEfcoYy T
VY IR, R, YTV IRDNT A — KL source A HEET S,

o Al—NRIRA—ZDF 4 A7) FRITEHMENRH D, FBRHTES.
o ZiBHEE, ZHEDY L TV VIR, ElcoY TV VMR, BE, TV VIS L WIS IZFE—
NTA=RELILB,
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bool IsCompatibleWith(double distance, double dpx, double dpy, double spx, double spy,

double wavelength, int nx, int ny) const
bool IsCompatibleWith(double distance, double dpx, double dpy, const WaveField& source)

const

RYE CHIERR
OB EREADTAAI)TRONRTA=REF v 7L, TAZY TXOHEHER SN true £ 725, NF
A—RIBFAVAIT I RDNTA=REFU.

bool operator==(const ShiftedFresnelPropDescriptor& sfpd) const '

RYE CHIERR
OB AEREADT A ATV TRONITA—LREF v I L, TAZY TXOEHERHNIL true L7 5.
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B4E

FFEREE

4.1 PolygonSource 74 732 Y &AWV 3HRRIRE
411 FERREEIVAAS
PolygonSource 74 77V EHAWT TH T T LABIFNTE 2[RI L 3231 J 1% WaveFieldLib & EARMIZH

LTHh5.

412 T4LIVMNIBEET77A4

AR
PolygonSource 7 1 77V 1.0 Beta2 ARETIX, ZHLATION—Ta v e A VA M —)VRA Vv FBEHINT
w5,

PolygonSource 714 75 VDA VA =T RDT 4 L7 MV IZRBRBERTI7ANVEA VA N=LTS. BBETF7 4
VETE<AYAP—=LT 4 L2 ) >=c:\WaveFieldTools TH 5.

~Ny s
ANY X T 7ANIE64 Y MR 32 8y MRTHETH 5.
<AVALM=NT 1L Z M) >\include\
<AVAM=)T 112 M) >\include\psl)
A PIZEN

1VKR= S4T3Y

PolygonSource 71 77V 20T 7077 LD RRIZIZLATD 7 AV RIZHDBA VER— T4 75V %
LTH5.

<AVAR=IF 1L 7MY >\1ib\win32\

32y MEDAVKR—=bF1TFY

<AVARM—IT 4 L7 MY >\1ib\

64 Y MRDA Y R=FF1TTY

774 :psl.lib
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FA4FIv o) o3473Y
PolygonSource 71 77V 20T 700 T LOEGFRIZIIUTO 7 ANVRIZHERAFIv IV Vo547
VI ETHD. ZHIEPATH Do 727 ANVK—DFETT 74 (Lexe 77 A)N) LRILU 7 A VX —IZEPNTVWS
BEND .
<AVAbM=)T 112 M) >\bin\win32\
Ry MEDXAFIv IV II4TTY
<AVAR—=ILT 1 L2 MY >\bin\
64 €Y MROXAFIv IV II14TFY
774 :psl.dll,

T—%
RV IV EERT B7-DICBERT—RPETIVLT 7 A IVENEREINTWS.
<A VAM=)T 1 L2 M) >\SampleData\
77 A : Diffuser1024x1024.wf, WHKET VT 71 L%

HrFII—R
Fa—hr ) T7NLVOY T a—=RO—EIILLTIZEET 5.
<AVALM—=T 1LY >\SampleCode\
7 7 A k. cpp
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CERO-=-1

Fa—MY I

5.1 PolygonSource 74 72U ARAW7TOZIVIDERK

511 B—DRYIVOWEEETET 3
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PolygonSource 71 77V &\, KV IVE[9, 0] 12X D E—DRY TV (IEZAK) OXEEEET S T0 s 5

LDV —=AT— R ERITRS
Example HW/ZEZAERY I ONPEHE (VY —A: ExTrianglePolygon. cpp)

1 | #include <psl.h>

2 | using namespace wfl;

3 | using namespace psl;

4

5 | int main(void)

6| {

7 Start ();

8

9 // x-zFEEETCEZAFORY) TV F—% FK

10 psl::Polygon triangle(3);

11 triangle [1].SetX(0.5);

12 triangle [1].SetZ(-sqrt(3.0) / 2.0);

13 triangle[2] = triangle[1];

14 triangle [2].SetX(-0.5);

15

16 // RY)IdIvox&Es, B, HERE

17 triangle.Localize(); //R)TVORLERRICT D

18 triangle *= 2e-3; //1BDRETEHRE. Bfi:n
19 triangle *= RMatrixY (15 #* Deg)+*RMatrixX (30 * Deg); //{@Z
20

21 // 7L —LNY T 7DEE

22 double px = 4e-6, py = 4e-6; /18T VIR

23 int nx = 1024, ny = 1024; /1YY TV T

24 WaveField frame(nx, ny, px, py);//7L—LnNyI77DMER(x,y,0)
25 frame.Clear ();

26

27 //YT—9—DHRE

28 //WaveField diffuser (0); //RHRBLBALEERA WS BE
29 //diffuser.LoadWf ("diffuser1024x1024.wf"); //H B LM HE & 2 &
30 Vector light(-1.0, -1.0, -1.0); //BEXOAHA

31 double env = 0.3; //BREXDEES

32 double gam = 0.5; / / B EFIRE

33 TfbFlatShading flatShader (/*diffuser,*/ gam, light, env); //EELHBICLZTISy b >z—Fa1V
34

35 // SurfaceBuilder D& E

36 SurfaceBuilder sb(frame);

37 sb.SetShader (flatShader); //LTRBLAY 29— %2 #3520
38

39 /I RV T UL REFELTIL—LARYy 77 ICME

40 sb.SetCurrentPolygon(triangle);

41 sb.AddPolygonField (frame);

42

43 frame.SaveAsWf ("frame.wf");

44 | }

*12010/04/22 SurfaceBuilder 7 7 ADKIERMMAEIZ LY, ¥ TN I-RBPFEEINT WS,



164 FHE Fa—rUTN

Ny F T
ANYRT 74NV L Tpsl.h 12— KT 5. PolygonSource 71 77 VDAY XT 7 A IVIFEHDT 71V
ZAPNTWED, psl.h A V7 —RTE5ZLICKVEETEIAY X T 7 AR TRCHEAAENS.

£RIZEE
PolygonSource 71 75 V) OB 7 7 A1$4 T PolygonSourceLib ZAIZEMHNTEHRINT WS, psl iZZ DI
HTHDB. [>T, AHTEM psl DFHEZES T 200NN TH 5.

e Polygon 7 7 AZHWT DA, RHNZARTER psl ZH/RINISRT BENH D, THIFLATEMMEL CERS
N7z Polygon il 1 & DR NP MBERI2DTHD. fE>T, V—AVZAPDI0FHTRLEZEED
psl::Polygon triangle(3)

DRRIZFER S B2 BEDVDH 5.

MEA L%
PolygonSource 74 77 U i% WaveField 71 75 Y (WFL) aX—Z22 UTERINTVWEDOT, HAELTET
#MHIZ WFL @ wfl:Start () BHEZEFEITT 5.
o LIVNIHIZIXTA T IV 774 psl.lib &2V V273505, INAVIRINICERET 2 BT AW, BEMA VA
F—UEEE] DPIEL K fTONTWIIE, psl.h OFARAAI L > THEIMWIZ psl.1ib ) Y7 I b.
o EATIFIZIE, PATH Diio72T « L7 MU, FAT7 74V (*.EXE) LHIUT 4 L2 b VIZ psl.dll BRBET
H5.

V=AYV ALD10-147HTI, ETHETEZR)IVOBREZFELTVWS., ZITREZMABE) IV THED
T, 10fTHTPolygon 7 7 AD IV AR T 7 XT3 MOEY TV EEHLTWD. &HOMEEHEIL (z,y, 2) = (0,0,0)
Tt E N5, ZOHTIEEMID A triangle[0] ZFHAUIZENWT WS D THHIED £ FREL TRV, ZD=f]
FBIXIE=MAETH Y, £7 (2,0, 2) Vil ECEBEEZREZ2ITO 728, EOD 2D x & 2 BIEOAEZZELTWDS. &
B, TOBBTIIZELOEZTIE 1[m] LTV,

WIZY =AY A MDD 1T-197HTIE, ETHREUZBEORY) I U TR R E X PMESE, MEZ2#ZELT
W5, 1747HTI% PointArray 27 7 AD Localize() AV N—FHZFCHL, RV TV E2EUIEEROFLE R
RIZBELARBLTWS, £/, 8IFHTRA—N—0—FHEHEFZHAVWTY A XZ2EE LTS, ZITREILD
EIM2mm] 1225 &512LTW5A. 1947HTIE®IED RMatrix 7 7 A A —N"—u— FEAETFZHWNTKRY TV
DIEEAEZTWS., ZOFITIE, 3 i 30 EEEEL, K2y iliE Iz 15 EEEELTW5.

2225 fTH T, Y ITVHFEHRMNT 27— Ny 77 2HELTWS. 22T, b=y 7 7&iE
WaveField 7 7 ADA TV 7 FThH Y, —MITHE (Z'0—r3)L 2 i) [CEEREH ECOEZRENGTHS. 7
V=LY 7 7 OWBLRRALE I, —BRICEHEUZWERY T OEEICERET 2 ABFEIEN. TV =Ry T 7D
ML R TV OMEFHENT NS L RVEHERHE 2 BT 2555 EICRRT 2560755, ZoflTiE7LV—24
Ny 77 (z,y,0) TCH Y, KU IV, 1747HD Localize() A ¥ N—HOIFCH UIZ & 0 IZIFFAMEICH
DT, 7Lb—LNy 77 LERBMEIZRY) TVRFELTVS.

28-33THTH, Yz —X—AT VI MEREEEZToTWVWS., Yz —X—FT V7 MIKRVITVEEDES
WLV RN T T ENRRETEA TV M THY, Y2 —FTA VI HERTIVAF Yy v BV I EOREEITOH
DTH5. ZIT, mEBMETI IV MYz —T 1 VT R2FRELT VWS, 28-29 1TH DI DO HAAAIE, T2
TIFEIAY T RLTHD. Tk, Fikar — AN CTIRIEBAHZ WS & 0+ 0k S O ELERH %2 v 5
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1ED DHRR 72D TH D, RRIRMEE % A I 2 AR HE X I T2 I A b 35, 30-32 7H THIMA
HDFE (RPIONPHEITT 2 [E2RT T M), BREDEOEIEG, T oITMERIRMEZHEEL TWS. 3317HTIZ,
REVHEBNHOBENIA Y I T M LUTHSE. ZOXDIZTHI LIk, BHEMICEBEMEIH oS, RE
OB OHEAIMEEZ HW25E1E, 33THOIA Y M T Y 2D ERL.

BB, WIXO LR EBRESLOHEIZED LSBT A V2 LW TIRE 208, FMEGIRMEIZ T T L% ER/
HETLHEIZIDIES.

36-37 {TH Ti¥, SurfaceBuilder 7 7 ADA TV 7 MERLEE%ZIT> TW5. SurfaceBuilder 7 7 A%, K
D IV EGET B0 R E R RS I ATH S (6.4 HiBR). BEIIGU T, FHEMEEICEERT S8
TA—=R (633 HiBMH) 2RETHIHENRH LN, ZZTRENSEFETHEMLL, STTHTYz—X—FT Vs
FRHAAATNE T THS.

34 ITHTIL, SurfaceBuilder M sb IZFA T ARV IV AHRELTEH Y, 35 THTHRY ITVREEFHALTY
V=LY 77 frame WMELTWAS., HEDOKRY IV 2ZWUHMLTTIV—L Ny 7 7ITIIET 2720121, 20
SetCurrentPolygon() * >/ N—Bi#{& AddPolygonField() A ¥/ N—BH# AR HIZH DKL THEOHT.

512 MEETNI7ANEHHAATEDRREHET S
PolygonSource 74 77V Z W, CG HDET 7 —FTHERLZYHKET IV T 7 1 V&2 GARA TE DN ZFHA

ERA=ACENONESYSe R /R
Example WFNEEEGR S5 (V) —A: ExCgModel. cpp)

1 | #include <psl.h>

2 | using namespace wfl;

3 | using namespace psl;

4

5 int main(void)

6| {

7 Start (); wfl::SetNumThreads (); J/ERBICTOty AT ERANS

8

9 /] MEETLI7ALDOHEHFDLAHERE

10 IndexedFaceSet model;

11 model.LoadWrl ("cube.wrl"); [/ FHmHAH

12 model.Localize (); / /iR ERAMEICE<

13 model.SetWidth (2e-3); /INEEROBELI 2o I B2 LS IR A X ERE
14

15 // 7L—LNRNy T 7DERE

16 double px = 4e-6, py = 4e-6; /1YY T IR

17 int nx = 1024, ny = 1024; 119V T) I

18 WaveField frame(nx, ny, px, py); //7L—LNy 77 DNEIR(x,y,0) &
19 frame.Clear ();

20

21 /1Y T—9—DBRE

22 //WaveField diffuser (0); //BERBBBAEBAERWDEBA
23 //diffuser.LoadWf ("diffuser1024x1024.wf"); //IL B ML DO HF & A &
24 Vector light(-1.0, -3.0, -1.0); / /BN DAE

25 double env = 0.1; //BREHDOEE

26 double gamma = 0.3; // FIEFIRIE

27 TfbFlatShading flatShader (/+xdiffuser, */ gamma, light, env); //73v b Yz—F4V
28

29 // SurfaceBuilder®i&E

30 SurfaceBuilder sb(frame);

31 sb.SetDiffractionRatio (0.9); / /B ERRE

32 sb.SetCullingRate (0.6); /1h) Y TREBE

33 sb.SetShader (flatShader); //LTRBLEY -9 —%2 #3320
34

35 /] MEET hnodel P SDXFEHBELTIL—LNYy 77 ICNE

36 sb.AddObjectField (frame, model);

37

38 //7LRIVEDT S LROYENEERZLHFROT S LOMEBEE TIEMEET 3

39 frame.ExactAsmProp (560e-3);

40

41 frame.SaveAsWf ("frame.wf");

a2 | }

ZoflcirkvyrodakwyYayERKEIZHWS Y, 747H T wfl:SetNumThreads () %% H W Tk
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KIBOWF B A2 FHELTWD. 10-13fTHTI, ETN I 7 A NVEGRARATEDMNEL YA X 2HBEL TV
%. IndexedFaceSet 7 7 Al%, ET NV OMiEE2RTHANL S S ATH 5. 11 THT, IndexedFaceSet 7 7
A D LoadWrl() A ¥ N—H%ZHWT, VRLM2.0 ERX7 7 A V& FAAATWVWS. IndexedFaceSet 27 7 A&
PointArray 7 7 A% AL TWADT, 12-131TH TIL, PointArray 7 7 AD Localize() A VU NN—FHEIZ L Y
KE TV OINER (Bounding Box) O LA A L —3T 2 & 5 IZWADALE % B E L, IndexedFaceSet 7 7 A
D SetWidth () A >N —FIEUT & b 2 DWIEDAERETE DOREIEAY 2mm 12725 £ 5 (IZYHRkY 1 X2 ZX TV,

16-33 7B IR EIHIOY > TV a— N R U TH S0, T Z Tlk SurfaceBuilder 7 7 AD SetDiffractionRate ()
AV N—[%% SetCullingRate () A U N—[HHEHWTHAEBE2REMPSEELTWVWS. ZNs DEEIFFIHE
WEDOARSIEFERZIZLHEEERX 5. nb, MEiOY Y TVa—FeFkz, 7V—502"y 77 OfERYIEE
YW 2 & 5 mUBEEDMEICELS ZEAEETH S.

o KBTI LANSHNIZMBIZYARERET 27V ANVEERR ST LADGEH 7V —03NY 7 7 DALE E2 YA E
NOEEL TR SRV, 39HITRT LD, AU T T LDMNEBETONEEB S -DITIEYRINERE DO HEEZIZE
MR 2175,

36 fTHTIX, SurfaceBuilder 7 7 A® AddObjectField() #* ¥ N—[#HZHWTHHRNAKDEIHEZT-oTW
5. ETIVOBEMIDHAX, 7V—LNY 7 7DREIZL> CHFHBERMEPEREIZRZ5G60H5. TDT:
& AddObjectField() A Y N—BHIZIZEOPDOEAPHEINTE D, IAVFAL Yy FUABEZBEETSILHT
5. ¥, BMETIH—DDOR) I VEMET ANV Y =LAy E—IUNHAINED, ZOAvE—Iid
SurfaceBuilder 7 7 A® SetCallback() A Y N—FHAEAWVWTEETLZZ LN TES. HlZ1E, SurfaceBuilder
DEENZ, MDD 1T BEMTBILICED, Ave—V N 2EIETEIENTES.

sb.SetCallback (NULL) ;

ZHEY TR A LEEBBERGEIZIIETETH .

%12, 39 f7H T WaveField 7 7 A® ExactAsmProp() A Y N—[%Z& HWTWARNIKEZEREIFEL, vos o
LAHTONEZEB/TVWS., ZHRE 7 VRANVEERO TS 00N FEE2HETEIHETHD, 1 A—-VRMOEEITILER
W B, TAVT YU IMENSIZERELST, SHEREENBELRE A ExactAsnProp () A YN =BT
AsmProp() AV N—EHEHAWEHEELH 5.

52 TUOARAFvIwvEVY
521 EHRETIRAFv~vvEVY

ERETIAF Yy~ YT M ERT AV EICREBE LT 2 AF v iR E2UARREICERE T2 2128 -
T TIVAF YV YT THS., EREILLEZTI7AF Yy Ly 7Ol&%2X 5.1 IR,

EHRET I AF v <y ¥V T OEARNBIEDOY > TN — A2 RITET.
Example ©FE¥ETI7AFy<y¥y S (V—A: OrthoTexureMapping.cpp)

#include <psl.h>
using namespace wfl;
using namespace psl;

int main(void)

{

[ TS TSNS B SO U C R

Start (); wfl::SetNumThreads (); J/EABICTOty AT ERANS

9 //ETIVOHRE
10 double objectSize = 2.5e-3; //EDEY A XE2.5nmE T B
11 Point posObject(0.5e-3, -0.3e-3, 0);//MAEDHLLE

13 //EETIVT 7 A IV DETHAH ERTE
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FHORAFVEE

51 EBREIZLBETIAF Yy VT

14 IndexedFaceSet model;

15 model.LoadDxf ("Sphere200.dxf"); /1 BREDET A 2

16 model.Localize (); [/ E—BRIICRRICE <

17 model.SetWidth (objectSize); //9FT A AR E

18 model += posObject; / /IR RLE % R E

19 model . AutoNormalVector (); [/ —A—1—FT 4 VT DE=bDEE

20

21 // 7 L—LNYy T 7DEE

22 double px = 4e-6, py = 4e-6; /1YY T VIR

23 int nx = 1024, ny = 1024; /19T T8

24 WaveField frame(nx, ny, px, py); //7 =Ly 77 OB (x,y,0) &

25 frame.Clear ();

26

27 /1Y T—9—DHRE

28 //WaveField diffuser (0); //BERBBBRULBERWVWSE S A

29 //diffuser.LoadWf ("diffuser1024x1024.wf");// B L8 O &% » A &

30 Vector light(-1.0, -1.0, -0.3); / /BN DM

31 double env = 0.1; //BREXDEIE

32 double gamma = 0.01; / / W IEHIRR{E

33 TfbGouraudShading gouraudShader (/*diffuser, */ gamma, light, env);//V—O—>YxI—F1VJ#{E
34

35 /1 TV RAF v ERDFRHAH EHE

36 Texture texImage; /1790 AF v El&GR» LS
37 texImage.LoadBmp ("MoonTexture.bmp", INTENSITY, 0, 2.2); //TVRFvEB{EAVVE2.2TH & RA T
38 texImage.SetWidth(objectSize); //EOEY A XL BIREY 1 XEADED
39 texImage.SetHeight (objectSize); [/ DEOHEY 4 X BT 1 XEEDES
40 texImage.SetCenter (posObject); //DEDOME L EGROMNEEADED
41 Tfb0lthoProjectMapping moonTexture (texImage); /I ERETVRF vy EY T DHElE
42

43 //SurfaceBuilder®®E

44 SurfaceBuilder sb(frame);

45 sb.SetDiffractionRatio (0.9); / /BT E

16 sb.SetCullingRate (0.6); /17N Y TRRE

a7 sb.SetShader (gouraudShader); //ETRBLEY =4 —%#lHAT

48 sb.SetTexture (moonTexture); // ETCHRELET IV AF vEiREHEHMAD

49

50 //MEET I model ALDREEHFELTIL—L Ny T 7ICME

51 sb.AddObjectField (frame, model); /1 IRICRETE

52 frame.SaveAsWf ("object.wf"); /17NNy TRICE—T

53

54 //7LRIVERYT S LROWENEERZLHHROTS LOMEBEE TIRMEET 3

55 frame.ExactAsmProp (50e-3);

56

57 frame.SaveAsWf ("frame.wf"); / /IR DIRTE

58 | }

512808y 7)Y —2A2BEXELAEZHDER>TWADT, ZEEZFTNMIENTS. RBZDY—ATIX, T

I AF ¥ Xy ¥V T TIEARL, TfbGouraudShading 7 7 A2 AW/ -0 =Yz —T 4 V7 Ef7o TV 5.

10-11 T TIEYKDOY A R MBEETEHRLTWVWE., TIAF Yy Y I TIRPEDY 14 XA BREREIZE D BE
MHB7H, TOBHKIFEETHS. ZOHITIE, HlIROEDIZOHILEALST S UEMBIIYAZEBEL TWS.

14-19 I7 CRYMEZFHARATNS.

ZDWHIILFTDOY > Ty — 2L FIEB R U TH BEH, 18 17H TUMRD AL
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BERELTCWEI LY, J—O0—Yz—F 1 v 7 DUfD7-HIZ IndexedFaceSet 27 7 AMD AutoNormalVector ()
AVN—EHEAWTERRZ MVEHBREL TWDE ZANRL STV,

28-33fTDY = —X—DFEDH KERENIZA VDY, TfbGouraudShading 7 7 ADAVAN T I REHNTY = —
R—=FT7T 7 FEFEHR LTS,

37427 TR T I AF YHBOREERIT> TS, 37T-38FIZRT &ED, 77 AF vyERIL Texture 7 7 AD L
TV MIHYTME 2.2 D INTENSITY €— R THARL. T7AF YEi{E, #HLTTI7AFr~vv ey s3I
57-0, TOE LIy FIFEETIERV. UL, R51ITRTESD, 3R E T VERICERYINDS
b, TOYEMY A4 XL MEEYRET IV E—HIERITNER SR, ZD72D, 39-40 17Tk, WEY 1 XLWkE
FIE =T 5 & DIZ Texture 7 7 AD SetWidth() AV /N—EEX SetHeight ) A Y N—HEZHWTEZ &L
Ey FEHBELTWD. 7z, ALITHTIEEGEO 70— \VERZYEETVEHDE TN, ZOWE, T 2
> CIERE IND 20, 2 MEIFED XS RIETE R,

<«<—— objectSize ——

<«<—— objectSize ——

52 FTIAFYHEBDOY A X

ZOHITIE, K52ITRTEED, TI7AF YHEHIBRIEVIO» SHMBELUMEKET VE —HT 2L THEFMLTH ST
b, VY1 XDOHREIIERTHED, TIAFYEBDO HDAZEZT Y EV I UIEWEEEIIE T 2Ly F L EGME
DI M 72 5.

42 7THTIL, TfbOlthoProjectMapping 7 7 ADA 7TV 2 M EERRL, TZAF ¥ v ¥V 7 DOH¥fHEEITH> TV
5., ZZTHRLEZYY YT AT Vs M%, 49 17H T SurfaceBuilder 7 7 AD SetTexture() AV N—F%%
FA\WT SurfaceBuilder 7 7 ADA Y ARV AIZEET S I LIZLD, AddObjectField() A v/ N—BIBEITIRIZT
TAF Yy EVIREFTIND.

522 UWTFIRFvIvEVY

CG LD UV v BV T IZLBTFVAF YRy EV T %ITHIENTES. 2720, UV vy ¥V IHEHIE, €
TI—TERLUEZETLV I 7ANIZEEFNTVERELRSH S, PSL TIIEHEDL Z A, A XA TEED MQO
X774V D UV vy TOREFRAALZ LN TES. 428, Rel 1.1 LETIZ=D2U EDTF 7 AF v iz 7z
IVEVTIZBENIGLTED, AA v FNy ZREDHFHIFZERINT VWS, £D72d, Rel 1.1 TUV 727 A F ¥
YUY ITDEENEFERINTED, Rel 1.0 ETOFZAF v~y ¥ (by INFHRL) &1&Y — 2D H M7 <
BoTWBDT, FRVPHBETHD.

UVRYEYTIZEBT7AF Yy BV ITOMR%EK 53 1R L, UV T2 AF v vy s ORARNZUED
Rel 1.1 BABED Y > TV — A %IRRT
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X
TORFvE o —
v IRTIK
53 UVFZAF¥y~IwErs
Example UV 77AF¥<vEr7O¥ Ty —2Z (Rel 1.1 i) (Y —A: ExUvTextureMapping?2. cpp)
1 | #include <psl.h>
2 | using namespace wfl;
3 | using namespace psl;
4
5 | void main(void)
6| {
7 Start (); wfl::SetNumThreads () ; //BARRICTOty a7 ERVS
8
9 //ETIVOHRE
10 double objectSize = 6e-3; //MEDEY A X%6mnE T 3
11 Point posObject(0, 0, -50e-3); /7D HROIE
12
13 //MEETIVT 74 DFEHFDH ERE
14 IndexedFaceSet model;
15 model.LoadMqo ("bus.mgo"); //ET—SDFEHRHR. UVI vy EY ST —9E5HRENDB
16 model.Localize (); / /iR E —BRHICRERICES
17 model.SetWidth(objectSize); /1Y A A&k E
18 model += posObject; / /IR ALE % R E
19 model.AutoNormalVector (); //T—0—=Y1—F 1 VI DI=HDHEE
20
21 //7L—LnNy 77 DERE
22 double px = 10e-6, py = 10e-6; /1YY TY) VIR
23 int nx = 1024, ny = 1024; /19T T
24 WaveField frame(nx, ny, px, py);
25 frame.SetOrigin(posObject); /17 L—=LRy 77 DABEMEETILORD
26 frame.Clear ();
27
28 /1Y T—9—DHRE
29 //WaveField diffuser (0); //BEHRBILBMBEE®ED B A
30 //diffuser.LoadWf ("diffuser1024x1024.wf");// 4k B L 8 D 5% & A &
31 Vector light(-1.0, -1.0, -0.3); //REAXDIERA
32 double env = 0.1; //BREXDEES
33 double gamma = 0.01; // FEIEFIR{E
34 TfbGouraudShading gouraudShader (/+xdiffuser ,*/ gamma, light, env);//Y—A—Yz—F4v5
35
36 //UVF VR F v Iy EVYIDERE
37 std::vector<char*> texNames; [/ TUVRFYEBRI7AIVEDY X b
38 GetTextureNamesMgo ("bus.mgo", texNames); /177 4IWEY RN ERHFAD
39 TfbUvMapping busTexture (texNames, ".\\", 2.2, wfl::GRAY_SCALE); //UVX vy EY S F Tz
40 //77ANDBRHRELTALY MT AL MY EIRE
41 //SurfaceBuilder D {E
42 SurfaceBuilder sb(frame);
43 sb.SetDiffractionRatio (0.9); //ERTEREE
14 sb.SetCullingRate (0.6); /17 Y TRRE
45 sb.SetShader (gouraudShader); //ETRBLEY =¥ —F TV ) M ERHAD
16 sb.SetTexture (busTexture); //ETHBLAEUVR vy EVY I A TV N EHSRAD
a7
48 //EET ) model S DHXKEHELTCIL—L Ry T 7ICME
49 sb.AddObjectField (frame, model); 1/ ESRETE
50 frame.SaveAsWf ("object.wf"); // TNy TRICE=T
51
52 //7LERIVEOYS AROYMGNEEBZHKROTSLOMB(z=0) X TERFAET
53 frame.ExactAsmProp (-posObject.GetZ());
54
55 frame.SaveAsWf ("frame.wf"); / /R SIEDRE
56 | }
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[ 1|

521 HioV Yy TNy —A%EBEBELZEDLR>TVWEDT, BHELZDWTHHTS. 14-15 7 TIEETFILVI 7
A IWEFRAAATVWS., UV Iy ¥ T2 AT 5720I21% IndexedFaceSet 7 7 A D LoadMqo () A v/ \—Fi#%
FRALURTNIEZ S22, ZOBBUIZ & 5 T IndexedFaceSet M0 model (ZE TR ER AR 4, A THmUEEFE
W 5.4 R UZT 7 AF v EED UV EBEMAERZREIND. 36-39 7 TSI Y VI T 5T 7 AF v HBDOREZE
ToTWVW5B., ARXRELIAALAT MQOTBAT 74 NVIZIE, TO2AFYEBET 7AIVDT 74 VEHDBEBRINT VWS,
GetTextureNamesMqo () B#i& FHIWTZD &% texNames LIS T 5. ZOT 7 AF v ROV A M, 4047HT
TfbUvMapping 27 7 AD A » A X A busTexture ZEN T HEEDFI & 405, 2B 2 Tld, TfbUvMapping 7 7
ZDHEADENEANTE D, ET)VT7 74)0 bus.mqo ZHREEINZT 7 AF Y EBEOT « L2 b FHREELL T,
AVYITAVIZ MVIZTZAF Y HBEBNCIO IO I LE2EFTEILERNELTWS., £/, T AF v
B <22 D7V A A7 —)b (ColorMode FI%HL) THiAAAZ & ZIHE LTS, 47 17T SurfaceBuilder
TIADA VARV A SO ILHRELUEZT VAF ¥y ¥V 4TV 7 b busTexture 2 &k L TW5E. Zhitkb,
50 7 H @ AddObjectField() A ¥/ N—BHUT & o THIARNIK Z BT HBIZZ DO UV T2 AF vy EV I HNEM

—
jren=|==

500 pixel

<— 400 pixel ———

K54 UVIYEYTTET7AF v

5.3 R (FRENE)
531 MEARBADIILTY METESDORKRZERKRT 3

3D ¥V —VIZ O LOYHEDBFEET 256G, FHOYELT 7V b AA A=V 27325 D% M < 72T ERULIE % 5
BZHENRH L. DT, TORDITHERYIVT Y ME [ ICEGLEOY > TV a—-RTh 5.
Example BERRODN % ERULIE T 5 (VY —A: ExSimpleSilhouette.cpp)

1 | #include "psl.h"

2 | using namespace wfl;

3 | using namespace psl;

4

5 | int main(void)

6 | {

7 Start (); wfl::SetNumThreads (); //&RARICTOEY S ATERVD

8

9 //BERR - ARG E

10 Point posWallpaper (0, 0, -100e-3); //BEKIEZz=-100mm D {iI B

11 Point posObject (0, 0, -50e-3); //EIEz=-50mm D i B

12

13 //17L—LNy T 7 DRE

14 double px = 4e-6, py = 4e-6; /18T )V IER

15 int nx = 1024, ny = 1024; /18T T8

16 WaveField frame(nx, ny, px, py); //7L—Lny 77 OB (x,y,0) &
17 frame.Clear ();

18 frame.SetOrigin(posWallpaper); /17 L—0LXy 77 QYA EIREROLE
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19

20 //BER(ER) DR E

21 double width = 4e-3, height = 4e-3; //BEEOY A X

22 WaveField wallPaper;

23 wallPaper.LoadBmp ("Checker (256x256) .bmp", AMPLITUDE);//BiKER%EHENKEDOIRIEE T2
24 wallPaper.SetPx(width / wallPaper.GetNx()); //B#DIEBE—BIT2L590 ) VIRHRERE
25 wallPaper.SetPy(height / wallPaper.GetNy());//BEOBI&—BI2LIY YT v IHEBRERE
26 wallPaper.SetOrigin(posWallpaper); //BERDAIBRE

27

28 //BEROWEERELTIL—LNY 77 ICNE

29 WaveField wpFrame = frame; //BERBDI L —LNy TP

30 wpFrame.Clear ();

31 wpFrame.ResamplingAdd (wallPaper , NEAREST_NEIGHBOR);//BEfEHR% M5 L CEK/\y 7 7 ICNE
32

33 /- TREHRLLBBULEEED HE

34 //WaveField diffuser; 7S Sk

35 //diffuser.LoadWf ("diffuser1024x1024.wf");// 4 B L 0 &% & A &

36 //MultiplyDiffuser (wpFrame, diffuser); //ERERICHEBLEORSE

37

38 wpFrame . ModRandomPhase () ; //BEIFILEAIAR & 3 ICAIEELEUE

39 frame += wpFrame; [/7V—LnNy TP ICBERR (B Ny 7 7)) ME
40 wpFrame.Dispose (); /BNy T 713E I BERVDTESRE

41 frame.SaveAsWf ("frameO.wf"); //TNRy TRICE—T

42 frame.ExactAsmProp (posObject.GetZ() - posWallpaper.GetZ());

43 //BEENREMEFEETE®. M & Ez=-50nmnil A D

44

45 //MEETIVT 74 DFEHFDH ERE

46 IndexedFaceSet model;

47 model.LoadWrl("cube.wrl"); [/ FwHAH

48 model.Localize (); / /iR RRAEICE <

49 model.SetWidth (2e-3); [/ EEROBIBAf2nn IC B2 LS KM A XERE
50 model += posObject; /I PEETIVOMBRE

51

52 //VIVITy IR NIE

53 PaintObjectSilhouette (frame, model); //VIVITy NEDER(0) IR B

54 frame.SaveAsWf ("framel.wf"); //TNNy TRICE—7

55

56 //YT—9—DHRE

57 Vector light(-1.0, -2.0, -1.0); //REAXDHF

58 double env = 0.2; //BEXDEEG

59 double gamma = 0.3; // FEIEHIBRIE

60 TfbFlatShading flatShader (/*diffuser, */ gamma, light, env); //EBMAATISY bh¥x—F 1V T#lE
61

62 // SurfaceBuilder®Di&E

63 SurfaceBuilder sb(frame);

64 sb.SetDiffractionRatio (1.0); / /BT EERE

65 sb.SetCullingRate (0.6); //H) Y TREE

66 sb.SetShader (flatShader); // ETCRERLEY z—4—5lHRAD

67

68 //MBEET I nodel AL DREEHELTIL—L Ny T 7ICME

69 sb.AddObjectField (frame, model);

70 frame.SaveAsWf ("frame2.wf"); //TNRy TRICE—T

71

72 //7LRIVKOT S LBAOYMEERERZHDEROT S LOMNBE TEMETET 2

73 frame.ExactAsmProp (0 - posObject.GetZ());

74

75 frame.SaveAsWf ("frame.wf"); //HR0YT S LGB TOYIRARE

76 | }

10 FTEWCRT & 512, ZOHITIE 2 IR EHEYIMAD TEEK] 28 2 = —100mm OB IZH D, 3 IXKTEWAD 2 = —50mm
DALEIZE PNz 3D ¥ — Y ORI G ERLTWS, 3D V=V ORPSIERICHAE 2 ED 5720, 18THTH
ELTHEED, 7=y 7 7 OYHMEIZEERK EF U 2 = —100mm TdH 2.

B D 2 R T 5720, 3 2247HT Texture 7 5 ADA Y ARV A% MR L, 23 17 H CEERKROEIG % 7
AATWS., ZORE, H2 <l 2.2 D INTENSITY €— R TiiAiAdr. RIZ 24-25 17 H CEEROMBEL 22 1 X% 3
L, E5IZ264THTEZOMEBEEHEEL TS,

29-30 fTH CEEMDEIH DO 7 L — LNy 7 7 2 LT upFrame 2¥fHiLTW5. ZOT7L—L4LNy 7 7k, —#IZ,
R ILEAUY A ATRAUY YT VIMETH S, 31 THTIEZ OBEREHRA 7 L — LNy 7 7 (T BERK I {4
ZIE—LTW3. ZZT, BEAKEOE 7Ly FIFEHEAFEHA 7V —LNNy 7 7DZENE =K LR WD,
ResamplingCopy () A Y N—FHZHWTHT Y 7Y 7 LTa¥—LT\Wa. 33-36 47 H TRk R BUAZAH 2 W
2BETHY, TOHAIE MultiplyDiffuser () BIE W TR 7 L — LNy 7 7 ITHEEUNiMH 2 B L,
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(a) 1B (b) 48 %

5.5 BEMOEI (frame0.wf) OHRIE & AL

39MTHTI V=N 77 IZMET S, LU, —BICIERFRAR IR IEBE 2 WO T, 38THIZRT LD
ModRandomPhase () A > /N—BH#0% AW TAIMHZELEAL T 27217 TL W, Z O TORMSEE 2K 5.5 IZR LTV
5. 95 UTHERR U 7= 2 DEERDEIKIE, & 512 49 /7H TYHADALE (2 = —50mm) ¥ TEMEIE I NS

46-49 ITHTIX, AIHEIE [k, VAT TV OFAAAR L ZTDH A XFEEIT> TS, 50THTIRE 512, YikfiE
% z=-—50mm IZHEL TS,

UNVLTY NIATUHETFToTWBEDHN 53 {THTHS. PaintObjectSilhouette() BIEHWT 7 L —L Ny
Ty MERERHIWTWS., ZOREZK 5.6 (a) ITRT.

(@) fram1.lw (RMEH ) (b) frame2.lw (FRIE 5 77)

5.6 VAF VTN I N/BEOGH (framel . wf) EWMANEIK R EHE U 2 G BOLH (frame2. wE)

57-69 fTEIFEIfioY v 7L a— REIFIFELU T, YILIT v b A7 X N BEOGRIC YA 2 EE L T W
5. 7272L, ZZTIX, 64-6617H CTYMBRNEHHABEDNNT A =R ELDHFHEL TWDE. PR E2EE L &80 %2
5.6 (b) IZRT.

BHBIZ, T3FHTHBES I LAOMEE THRINEEHAR LTV,

532 RAYFNYIHRICLBRYTVEFGOIILI Y MNE

YRR DL Ty METI, WERZFOLDIZHBCAIZ L=V a3 vdh b L ZDWAIET WAL T 7V b LA
A=l B. £, HWZRERYERETIEIOLIT Y 2 ANBMEIZE>TIRIYLIZY P ATZDRVWERR X
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LHEGSERS. TNOSDBHKIR) TVBRMATY LTy MERZIT) 2L THSIENTES., L, BEDOIIL

Ty MEEZZOEEARY) IVBEAITEMS 2 LFHERRARKIZZ D ZH TR,

ZFIZT, RYITVHEAIILIT Y MERUIEEZSHET 221y FANy 7HFEEZHWD., A4y FNNy ZEERZRAWEY —

AZIRITRT.
Example A1y FNy 7EDOY Y TV —RX (V—A: ExSwitchBackl.cpp)
1 | #include <psl.h>
2 | using namespace wfl;
3 | using namespace psl;
4
5 | void main(void)
6 | {
7 Start (); wfl::SetNumThreads (); //BRRBRICTOEYyHI7ERVS
8
9 /I ETIDHRE
10 double objectSize = 4e-3; //DEOERY A X %4nn & T B
11 Point posObject(0, 0, -20e-3); / /' EOROAIE
12
13 //MEETIVI 7 AN DFEHAH & ERTE
14 IndexedFaceSet model;
15 model.LoadMqo ("mikul\\miltukumiku.mqo"); //¥ET—9DHEH»AH UVI v EVY I T -9 tHmHRAEND
16 model.Localize (); / /R E—REMICRSRICE <
17 model.SetHeight (objectSize); /1A (B ) 2R E
18 model += posObject; / /R AIE AR TE
19 model.AutoNormalVector (); //T—0—=Y T —F 4 VT Db DEE
20 model.SortByDepth(); [/ ZA Y FNY VEDEDICRTEARICY—RT
21
22 //7L—LNy 77 DERE
23 double px = le-6, py = le-6; /1YY T VIR
24 int nx = 4096, ny = 4096; /18T T
25 WaveField frame(nx, ny, px, py);
26 frame.SetOrigin(posObject); /17 L—LNy 77 ORBRMEETILOFD
27 frame.Clear ();
28
29 //YT—9—DRE
30 //WaveField diffuser (0); //BEHRBBBAEAER WS B A
31 //diffuser.LoadWf ("diffuser1024x1024.wf");// 5 & A &
32 Vector light(-1.0, -1.0, -0.3); / /BRSO ARE
33 double env = 0.1; //REXDEE
34 double gamma = 0.01; // FEIEHIBRIE
35 TfbGouraudShading gouraudShader (/*diffuser, */gamma, light, env);
36 [/ T—A—=Yz—=FTqvIATIU b
37
38 //UVFVRF v IvEYIDRE
39 std::vector<char*> texNames; [/ TUVRFYEBRI7AIVEDY R b
40 GetTextureNamesMqo ("mikul\\miltukumiku.mqo", texNames); /17 74IWEY RN ERHFAD
41 TfbUvMapping texture(texNames, ".\\mikui\\", 2.2, wfl::GRAY_SCALE); //UVIR vy EY IS+ Tz b
42 //77ANDBAFRELTALY MR nikul" & #§ &
43 //SurfaceBuilder DR E
44 SurfaceBuilder sb(frame);
45 sb.SetDiffractionRatio (0.9); //ETEREE
16 sb.SetCullingRate (0.6); /17 Y TREE
47 sb.SetShader (gouraudShader) ; //ETRBLEY =¥ —F TV ) MERHAD
48 sb.SetTexture (texture); //ETRELAEUVI Y EY I ATV NERARAE
49
50 //MEET ) model ALDRFEEHELTIL—L RNy T 7ICME
51 sb.AddObjectFieldSb(frame, model); //RA v F/\v X THRHRNKEE
52 frame.SaveAsWf ("object.wf"); /1Ty TRICE—T
53
54 //7LRIVEAYT S LRAOMGENRERSDHTATFLDMNEBE(z=0) F THEMEF E T 2
55 frame.ExactAsmProp (-posObject.GetZ());
56
57 frame.SaveAsWf ("frame.wf"); / /IR DIRTE
58 | }

Z OFITIX, http://innoce.nobody.jp/HH X7 H— RIETHWEZHEIZD 3D F—XZ2H0TW5. psl
TIBUED & 25 BMP EADE B L hiasildie iz, Hii#fiie LT, 77 AF vEBAETZ 8y h BMP (<

L, ALY T4 LI NVETO mikul T4 L7 MUIZMQO 77 A )VEHEE T 7 AV AERELTWA.

ZOHNE 522 HDY VTN —AEFBEELLZEDLR>TWVWEDT, ZEAIDWTHEHTS. ZOHITOER
M7 2858 fUE 51 47 H oA e A B BEE % ik @ AddObjectField () A ¥/ N—[H#iAH* 5 AddObjectFieldSb() A v
N—BBUZEZ 2T THSE. 12770, AAvFNY IEERZETTE20CEFHonUHRY T UNEITEDOFERIIEIC
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V= hrEINTVWEHENRD D728, 2047 T IndexedFaceSet 7 7 A®D SortByDepth() A Y N—FIfZHNTY — b
EiFoTWwWb., TOMDEREME LT, 41 f7H T TfbUvMapping 7 7 AD A Y AR U A texture # KT 5BDF 1
L2 MVRELBIZBWTIE, "AXFHOmEE \\" L LTTA V27 NI THIILE2IHRTILENDHD. F7z
ZIZT, TOIAFYHEBDOST Y EE LT 222 EL, Z'LA AT —)LE— NT (ColorMode 4% ) THifR% H
ARAZEZBELTND. £ — T INYMENHE Object . wE ZIRIEMHETRR U MEREZM 5.7 12517,

5.7 WA Object . wf DHRIFES

5.4 I XV MpEERWEKEESTE

AEVIZIATZO— FTERVWE S WRBBASLKDFE TR, €AY MFRIZITSLEN DB [10]. £ AV
A EDER IR B KK D 72D D7 T AN SegWaveField 7 7 ATdH S. AHiTlL SegWaveField 7 7 A% W 7z ML
BOEGZRSTH, AMiZGOHNC, £3927 A baEDEROBEEPME, TOMELEET 572012 6.11.1 fiot
T A2 N EE (Segemented wave-field) OFEIE & & E SR UTWAEEZEZ .

541 ®IXVIMNRERRTOTSIVIDERK

SegWaveField 7 7 A& W T 7 A v b REPR [10] 2D 7D DEARK LW DY > TV — A% RITIRT .
Example ©Z7 AV N3EYEKRT0S T IV TOEAR (VY —A: ExSegmentation.cpp)

1 | #include "psl.h"

2 | using namespace wfl;

3 | using namespace psl;

4

5 | int main ()

6 | {

7 Start ();

8 SegWaveField sw(4, 3, 256, 256);

9 sw.SetWavelength (532e-9); [/ BROBE

10 sw.SetPx (4e-6); /19y T) v TEROERE

11 sw.SetPy (4e-6);

12 sw.SyncParam() ; [/ ETAY N2ETRI A &RH
13 sw.SetCenter (Point (1e-3, 0, 0)); /I HBEEEDEY Y —%BRE

14

15 int i, j;

16 for (j = 0; j < sw.GetMy(); j++) //ALY M ETAY N Ee—KSEZIL—T
17 {

18 for (i = 0; i < sw.GetMx(); i++)

19 {

20 J/ALY R ETAV N EGA,PDIKRE(E T XY VT 740050 —K)
21 sw.Segment (i, j);

22

23 //ALY R ETAY MUB(WaveField V7 J ADEBOER)

24 sw.AddSphericalWave (Point (0, 0, -50e-3));

25

26 /ALY METX Y MR TAY N T 7L MICE—T
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27 sw.SaveSeg ();

28 ¥

29 ¥

30 sw.SaveAsSegBmp ("test.bmp", PHASE);

31 sw.SaveAsCombinedBmp ("test-c.bmp", PHASE);
32 | }

ZZT, % 81TiX SegWaveField 7 JADIAVA NIV RTHY, T AV MNEN4AXx3 =12 T AV T, —D
DETAY DY YT )T (T AV MY T v T8) A 256 x 256 DT AV MREPRED A VARV A%
ARLTWE™, Z0rE, BERAEVIE-DDET AV MFOERIRIENHIZHBERAET)DATHD. 78, T
ODBED IV AT 7 AT, ¥TAVNTZ7AMVDT 7 ANVHEREL TR, ZO8E, —RRT7 714 V40
HEIMIZER I N, ZO77ANVEZDEIT AL ST 7 AVPEREIND (—K7 7 A VAIZDWTIEI VAT 7 AD
Note % ZIif).

SegWaveField 7 7 A TIRBIFHIZELZ K DNRIA—XPRBETH L7280, AV ATV RZDATIEENEZ TN THET
ERWV. ZTD®, WaveField 7 7 A% T VYTV — M ULTHWAAVA NI IR T 74NV MNRITA-REHAND
Fi¥k (SetDefault () A U N—[#) BHBINTVWS. ZIZ T, TN E2HVTIC WaveField 7 7 A0 HfkA L 7=
WaveField 27 7 A® SetPx() A »/N—FAK® SetPy() AV N—F#, SetWavelength() * V' /N—Fi¥iZHWTI/RS
A—REFZEL TS, 1297HTIE, SyncParam() A U N—[AHZHVWTHREZ LI AV M T 74 IV ERBILT WS,

o LY MEZAYVMINULTH YT VIR IERDHE - BHEITo 86121, SyncParam() A /3 —
MBEHNTETAY NI 7V A LY M T AV MORBRER R LRI IER S0,

o IRV NIRRT ALY MY YT VIR ERE - ABELZBEIR, InitO) AV A—HEEHWTZENEZEL
fBL 2RI IEZR 5 0.

13 17HTIE, SetCenter() A ¥/ N—BE IV THE LK EARDOHOMIEEZFEL TWD.

6 fTH» DV —TE AV Y M T AV b2 SEDLERART - KIEE20DNV—TTHS. ¥ITA VDTV
TYvIZAFZ0<i< M, 0<j< M, THYH, ¥TAY MM, & My & GetMx() AV N—BHE GetMy () A ¥~
NIz L > THBTE S,

Z OFITIE—2 D EIRD BRI % D EDCH2IRITREL TVWD. TD72D, V—THNTOMETIEE T, Segment ()
AVN—EHEERAWTALV Y b2 T AV M (4,§) ITRELTWS. Segment() A Y N—HX, £/ AV 77
ANWPOEHL Y NI AV NEAEY EIZe— NI B THD. 7270, BT AVNTZ 7T VAIZELZDO®
TAVROHEPERINTOWARWEGRIE, AT LT EOHBEZERLTENEZ VT T 5. ZOHTIE,
Segment () AV N—BILZ DEMEERIT> TWVWAB. RIZ, 24 TFHTIEAL Y b EZ AV MZX LT WaveField 7 7
A D AddSphericalWave () A Y/ N—REZIFOH LT, BKMEH (O—H) 2HELTWS.

—DDE T AV N OB ED 5725, SaveSeg() A VN—FHEIFTHL, ALY M ETAV I NERITAV T 7
ANVIZE—=T7F 5. Thipb, ALY NI AV FOMBEDOYD TIE Segment () A N—BHZEH W, &b TiX
SaveSeg() A U N—[MEIEOH T DM, HENXKE T OIS T IV IOHARLILS.

o NEDNIE ST 51T DLE, ThbbAEDLKAKRELAT 2 BEPMENE AR, SaveSeg() A v/ —[H
BaEMCHET BEIXR\. Segment () AV N—[I# L SaveSeg() AV N—FIZHT LY M THWARIT X
S5RVDIT TR,

e WLV NETAVINERT AV NI 7 AN —RHEEWVIEE—T T 20T T/O B TH B0, I

2 22T, BIEE UTNERREEHVTWASD, EBIZIZZI D& S B/NEBANKE £ F A Y M OET 2 B8RSV, FAX LT, ¥R
VN DEIE T EGEITIURWGSICHARTRIEAEL 25720, AELETAY MEIETE2RE TR,
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2 ET 2 eMBL V. KoT, HREARLE D SaveSeg() A VN —FIH® Segment () A ¥ N—BE &L
B R E ST I EAEE L.

e Rell.3 BIBETIE, Bl (1 T v 7 R) B—27Z1FDH 2 B Segment ) A v N—HEMNHEINLTWS. T
NEMVWD L, V—T% 2HIZTT ZBENRVEMANEOEE, 0<m < MM, OO 1 EV—-T T2t
TAYV NN TES., B, MM, ¥ GetM() A Y N\—[HHATHRETES.

BT, 2TEEOAIETEEMSERE BMP 7 74 V& UTHRFLTWA. 30 TH Tl SaveAsSegBmp () A > /N—F
BEHOTHLZDOE T AV MEO BMP 77 A )L LTRFELTWS. ZOEH, test[iil [jj]l.bmp & WD 7 741
VD BMP 7 7 A VDT A Y MRERUBEZTERI NG, 26 6B EHERNRGIETH 5.

31 47H® SaveAsCombinedBmp () A ¥ N—HMTIX, TRTDEI AL M ZHEAELT—2D BMP 7 7 1 L% fEK
T5., MBI Z OB TEEREI NS BMP 7 7 1 VIZEKICR S 720, BEOHEGRT 7)) r—a Y TIRERRTER
WIBEPL W OREENPBETHS.

542 wI AV MNFEIERWEHEARDOEE

SegWaveField 7 7 A% HWVWT 7 A Y MEPEHTRY TR L 2UERNEE2FHAT 272000 )Ly —2 %
WIZRT. 2OV =R, 51280 > 7)) — A% SegWaveField 7 7 A% HWTEHEELZEDTH 5.
Example 27 AV N3E%EACZYEGEOEEF (Y —A: ExSeglObjectField.cpp)

1 | #include "psl.h"

2 | using namespace wfl;

3 | using namespace psl;

4

5 | int main(void)

6 | {

7 Start ();

8

) /I MBEETLI7ANDHRIDAS ERE

10 IndexedFaceSet model;

11 model.LoadWrl ("cube.wrl"); [/ FHIAH

12 model.Localize (); / /D ERAMTICE<

13 model.SetWidth (6e-3); [/ HEEROBIBA6nn IC R 2 LS KB Y A X 2R E
14

15 // 7L —LNYy T 7DERE

16 double px = 4e-6, py = 4e-6; /1YY T IR

17 int nx = 1024, ny = 1024; /19T T

18 WaveField temp(nx, ny, px, py, 532e-9);//7L—LNyI77DFYTL—Fh

19 SegWaveField frame(3, 2, temp); /17 TL—bD53x2 D 4 & KK & F K
20

21 //Y T —9—DHRE

22 //WaveField diffuser (0); //IBHRBBBRUEBERFES %A

23 //diffuser.LoadWf ("diffuser1024x1024.wf");// 4k B L 8 D 5% & A &

24 Vector light(-1.0, -3.0, -1.0); //REAXDIERA

25 double env = 0.1; /1 BRIRFDEIG

26 double gamma = 0.3; // FEIEFIR{E

27 TfbFlatShading flatShader (/*diffuser, */gamma, light, env); //73v h¥x—FT 1V J#fE
28

29 // SurfaceBuilder D& E

30 SurfaceBuilder sb(frame);

31 sb.SetDiffractionRatio (0.9); //EREREE

32 sb.SetCullingRate (0.6); /17y TREE

33 sb.SetShader (flatShader); //LTRBLEY -9 %2320

34

35 //MEET)Imodel S DHXRBEHELTIL—L RN Y I 7ICME

36 for (int j = 0; j < frame.GetMy(); j++)

37 {

38 for (int i = 0; i < frame.GetMx(); i++)

39 {

40 frame.Segment (i, j);

41 sb.AddObjectField (frame, model);//&E I XY MIMFEKEEME

42 frame.SaveSeg();

43 }

14 }

45

46 //7LRIVERYT S LRAOWENEERZHHROTS LOMNEE TEMEET 3

a7 SegWaveField hologram(3, 2, temp); //ZITREOTZILOETAY MUSMEKRERL
48 hologram.SetCenter (Point (0, 0, 50e-3)); //FAVSALA(EMHE) DB FS50mnEALME
49 for (int j = 0; j < hologram.GetMy(); j++) //IEWMEDEEI/ XY ITIL—TF2
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50 {

51 for (int i = 0; i < hologram.GetMx(); i++)

52 {

53 hologram.Segment (i, j);

54 hologram.ShiftedAsmProp (frame); //{EMTDLEI AV bSO RKERDZ
55 hologram.SaveSeg();

56 }

57 }

58

59 hologram.SaveAsSegWf ("hologram.wf"); /I REDRHE—T

60 hologram.SaveAsCombinedWf ("hologram.wf"); //BRDEDE—T(F Ny J )
61 | }

Pt > Ty —AmsEE b 7201k, £73 18, 1917HTHS. T I TlE, WaveField 7 7 ADT ¥ T L —
N EMER L, ZhEMAWT SegWaveField 7 7 AD IV AN T 7 RERCHLTWS.

WIZ 36 fTH» S 44 f7HTIX, PEIOY > 7Y — AIZEWT SurfaceBuilder 7 7 A®D AddObjectField() *
VN E - ELDIPOCHLTWZ0%, 227 A Y MIX LT AddObjectField() A VY N—BHEIFOTHT LS
IEEHATVWS.

WIZ, RKOYEKBE 2R 77 LDMEETEBRIFRETLILICED TV ANVF0T T LAEFET LD,
SegWaveField 7 7 A2 X 2 B EDLBMILCIEZNHEKZ EMEIHIC L > TlHED 2 Z X TET, Eilte e Eioczh
FHIZDWT SegWaveField 7 7 ADFEDGLEMRBETH B, 2D/, 4T17HTIE, 1I8fTHTIER LTV TV —
FEBUHWTHBE ST AHTOSEYER hologram Z/FH L TWa. 48 1THTIX, Z® hologram O HULMLE % Y)
DS 2 AR 50mm D 7ALEIZHEL TV 5.

oW T 49~57 fTHIZHBWT, EMLD 7 EVEW frame 7 & B L D 73 HKE i hologram ZFHE L TW 5.
SegWaveField 77 7 A® ShiftedAsmProp() A Y N—M#IL, BE#coEE I/ AV Mo ERED LV Y MRS
AV PANDEWEHEEZ YT FAART PVEIZE > TS 2O DBBTH 5. DEDLKICS T 2 RlGEHE OB
6.3 127”8 9. ShiftedAsmProp() A ¥/ /N—BIBUXNIERIVIZ WaveField 2 7 A D ShiftedAsmPropAddEx() X ¥
N=EEIFOHLTWSE 72D, ERTEEREDEITA Y NSV T U THRELR>TWTERWY. Y7 7L %
WIERBELZIGE (VY 7)) VIR EEZ 72 \WE6 70 E) 1§ SegWaveField 7 7 A® ShiftedFresnelProp() A
N—HHEMWDZLETES. ZOHITIE, EREDEET A Y MIOWTHIEE RO ZBENRH L5728, IV b
CITAY MNP TAV I E—KT L LN —T2RBLT VS,

e Rell.3 BAB#TId, ShiftedAsmPropWhole() # ¥ N—B#(* ShiftedAsmFresnelWhole() X ¥/ \—B#% M
WBIZENTES. ZNSTIERNBWIZL—T2RLTWE720, LD 49 {7HHS 57 THD IV — T i3EK
TE, V—ANMEHIZR5.

e Rell.3 BABETIZ X 512, ShiftedAsmProp() A »/N—R#X> ShiftedAsmFresnel() A »/\—[HDH 2 D
A2H Y, FMIEZEEZTIC 2 AANERGEZ T258121E, Zho 22 EBEIFFERHZ 58052572
T, AEATY 22 e z AAICERIEL Z e TES.

B, BHOTD 1 27 A Y bR OERED 127 A DOKWERD B72DITIE, TNTNDLT AV bEAL Y b
TAVMIEELTHS, BHED WaveField 7 7 AD ShiftedAsmProp() A > /N—[#* ShiftedFresnelProp()
AUN—HBEACTEHET S Z e TE 5.

W, 59 17 H TlX SegWaveField 7 7 A M SaveAsSegWf () A Y N—HEZE2HWT, WF EXTL2XE%
T7ANVIHEELTWS., &b, fTFELEBTAEY LONELARETH 55 5121% SegWaveField 7 7 A D
Dispose() A Y N—[A%Z AW FWUHEEENE b, ZOHITIX, X512 60 fTH T SegWaveField 7 7 AD
SaveAsCombinedWf () A Y N—RHEHWTENKEHEGL T WF ERXTHREFELTWS. 2720, ZOBKDBE
DERKTIE, —RRIZRHRIEENETDEAET YT A ADRRBETH D720, EBEORBBEGECIXERNTIERW (2%
KENWETEDAERVY A XDDDK5, TEZHLNERIEAERIARETH D).
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543

VIVI Y NEICK BHBERN EMEICRDEE

SegWaveField 7 7 A2 WVWT L2 A Y b HEDLHT Y IV Ty MEIZ X B0 ER 2 TR o7k, RY avikizk 3
MR 2 BT 57200 % Y TV — 22 RIZRT. 2OV —2A1%, 53.1H0DY > 7)) — A% SegWaveField 7
TAEHAWTHEEHELZEDTH 5.

© 0N oA W N

W oW W W WNNNNNNNNNDNSR R B B 2 2R e
BN O ®© OO0 R @R RO ©®NO WA ®N RO

35

Example &2 2> h3El% ICESRO 2 ERLEE S 541 () —A: ExSegSilObjectField.cpp)
#include "psl.h"
using namespace wfl;
using namespace psl;
int main(void)
{
Start ();
//EEME - MR GLE

Point posWallpaper (0, 0, -100e-3);
Point posObject (0, 0, -50e-3);

/1T 72IRIRT A= DHRTE

double px = 4e-6, py = 4e-6;
double lambda = 532e-9;

int nx = 1024, ny = 1024;

WaveField::SetDefault(nx, ny, px, py,

//ER(ER) &R E

double width = 8e-3, height = 8e-3;

Texture wallPaper;

wallPaper.LoadBmp ("Checker (256x256) .bmp", AMPLITUDE);//BHE§R% BEIKIEDIRIEE T2

wallPaper.SetWidth(width);
wallPaper.SetHeight (height);
wallPaper.SetOrigin(posWallpaper);

[/ BER DI & FE

SegWaveField wpFrame (2, 2);
wpFrame.SetCenter (posWallpaper);
//WaveField diffuser (0);

//diffuser.LoadWf ("diffuser1024x1024.wf");// ¥k 8 4L 48

for (int j = 0; j < wpFrame.GetMy(); j++)
{
for (int i = 0; i < wpFrame.GetMx();
{
wpFrame.Segment (i, j);
wpFrame .ResamplingAdd (wallPaper,
//MultiplyDiffuser (wpFrame,
wpFrame . ModRandomPhase () ;
wpFrame.SaveSeg () ;
¥
¥

//EETIVT 7 A DFHDH ERE
IndexedFaceSet model;
model.LoadWrl("cube.wrl");
model .Localize ();
model.SetWidth (6e-3);

model += posObject;

/1Y T—Y—DRE

Vector light(-1.0, -2.0, -1.0);
double env = 0.2;

double gamma = 0.3;

TfbFlatShading flatShader (/*diffuser,

// SurfaceBuilder D& E
SurfaceBuilder sb;
sb.SetDiffractionRatio (1.0);
sb.SetCullingRate (0.6);
sb.SetShader (flatShader);

//PEEEDT L—LNy 7 7 ERE, GEIRETE, VILTy MY ILE, MEKREE

SegWaveField frame(3, 2);
frame.SetCenter (posObject);

for (int j = 0; j < frame.GetMy();
{

for (int i = 0; i < frame.GetMx();

{

frame.Segment (i, j);

lambda);

diffuser);//MBMNEZ2ESHFE  ERBRICEBUEORE

*/gamma, light, env); //73v b x—F4 v %fE

i++)

//EEIEz=-100mm D {if &
/ /KL z=-50mm @ i &

/19T VIR
//BR
/19T VI,

//BERDY A X

/ /B DR &R E
//BERDBS ERE
/ /B DB % RTE

//2x2t F X WEI2L—L Ny 77
/[ BERSCRDALE

v
%

// ¥ B A &R
iz

5

PN

[=]
HBE MBI ERE»RAR
i++)

NEAREST_NEIGHBOR); //E#fE& %= H=T L THNE

[/ BEGIEBAIEE D TELRKIL

/ /AP
//iEERRMEICE <
//HEEFOBIEE 6 mm IC 3% E
//MEETINORBRE

/ /RN DHEE
/I RESOEEG
// FEEHIRIE

//F 77 NIRS A —8 THER

/ /BT EREE

//hY Y TRERE

// ETCRERLEY 2 —9—5lHRAD

//3x2 U XY FNOMBEEB I L —LNY T 7
/ /R TEOMBEE
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71 frame.ShiftedAsmProp (wpFrame); [/ BERENGR AR E AL Y b2 A Y MG
72 PaintObjectSilhouette (frame, model);//¥ /LTy bR VA

73 sb.AddObjectField (frame, model, 4); //MAETIOXKHAEG R L v FFEA)
74 frame.SaveSeg ();

75 }

76 }

77 wpFrame.Dispose("wallpaper.wf"); //BERTL—LNy 77 RELTAE Y ERE
78

79 //ROTSLRDT L—LNy 7 7 EREEHRETE

80 SegWaveField hologram(3, 2); //FROTSLBIL—LNY T

81 hologram.SetCenter (Point (0, 0, 0)); //RAY S LAEIBIERE

82 for (int j = 0; j < hologram.GetMy(); j++)

83 {

84 for (int i = 0; i < hologram.GetMx(); i++)

85 {

86 hologram.Segment (i, j);

87 hologram.ShiftedAsmProp (frame); //{GEMTOLEI/ XY MOLDHKERD D

88 hologram.SaveSeg ();

89 }

90 }

91 frame.Dispose ("object.wf"); //MEEIL =Ly 77 EREFELTAEY BEE
92 hologram.SaveAsSegWf ("hologram.wf"); //R0Y S LETOYMERNREREF

93 hologram.SaveAsCombinedLw ("debug.lw"); //MENETNICEDTNy THOHER

94 | }

ZOHITIE, BIfioV Y PV EeELD, FUTL— b EAWTIC 4-1TITHTT 74V MRS A =R E2FHEL THY
TWb. ¥/-Z0OHITIE, BEKAY 2 = —100 mm, PHAFEED 2 = =500 mm (2H D, FBT T LFFEMIH D EHER
TW5.

PAF, PS> 70y — A o HE E b o 72 & FM ST 5. 19-25 17 H OB D E IXIE & A L PLaT D H >~
T = AP SEEI N TN,

28-42 17 H DEEROEIR DFATIE, £ 28 17H TR Z 2 x 2 27 A M LTWA. RIT, 32-4217HD IV —
TTRE AV MEZMILTEY, ZOKRILV— TN TIHEBERKE G Z EEOMRIFEE LTav—L, X S5ICHBiMHEE A
LTW3.

W I AR 63-T7T fTHOWMETH 5. Z OFM IV EH TONPE %2 RO DEHNTHD. YKFEHED
DETZ V=LY T 7E3X2DETAVINUEBFLTED, ZITiE, 287 AV N2 —XKT5—-D2D2&EILV—TT
ZODMEEFoT WA, £7, TLIFHTYMRERO AL v M2 A v b2 ERE L U TERTOBERS RO 2 2
AV IS DEMEFERZITS. RIS, WRETLVDUILVIZY bE2AL Y b2 AV MIEESALYILT Y b A7 0L
ZT27HTIT o TWa. oI TBITHTCEMAERZEBEL TMEL TWS. ZORRIZ, —20)N— 7T 3 i
DI AEERT LI LIZLD, ALY N T AV NERT AV NI 7ML= RHLWVIEE—TTHD /0 ML
HEeB/NRIZIA S Z 8N TE 5.

TTHTHTIE, ZOMRETABIZR > BHOLEDO 7 L -y 7 7y 2EET L LHIZ, &DD, ThE 771
IRFELT WS, HEL, 77 AVDRIFEZSBT UE BETIZR.

79-90 ITHOELIE, 1FL A CHIEIOY Y TV EEUTH Y, WKL ST 27T ARADERFHEEZT>TW
5. ZZT, ABRZILAEIMATEREEAU 3Xx 2D AY MIEELT WS,

55 T4 —IRT—8%hT—BERICEHRT D

74 =)V NOEENAHIEREIRTH 25E, 17 —HEE L TEThEBELEZVEEYEHE. Z0L5k1T7—1{b%E
HWbO#hk> 27 AL LT ColorImage 7 7 AN D 5. 717 —HEEMRI-WEGE, —MBITEBOKE TR L #RE2HK
THBENRDH BN, ColorImage 7 7 AFEMEREHNVCID LI BREKEITD. 748, ColorIimage 7 7 ATl
JFRlE LT 22 H T —% CIE1931 XYZ RORLIFEN DG THE > TVWDEDT, BB L THORMRIZEH
U720, sSRGBIZEHILT7 7 1 VORGFEZRITD T LN TE 5.

TR, 3TEEOWETHAE L WaveField MO 7 4 =V R0 6 A7 7 —lik 2K T 26 TH 2. AVWEHEE



180 FH5E Fa—bITI

(74— FE) ITIEHIBRIE 7 <, BT AddSpectrallmage () A Y N—RHF 2% +=" HAETZHWT, BEFED

ColorImage DA 7Y o NMZBMT 572 THS.
Example ) — A :ExColorImagel

1 | #include "psl.h"

2

3 | using namespace psl;

4 | using namespace wfl;

6 | int main(void)

71 1

8 Start ();

9 WaveField::SetDefault (512, 512, 10e-6); //74 =) RDF 7+l MEERE
10 WaveField wfl, wf2, wf3;

11

12 // 74—V RICERERET 3

13 wfl.SetWavelength (633e-9);

14 wf2.SetWavelength (532e-9);

15 wf3.SetWavelength (488e-9);

16

17 [1717777777777777777777777777777777777777777777777717777777

18 // TZT, wElTRHRALGIPDYIalL—YavEasiThRd.

19 [1111777777777777777777777777777777777777777717777717777777

20

21 ColorImage collmage (wfl); //wELIDEBEREN-REHELTHS —BHEKE ER
22

23 [1111177777777777777777777777777777777777777777717777777777

24 // 2T, wi2TRALHIADYIaL—YaVvEETARI.

25 117117777777777777777777777777777777777777777177777177177777

26

27 colImage.AddSpectrallmage (wf2); //wi2DBEKREZBEEFOBEBKRICEMT 2
28

29 [1111777777777777777777777777777777777777777717777717777777

30 // 2T, wE3TRHRALHIPDYIaL—>YavEETARD.

31 1111177 7717777777777777777777777777777777777777777117177777

32

33 colImage.AddSpectrallmage (wf3); //wf3DBEKRZEFOBERICEMT %
34

35 colImage.NormalizeXYZ (); //NL—2a v LWk S ICERE

36 colImage.SaveAsBmpSRGB ("Image.bmp"); //sRGBEK & L TRE

37 | }

ZZT, HIMTHTIE WaveField 7 7 AD SetDefault() A Y N—HHEHWTY Y 7)) v ey v 7Y VT
FEIZT 74— MEEZBRELTWS., BAKETIEE, SEEDOT7 4 — VROV Y TV Y IIHREALUTHE2HEN DD
72, ZOHITIEIDORRIZLT WS, 13-15fTHTHEHE 7 4 -V FIZENFNOEEEZFTELTWS. DE, REIH
ERETYIal—vavERiTbhb 35,

21f7HTIE, Y Iab—YavOmiloERTH L wfl 25, IV AT 27 X%EHAWT, ColorImage 7 7 ADA
VARVAREB LTS, ZOR, BEEOE 7R VEE LT ufl OV YT U ITRARESI NS 2D, UBENUMN
OV A ZAD7 4+ =)V REBMNTZZLIETERN. BB, YOV ITHEE7 1 =V RBIZREE>TWTET I —IT
520, FHIE LTERB =Y v 7)) V72 WS CIELWEERIZZ SR, &b, hI—#ilke LTHK
INDZDIE, HIZT 14—V NOBEKRTH 5.

I 2T f7HTIE, B 532 nm @ wE2 TEREZIT\V, £ % AddSpectrallmage () A /N —[#H % HWTHEAD
colImage 1 Y ARV ZITEMULTWA. FEkIZ, 3347H TR wi2 OFFIRZEML TW5.

ZORRIZ, R2 EPRRTEOBEGZEML TWLA, SR, £ D7 ¢ =)V FEBINT 2 LHENINL, 75—
e UTHRIFULZBICAL =Y a YR ELD B, Zhzli<zoiz, ZoflTlk, 3517H T NormalizeXYZ() A~
N—HEHCTERELLTWS., ZHEXYZAT5—D (X +Y + 2) [E2HCTERLT 2K TH L2, TDIF
PITHEEEE (Y fH) TIESMEY % NormalizeY () A ¥/ N—RIH» XYZ X2 bIVORE TIERMELYT % NormalizeVec ()
AVN—{HR DB, ENDPRERVERE G A S 0E—HHICEZARWVWDT, EFMLOfE (Norimalize () BIED 51£))
DHREZEEDT, MARTBLENDD.

RoNFERIE 36 17H T SaveAsBmpSRGB() A Y N—FHEHAWT sRGB Eifte LTHREFELTWS. ZDK, Z
DOEMDAETIE ColorSRGBO) MAIMUOHL TWA. BB, ZOHD IS b TR BOKETYIalb—vay
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U, Th% sRGBIZEMT 2554, LIXUILsRGB QBB TIHRERWERL L5720, ZThsDFKTIE sRGB f
R TREEWEIZHD ZUEET>T WS, LAL, ZOMBIZZEETIZRWDT, M-t W IcE X
NBEZEeNH5b.

REHHRD X 512, ColorImage 7 7 ATIE, H¥ 7N D% CIEXYZ T -2 LTH#E->TWE. ZhHDES
LIV I GetColorXYZ() A ¥ N —BIE% GetColorXYY() A Y N—HZHWTH Y HT I BN TE L7280, mEHE
A EEMIZID BV WEE XIS OBKEHWS. 72, ZOKBKHEHKNTI, Zu0—NLVEHRINTWVWSL—
T4 0T 1 BE UTEABEK ColorMatchingCIE1931XYZ () BI#%®, XYZ %5 sRGB IZ£#3 % ColorSRGB()
B, XYZ 7 o—05 xyY BT —%KD S ColorXYY() BMELH WL LN TE 5.
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A—h—6:,;

BO0E

)7L VR

6.1 psl BRIZEEATI O—NILIRES

6.1.1 2 O—/\)LEA%K

Vector ColorMatchingCIE1931XYZ(double lambda) '

RYME Vector MTHRIN/IZXYZ Ho—1H
iR B3 CIE1931 XYZ £ R20FMHAEKE HV, HE lambda 20 5 XYZ 77— (%R 5.

o ZHuE[REARINEMIPNIX, 400nm < lambda < 700nm T Y 5 nm B TH 5. filIIT->THE 5T, FENZE
fElx 5 nm B THOHSND.
o lambda 2% EOHIPHIZARWEAIZT T -2k 5.

Color ColorSRGB(Vector XYZ) '

RYME Color fiT®RIN7/7- RGB /77 —1E.
st B CIE1931 XYZ R32D XYZ {E% sRGB @ RGB fHIZZ#1d 5.

e Color 7 5 AT, #1%0.0~1.0 DHEETEINTWVWEA, ZTOMBMTEHBL AFEOMENE L, Z O
NONNBEGEDRD D, TOLIREGE, TOBBTIE, AkEEX TICHEZRFMEICE D TIP3 0LE%217-
TWw3. Thbd, RGBT —HOWTNAN 1.0 28R 5546, RGBT MVOEI2KE#HH2HT 1.0
KRB &SI TV 5.

o XYZ fHA sSRGB TREWHERAZEM M SANDHEE X, D65 Al XYZ 4D (v,y) O EE% i SN ELRDS
sRGB tZE i & L BEICEH L T\ 5.

o ZOBMTILIsRGB TEHEIN/ZH Y YHIEEZT> T3,
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Vector ColorXYY(Vector XYZ) '

RYE Vector M THRINK xyY 777 —1H.
S BA Vector B XYZ % [E U Vector B TR U= xyY /7 —fHICEHT 5.

o Vector 7 7 AD z, y AW xyY 77 —D (z,y) HELXL, 2 ERENY M (HEME) 2LZLTW5S.

void MultiplyDiffuser(WaveField& fb, const WaveField& diffuser) '

RYME 7L

B fo (THEERAIAH diffuser 2 Y VT VU RHALICRE T 5. Z OB WaveField 7 7 A D R R BIBOCIH
BT LR 5DIE, fb & diffuser DY A XAE U TRWE G (diffuser 7' fb & W/INIWIHH), diffuser
DNRRX—=HPEVEUREINDE L TH 5.

o ZDMBEMTIL fb & diffuser DYV T VIMRIIMRES W, DF 0, BT U IBRENAEL > TWT
EY T U EBAICRREINS.

double CorrectedPolygonAmplitude(const WaveField& pfb, const WaveField& tfb, double brt,

double gamma = 0)

RYUE B IE %17 - 72 KH B D HRiE
OB WIS E (BEE)brt ORY TVEMEM T L —LNY 7 7 tfb ([CHE T 2 BROMRIEMEZ KD D, 2T, 5K
pfb AT 7 V=L Ny 77, gamma FMHIERIRETH L. TS IFMHIEIRIEMEZ KD D 7DIZBETH 5.

o FIH pfb XV VTV U IRIEDOANBIBI NG,

void PaintPolygonShape(WaveField& fb, const Polygon& polygon, Complex amp) '

RYUfE 7L
5t B3 £b IZ Polygon #®D polygon DR % #kiEfE amp THIE S 5. T DWF, polygon DIHABEIRIL fb IZH 1T
50— AV AR I, ERTHRBED » HIdEHRI NS,

void PaintObjectSilhouette(WaveField& fb, const IndexedFaceSet model) '

RYUE %L
5% BB fb T IndexedFaceSet MM E T )l model % EHH L T (» BEEMEZMGEALT) 2Dy b 2fHlET 5.
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e fb ¥ model DMEMRIZ, ZNO6DA TV =T "ET 70— NIVEZE TIN5,

int GetTextureNamesMqo(const char *fname, std::vector<char*>& texNames)

int GetTextureNamequo(const wchar_t *fname, std::vector<char*>& texNames)

RUMBE TI7AFY 771D
OB AXtEaq4T7 MQO BEREFNT 7 1) fname ICHREINTWETIAF Y I 74 NLVEDY A%
texNames IZHU5 T 5.

int GetNumOfTextureMqo(const char *fname)

int GetNumOfTextureMqo(const wchar_t *fname)

RYME TI7AFY7711LDHK
OB AXEa147 MQOBARETNT 74 fname iIZHEENTWVWET I AF ¥ 7 71 VORERET 5.

6.1.2 T—YRDEH

AofCallback '

SurfaceBuilder 7 7 A® AddObjectField() A V' N—EACEMRNZBE T 570D 3 — )Ny 7B OEEE
KAV R%EKRTT—XHL. SurfaceBuilder 77 7 AM SetCallback() A/ N—[HIZ L2 a—N Ny 7 BHDH
IZAWS. AddObjectField() A v N—[L, KV TV %2 —DWHMT 572 ZOEKEFTHT. T —XMDE
KIFXD L ED.

typedef bool (*AofCallback) (int,int,const psl::Polygon&)
22T, AIO int BE[HIERY TUF S, ZDHOD int MEHIEA LV Y RES, £72 psl::Polygon M DB UL
IRV IV ThHS.

6.2 IndexedFaceSet 77X
6.2.1 BHE

IndexedFaceSet 7 T A%, 6.1 IZRT LB FSAFUATHAEEEZHAWT, 3THEAPAIWITLTHEANLS RS K
DAV TRINEVKRET NV EKNT 272002 5 ATHE. ZDZ T Al PointArray 7 7 AN S IRAEL T
W5, IO AEHCTHAZYRIBIR 7 7 A VP ST —REFAAL I ENTE S,

6.2.2 X vIN—FE
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RYIUR EmE&
RYITLBE BERES BERES TB R EEAE
(A>T yHR) | p1 | p2 | p3 | p4 (A2 TvIR) X y z
0 0|23 |4 0 3.23 | 0.00 | 1.05
1 23| 4|«x 1 2.25 | 3.25 | 0.40
2 1| 3]5]Xx 2 1.25 | 3.00 | 5.00
3 6|7 5|3 3 6.25 | 7.23 | 5.00

6.1 IndexedFaceSet D& - &

IndexedFaceSet ()

IndexedFaceSet (const PointArray& pa)

RYUfE 7L
OB OVANIZR E1IORATER) VB0 EDOEEZERT 5. 62 DEATIE, PointArray Hd
ATV b pallBENDEHETEARIZAY -2, K ITVERIEODEDOREERT 5.

int GetNumberOfPolygon(void) const '

RYME RV IV
OB ZOMERETILVORY IUBEIGT 5.

int GetNumberOfVertex(int n) const

int GetNumberOfPoint(int n) const

RYUME THRE
OB RVIUVESaORY ITVOHRAEEZIET 5.

o YT v An ¥ GetNumber0fPolygon () A >/ \—FHMANKT R Y IV EAMOBETHITNIX S0,
o ZOMRETINDORERMZIGFT 5121% PointArray 7 7 AD GetN() A v N—B#ZEHW5.

int GetVertexIndex(int n, int m) const

int GetPointIndex(int n, int m) const

RYE HMAOAYTvIA
OB RVIUVESaOnEH (m>0) OEAICNIGT 2THARDOEAES ZIET 5.
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o 1 VT v 7 AnldGetNumber0fPolygon() AV /N—FMARTRY TVERMDOEE, /-1 VT v 7 Anld
GetNumberOfVertex () A v/ N—[B#A%NR I THABCRM OB TR T NIER S50,

void Insert(const Point& p) '

RYME 7L
#t Bl Point MOTHR 2 HREDORREIZHAT .

void Clear(void) '

RYfE 7L
OB EARERYIVEDEROEOF TV s MY B,

const Point& GetPoint(int n, int m) const

const Point& GetVertex(int n, int m) const

Point& PointAt(int n, int m)

Point& VertexAt(int n, int m)

RYE Point AlDIHFUERD S
OB RKVIUHFESn ORI O nHH (m > 0) OIEHAMEMEZ/RT Point ATV =7 NOBEEIUGT 5.
Get T & 2B TIIIE U722 M2 W 7o THRUBREE D 2SS I3 AT

o 1 VT v AnlEGetNumber0fPolygon() AV N—[HAETHRY TUHBRMORY, £/-1 VT v 7 Anld
GetNumberOfVertex () A ¥/ \—BIANK T THMRBRMDEHRTH 5.

void InsertPolygon(int pl, int p2, int p3, int p4 = -1)

void InsertPolygon(Polygon polygon)

RYUE 7L

OB E1ORATIE, HAES pl~pd THEINZFRY I VE2RY)IVROKRBIIHATS. #E20EAT
I, Polygon MDY I polygon DIHK ZTHRKRDKEBIZFHAL, ZOARY) TV E2KRY T UVROKRBIZHA
T 5.

o FH1DEATps IXEBMETRE. pst 2EML-EEX3ARRY IVEHATLI LICRS.
o 2 DIEATIE, polygon 5 AV —HERETORENE (H7—, TI/AF v~y 7E)Ha—Ins.
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void RemovePolygon(int n) '

RY{E 7L
OB RKVIUBS ORIV EEIRTS.

o VT v Anl¥GetNumber0fPolygon() A ¥/ \—[HANKT R Y IV EARMOBETHITNILA S 0.

void InsertPoints(const PointArray& pa) '

RYE 74U
% B 4 SPAURN®D PointArray B fidl pa Z THREBRRBICFAL, HRABIZHLWERY IV E2HATS.

Polygon GetPolygon(int n) '

RY{E psl::Polygon DK TV
OB KVIVEESn DRV ITV% psl::Polygon 7 7 ADA 7Y =7 & LTHIEFT 5.

o YT v Anl¥GetNumber0fPolygon () A >/ \—FHANKT R Y IV EAKMDBETHIT NILA S0,

void SetColor(int n, const Color& cl) '

RYME %L
s B RVIVEESnDOERY T UIZColor MDA T — cl Z2HET S

const Color& GetColor(int n) const '

RYME Color fofs
s Bl RVIUFESnOR)IVOMERETS.

o (VT v Z A nldGetNumber0fPolygon() A ¥ /N —[HEANKT K Y IV BERIEOEBE TR ITNITR SR,

void SetTexMap(int n, int m, const TexMap& uv) '
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OB AV IUEFEToORY TVOEKES n OIERIZ, TexMap DT 27 AF v UV EEfE uwv 2RET 5.

TexMap GetTexMap(int n, int m) const '

RYE TexMap i UV B
OB ARAVIVESnOR) TVOHLAES n OIHKDT 7 AF v UV EIEZIET 5.

o UV BN REZDHEMIZODWTZOEBAIRCHL TET T =232 580, BE X Nz TexMap B FERE T
BU=V=-1DREFRRBLL>TWVS.

void SetTexNum(int n, int num) '

RYUE 7Z&L
OB RVIVBEESLORYIVIZ, FIZAFYHES nun 2RETS.

o T IV AF Y 2HWIZT 7 AF Y~y BV TIZHVWS,

int GetTexNum(int n) const '

RUE T27AFv&HS
OB RKVIOVEBEEnDRYIVDTFIAFYHBEEINET 5.

o BT VAF Y H#HWETZAF Y~y VT IZHWS.

void SetNormalVector(int n, const Vector& vec) '

RYUME %L
S OBA JHMSAE S n OIEAIC Vector BIDEREIR Y ML vec ZRET D

o VT v AnlkPointArray 7 7 AD GetN() A U N—HAIGKT S AMOBETH 5.

const Vector& GetNormalVector(int n) const .

RYUME Vector BDIELE~RY bv
it B THAES n OIEHAOD Vector MDFEIFENR T ML vec ZHUET 5.
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o £ YT v AnlfPointArray 7 7 AD GetN() A ¥ N—FEAIR T HEBCRIGOBEKTH 5.

void AutoNormalVector (void) '

RYME 7Z&UL
OB AL—RAVI—TaVIO¥ME LT, BETARY IS HEIZESDERRZ MVERET
5. (75)

e TfbGouraudShading 7 7 A% W=7/ —0—Y =z —F 1 V7 %47 554, IndexedFaceSet 7 7 ATREI N
HETIVCHUTHINZ ZOBBZIFTHL TELE DR H L. WTHLTWRVWERIFT I —I225%.

e TfbFlatShading 7 7 A2 W7 I v Moz —T 4 V%45 GHIGARBEREEZTCHEL T BEIE L.
MOH U THEEEITRVD, BIEOERETIXZIOBBMOETICTE» ) ORI 2 BT 272DEENBETH 5.

e PSL Rell.2 MAiTIX, Z DN T ElininateDuplicatePoint () A Y N—[A%ZIFOH U CEE S %2
AL TW7z. Rell.3 BAB# Tl EliminateDuplicatePoint () A Y N—FHEEIEOH L TR\, Zhik, Wi
fLENTVWERY) TIUH 255G, HEAEZHET 2 LHEHMADEMRNZ MVBREOIZR>TLES D TH 5.

void SetWidth(double wv)
void SetHeight (double v)
void SetDepth(double v)

RYME 7L
OB ZOVRETVEEDHERRIIOWT, ThEN, &S, W BITE%2 vIZRETS.

o INSDBMIFET N RRDOKRE I ZIBINZEZ LT THY, WERETLVORRELEF LRV, Thbb,
EE, I, BITEOWTNAERET S LMOMEIxZ Iz fl L T2 T 5.

e EDEX, F, BTZZEETH720I1T1E, TNEN, PointArray 7 7 AD GetWidth() A v /N —FH%,
GetHeight () A ¥ /N—BI#, GetDepth() »* V¥ N—[&zHW5.

int EliminateDefectPolygon(void) '

RYIE BREULEZRY TV
OB 2ToORVIVERAFY UL, 3RICHZBVWAZRRRY I VERET 5.

int EliminateDuplicatePoint(void) '

RWUME FREL R
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BB 2TORVIVEAFY UL, HNROEENEZRR U THRELZRIIR) IV REMEET 5.

o ZDAYV Y REMAWA#ZIL, AUEMIAUCEABES 2O EWMMEIEEIN5S.
o FIUTHMTHEEDHEIZIX Vector 7 T AD==HATIRHNSNS.

void BreakQuad(int n, int method = 0)

RYME L
OB AVTFY 7 AnDONEAREY T2 % method D HIETEZAFIZAEIT 5.

o R IVDIHMAD (po,P1,P2,P3) THD L E, method =0 T, (po,p1,p2) & (Po, P2, p3) P =M EIT
%. —7}, method # 0 Ti%, (po,p1,p3) & (p1,p2,p3) P=AIZHEIT 5.

o YT v An ¥ GetNumber0fPolygon () A ¥/ \—HANKT R TV EAKMOBETH 5.

¢ ZDAY Y REMAWD LAY I VEMBHEMNT 5.

void BreakQuadAll(int method = 0)

RYUE MWL
OB E£TODMNMIERY I % nethod D HETE=ABIZHEIT 5.

e method IZ2WT & BreakQuad () * v \—[Hk % %,
¢ ZDAVY REZHWS R ITVEIHINGT 5.

void Add(const IndexedFaceSet& ifs) '

RYUME MWL
OB R A TV MZHIOD IndexedFaceSet HIDEFI ifs ##HET 5.

void Split(IndexedFaceSet& front, IndexedFaceSet& back, double z) '

RYME 72U
OBl BTEEzO 2 HICEEAKMETHRA 7V bOXy v aklz0E L, FHifl% front 12, B
% back IZH&HT 5. (3R)
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void AutoSplit(IndexedFaceSet& front, IndexedFaceSet& back) '

RYME 7L
BB N EERWEHOEMARKE RAMETHRA TV DAYy Y affilizEl L, Faill% front
(2, Bl % back IS . ()

void DivideByDepth(IndexedFaceSet& front, IndexedFaceSet& back, double z) const '

RYUE 7L
OB ONRATII NERBESGENE z I VBEMUOHS EFHOEIIcoEL, DELEZETLEZINETN
front & back (2T 5.

o KV IVHKRBIDEZNZ W, HIRICIRD 2T oD LI THS.

void SortByDepth(void)) const '

RYfE 7L
OB ONRATVz I bOR) TV E 2 EEONIVHDON S RELDDOAIEIZY — T 5.

o 2 JEEED BB /NS RAR) TVRRY IVEE 0 245,
o AT FNY ZiE%E A5 AddObjectFieldSb(), AddObjectFieldSbUnity() TIXWEET Z ORAKZ IF U
HLTwa.

void GetLineTable(std::vector<LineSegment>& 1s) '

RYUfE L
R OB ®RDOFE% LineSegment 7 7 A DALY 1s IZHET 5.

int AddWireFrameField(WaveField& fb, double density, double amp = 1.0, int from = 0, int

to = -1)

RYE 81U 7z mOGIRE

OB OHRATV I bDTA YT U - LET VORI & FOLIREE density [1/m] TZ7 L —LANY 77 fb
ZEHE T 5. Z O, GetLineTable() A Y N\N—[FDOMIRE S from 75 to £ TOMMD I % HikiE amp T
RIS, from & to ZEMUBEIET R TOBEIFHAEINS.

o HEMBRE LT, ZARBOERSIZTT > L RUGHKIKTIR 25 R T 5.
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int LoadWrl(const char* fname)

int LoadWrl(const wchar_t* fname)

int LoadDxf (const char* fname)

int LoadDxf (const wchar_t* fname)

RUME HARAZERY T8
% B TNTh, WRL(VRML) JBR, DXF BRD 7 74 A5 & N3 2TOWKE F L ORINT — X % b
At

e WRL & VRML Ver 2.0 D AGiAAD .

void SaveAsDxf (const char* fname, double mul = 1000.0) '

RYME 7L
# Bl DXFJER7 7 1) fname & U TR TOMERBRT — X227 5. DL SHKRE nul % MEEMHEIZ TR
5. WFNA b SCEFIR.

o HIEDN=Y a VTIHMREEINDZDIIIRT —ZDATH 5.

void LoadPov(const char* fname)

void LoadPov(const wchar_t* fname)

void LoadPov(const char* fname, int n)

void LoadPov(const wchar_t* fname, int n)

RUE L
B OB 1BAL2BAOMRTHE, POVEROT 74 L5 SUHKE T RKOIRT — 2 % A0, 3ERA L 4
FHOBATE, n&H (0> 0) OWHAD A% HARD.

void LoadMqgo(const char *fname)

void LoadMqo(const wchar_t *wfname)

RYE L
OB ETI-VINDARLIAATIEET 7 A NERNTHE MQO 74—~y NOWKRETIVEGEAAD.
TfbUvMapping 7 7 A &flAGHOER LT UV vy BV IR TE S,

o EED UV v v ¥¥JlE. TfbUvMapping 7 7 A% HAWTET .
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o TUAF ¥ T 7 ANHKEINET 5121 GetTextureNamestqo () B#%E, £/ T 7 AF ¥ 77 A IVEEZIET S
IZ1% GetNumOfTextureMqo () FH% % W 5.

e Rell.0 BL#l T & £ & 11 T \» /= LoadMqo(IndexedFaceSet& uvmap, const char *fname) ¥ X O
LoadMqgo (IndexedFaceSet& uvmap, const wchar_t *wfname) I¥ LoadMqo0ld() # ¥ /N — B #uz V
F—LENTVE. ZNEDHEN=Y a YORBTIE, “OUEDT 7 AF YEfEHNS UV T AF ¥y
E YIS LTV,

void LoadMqoOld(IndexedFaceSet& uvmap, const char *fname)

void LoadMqoOld(IndexedFaceSet& uvmap, const wchar_t *wfname)

RYUME fEL

OB HANA=YaroBBTHY, FrAN—Y a3 D LoadMgo() AV N—FIEEH WS Z AR IATY
5. ET 7=V 7 DARLIAAMTEET I AVEATHS MQO 74—~ v bOYMKE T IV EFE AL
&, TfbUVMapping 7 7 AL MlAADLEZ I LT UV IV EYINTES. UV IV BV ITE2ITI DI
IndexedFaceSet 7 7 ADA 7Y =7 k uvmap 2 UV ¥ v T &GAAL. (ILTF#HT)

o EBRD UV v v EYJi. TfbUVMapping 7 7 A% H\WTIT.
o “OLEDT I/ AFYHiBEHCDE UV 77 AF ¥ 3y &V ZITIEHIEL TV,

static IndexedFaceSet SquareObject(double Aspect, int nx, int ny) '

RYE VHEPIADE) IV Ay a
OB nx x ny OV TUCHEILEEYEDR ) TR v a g ERT S, L UCEHIRET 2 AF ¥y
VoL D B ROBEREZERTH I 2HME LTWS. Aspect XE X /IED T AR MNbAEFET 5.

o MMADFEY 1 Xid SetWidth() A ' N—BIHEE%E, F72fiE% L |d SetCenter & (PointArray 7 7 AN L ik
) ZHWTHRET .

o ZOMBBNMAKEY T EEKT S, AR TUPREREEIE BreakQuadAll O A > ¥ —BE
Wwa.

Example

IndexedFaceSet wallObject = SquareObject (0.8, 50, 50);
wallObject.SetWidth (50e-3); //FIEE SO mm IC 5% E
wallObject.SetCenter (Point (0, 0, -100e-3)); //HDMIEZ-100mmil & E

6.3 SurfaceBuilder 7 7 X

SurfaceBuilder 7 7 ARX A Y TV IRRDOELIH DB (K T VNH) 237 IT 250D 7 ATH 5.
SurfaceBuilder 7 7 Ald FieldParam 7 7 A% MEK L TWB78, Yo7V Vv IMERY 7Y v 78, KE
7 EEHE D WaveField MDD 7 4 — )V REFUNT A —X 2L T W3,
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6.3.1 EFXWRNIA—YZZRERFT 2 XV /N\—FEEK

FieldPram 27 7 A5, A FD A U N—FHEZMAL TWD (EELBEHLZ T 28 #HK). T o DFEHGIER
WaveField 27 7 2 & £ .
SetNx, SetNy, GetNx, GetNy, SetPx, SetPy, GetPx, GetPy, SetWavelength, GetWavelength, SetOrigin,
GetOrigin

632 AVANTV¥

SurfaceBuilder (double wavelength, double px, double py)

SurfaceBuilder(const WaveField& wf)

SurfaceBuilder (void)

RYME 74U

OB IVANTIXR. 1 OBATIINE wvavelength, 3> 7V ¥ 7RI pxxpy D/XF LIV T L —LNy
7 7 FH® SurfaceBuilder A 7Y 2 MEAERKT 5. 2 0BATIE, EEEY YT VI HED WaveField
IIADAT Iz b uf &—8T 5 SurfaceBuilder A 7V =7 b EAEKT S, H 3 DA TIE WaveField
JIADT TN MEDNRTA—=RTATV 27 b EERT 5.

e SurfaceBuilder A 7Yz 7 hTHELTE1T7 A —XIL, FIEMEEZEL2 7L LN T770OH T v
M HEDATH S, [oT, FE2DRRTH > TH WaveField 7 7 ADY V7)) V IBEDMDINF A —
LIV S NN,

e JL—L Ny I7yDY T U IHEEEENE U THNIE, [H—0D SurfaceBuilder A7z 27 bZ2HW5
ZeNTES., SVHZINE, B2y TV IBO TV =Ly 77 TH->TH[A—D SurfaceBuilder
EFHWSEIZ DR TES.

6.3.3 RUIVKKRABEEICEART /I A S ERENGT 2 X v N\—EH

void SetDiffractionRatio(double df)
double GetDiffractionRatio(void)

RYE 72U / [\

OB EITERERE/MUET S, BrE L, SREFTEEICT U TEBEORSTHIFE E U TR S #HiEOHIATH D,
0~ 1.0DMETHS. BEIFELOIIZHRELZBEE, KU I VHREIFETIV—LNy 7708 v 7)) VIR
TEELBAREHFATHTTT S L UTZOmr#EHEzREd 5.

o BEEMHIX 1.0 THB.
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void SetCullingRate(double val)
double GetCullingRate(void)

RUME 7L/ H) ook

B

B H) Y OREFE/ET S, CG TIAE, BRPAZ ) -V E R EICR>TWARY I VIR0 %

BT HEEAY VW% S, CGH T, mARBHFANPKEWEEIZIE, FusJ Acx U THEELZBA

TRAAEIL R S>72R) TV TEZORDBFE T T LIImLGEVR DB, Db, &I TEUMAHFPHE T2

DOBRENBETH S, H) v IRLE, HER) TR ORI E OBHE I E2 B (BEh Y v )

TENPDOEETHY, EHAKSWEEMUBEINE R TURRADTE. A U TRIIRIRDERIZRKS.

1.0 AT LALRITHENPBGET B HEINEKRY) TVOAZMMET L. WO U»NEREEL ZWERY
TNFETEmA Y VAT,

05 Mh\EEIVEMEOR) TLOHEAREEN) v U ETS.

0.0 KDL HKTTTLIZFELRVWEHEINSG R IVOABEAY V70 %2475,

o MEEMEIX 0.5 THB.

void SetPfbExtension(bool onoff)
void SetTfbExtension(bool onoff)

RYME 7L

B8 TN onoff A true DRFITFEAT7 L — LNy 77 (PFB) LRI 7 L — LNy 7 7 (TFB) @ 4 f5H55E
ERET D, AMGHERERET 2 LAERENE LS. —f, ATV & AGHEUFEREZIXES 25,

o WEETIXEIT 7L —LNY 7 7 DIERIZA 712> T W5,
o MEETIHER 7 L —L Ny 77 DIHRIZA VTR > T W5,

void SetDefaultInterpol(Interpol interpol)
Interpol GetDefaultInterpol(void)

RYIE 72U / Interpol FIZEIDHM Ak

B!

B 7 7 4V b ORI %E /IS T 5. interpol (F Interpol %A D] /.

e AddPolygonField() A v/ N—[H#, AddObjectField() #* »/N—Pi#, AddPolygonFieldSb() A v /¥—[}

%, AddObjectFieldSb() A >/ N—B#, AddObjectFieldSbUnity() * ¥ N—HHEOEKTIZZ OB %E
FAWCHEM GO EIG 21T S .
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6.3.4 RYIVIHEETEICHWS X U /N\—FEHK

void SetShader (TfbPaint& sh)
TfbPaint& GetShader (void)

RYfE 7L /TfbPaint MA 7Yz hADHIE

#t B TfbPaint 7 7 ADY x—X—A4 7Yz b sh 2&dk/H{4T 5. SurfaceBuilder |¥, TfbPaint 27 7 A
® PaintTfb() A YV N—[IHEMRAL TS sh DAV N—BHAFHLUCTHEMN 7L -y 7 7 2 il 5.
DRV ITVEY =T 4 VT TEHIENTES.

¢ TUAF YR YKV I RTIHEDL V- R —F TVl PRIBTHRELRITNERS R, Yo —X—F7T
VM EFERTIZ SurfaceBuilder 7 7 AE WS Z 2IXTER L.

e VI—TAVIMUTT I AF ¥~y ¥V I 2{7584AIE, TfbFlatShading 7 7 ADE 1 O XD IV X b
FIRTHEBRUEAT V27 b vz —R—FT7 V7 MZHWS.

void SetTexture(TfbPaint& sh)
TfbPaint& GetTexture(void)

RYfE 72U /TfbPaint BA TV 7 b ~ADSIH

% B TfbPaint /7 JADT IV AF ¥ ¥ v ¥V I ATV b sh & 88k/H1ET 5. SurfaceBuilder I,
TfbPaint 2 7 A D PaintTfb() A Y N—BHZMAL TS sh DA UV N—BEEZHEHL THEHRA 7L — 4
Ny T 7T IV AFYHBERRT S, ZHZEDTI7AFYyIv VI T5ILNTES.

e TUAF Yy VI RITORWEAE, TIVAFYIVEY I ATV T b 28T 2 HEITML.
e VI—TAVIMUTT IV AF ¥~y ¥V I 2{7584AIE, TfbFlatShading 7 7 ADHE 1 OFRD IV X b
FIORTHERUEA TV v 2y z—KR =TV MZHWS.

void SetCurrentPolygon(Polygon& p) '

RYUE 7L
% Bl Polygon 7 7 ADKRY IVF—X p ZUENHE LTHET 5.

const Polygon& GetPolygon(void) const '

RYE Polygon BDRY IV
5t B SurfaceBuilder A 7Yz 27 FEWTHEELTWARY IV F—X2HET 5.
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o ZOBMTIL SurfaceBuilder A 7V 7 MIERFLTWAERY TV 2HETEA, ZOFR) T VIEFRRDO &
WD AT —IT k> TE{LT 5.

e AddPolygonField() A v N\—[#, AddObjectField() A Y/ N—FH%(, SetupTfb() A v/ N—BIFETUUMT
i¥, SetCurrentPolygon() AV N—REHTHELEZR) IVT—ANBZDEEHFLNS.

e AddPolygonField() A ¥/ N—Pd#, AddObjectField() A »/N—[#, SetupTfb() A V' N—BIFEITLET
I, SetCurrentPolygon() AV N—FHTHELZKRY TV TF—RXRZDEETIERL, KBTI T L EFIFITR
LEDICAEEINZR) TV TF—RB¥ELN5.

void AddPolygonField(WaveField& frameBuff)
void AddPolygonField(WaveField& frameBuff, Interpol ip)

RYME 74U

5% BB SetCurrentPolygon() AV N—[HZHWTHEE LAY IVOHEE 7LV — LNy 7 7 frameBuff
TRHEL, 7V =Ny 7 72T 5. £ 1OBRTIEARY T2REEEICT 7 40 ol Atz A2
(Rell.0 BAHTTI% BICUBIC 2\ 3). % 2 DR TiE Interpol JIFEMR D ip THW 2 M2 T T 5.

o Z OB H LRIZ SetCurrentPolygon() A Y N—FHMBIETHINTWRITNIER SRV, RUTHI N
TWRWGHIRT I —I1245.

o ZOBBATI, HHAY Y ZUEIZTONTVWED, HLY MRY TVDORNBT V=LY 7 7IZEES 5
ES3MDF =y 23 TN TWARWV. T4bb, ALY bR ITVDORBT V=LY 7 7IZEEL WG
FHRIEETEIND. UL, ZOHBAEDREIET V=LY 7 7 ItBE IRz, FHERHEPEENC 2 5.

o 51 DA TIIFM AIEDRE /BfFI1E, SetDefaultInterpol() A >/ N—[% / GetDefaultInterpol() *
AT,

void AddObjectField(WaveField& frameBuff, IndexedFaceSet& model)

void AddObjectField(WaveField& frameBuff, IndexedFaceSet& model, Interpol ip)
void AddObjectField(WaveField& frameBuff, IndexedFaceSet& model, int t)

void AddObjectField(WaveField& frameBuff,

IndexedFaceSet& model,

int t, Interpol ip)

RYME 74U

5% Bl IndexedFaceSet HIDWIMKRE T model DHif% 7 L — LNy 7 7 frameBuff ECEHEL 7L —L Ny
TrICAET S, H1EHE2OBATREFTLTWSAYYyOT7aLy S a7 2RAUKORY I 2 M5l L
THDIZHULTHEI LEADOENTIE, tHORY T2 AT 2. £72, E1 LHEIOEATET 7+
~ O EE WS (Rell.0 BAET Tl BICUBIC 2 H\W2) O LT, 52 5 3 ATl Interpol 4l
RO ip THW A M2 BT T 5.

o ZOMBNTIE, Yo7 utyd a7 e ARIZED K5IC WFLOA Ly FEZHEHIEL TS, §74
bbb, ZOEBEEFTLUTWSEIE, WFL DAL v FEUL wfl::SetNumThreads () [IEIZ X D EREINT WS
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ALy REPSEFEINS., TDH, ZOEKEZHAWEZY a7, R LT—20 Y YATHOY a7k
HETHZ2IETER.,

o ZOBEBIE THIZIE, WFL O AL vy REUIBISEEITRIIZ wfl:SetNumThreads () B L DREI N T WA
Ly RBUZRE NS,

o T AAEYEIIRY T2 OUFUBBUZ LM 5728, H1HBWVIEE2DERATEAET)VELRET 2
EMWHD. ERICHEAATY)BE2BIRL, ATV E2HEVYIZ X5 THNIZE 3 HBWIEE 4 DR E AT
FIRLERE % HIRR S 5.

e FH3 - HAOKRNTHRET AR E L ORIy Y ATHOWBIZHE L ZHBEIZOAR, vV VD
EATHRHETES.

o ZOMBAEMKTHIL, WFL O AL v NEUIBIBEFTHOAL v FEUZER 5.

o ZOMTIXEHEAY VNI TONT VWS, EEZEAXDR) IVDRBT V=LY T 7IZEETEZNE D
NEF v Z7INTED, FHERERRY I VREIEFHHE IRV,

o 1 L2 DA TIIFIMGEDRE /ML, SetDefaultInterpol () A /N —# / GetDefaultInterpol ()
AvAN—HETHbNS.

void AddObjectFieldMt (WaveField& frameBuff, IndexedFaceSet& model, Interpol ip =
wfl::BICUBIC))

void AddObjectFieldMt(WaveField& frameBuff, IndexedFaceSet& model, int threads, Interpol
ip = wfl::BICUBIC)

RYME 74U

% Bl IndexedFaceSet M ODYAE T model DH:jf%x 7 L — LNy 7 7 frameBuff ETEHEL 7L —LNY
T7IWNET 5. 1 OFATIXFEIL psl:SetNunThreads () B THEINTWVWAEHDO AL v N2 HWN
TR TVOAHGFEEITD, TI7ANNTAS Fa—y ZECHEWET 5. 22 OB TIE, threads ff
DALY REHWTERZITY, T74)VNTANAS Fa—y ZIECHIBAET 5.

o ZOMMTIZFWFLEBDAL v REOHIEIZIT> T, WEFL B —Bo PSL % (wfl::GetNunThreads ()
BEIZ L > TROND AL Y NETETINLHE) OA Ly FEUL, wil:SetNumThreads () FAZIZ Ko T
ESNTBUTIRS.

o AT ZAEYEIIRY IV OUFIBUZLHIT 5.

o ZOMKTIIFEHAY VMBI fFONT WS, F2KL4DKR) TVDONR TV —LNy T 7ILBET HPED
MHEF v 7INTED, FEARRLRFRY I VRBIEFHE IR,

void AddObjectFieldSm(WaveField& frame, const IndexedFaceSet& model, int ndiv = 10, bool

exact = false, bool backg = true, double pos = 0.5)

RYUE 7L
5t B IndexedFaceSet BIDWHAE TV model DYk %E 7L — ALy 7 7 frameBuff DB TEHEL, 7L —A
Ny T 7IZINET 5. ZOWR, HERM EDZOIZ, YHKAE T IVIZEITAANIZ ndiv BOY 7€ FMIZ4H5E L TR
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HXND. backg = true DHEAITERAEOYMRHEA VT Yy b AT %Z1TS. pos IFMENMH~ 2 7 (1 E
(0.0:5 M, 1.0:&\11H) 229, £ID5E, HIHRED 7 L —LANYy 77 frame 2 A1 v F/Nv 7 LG
fiiE F TIEMGEIR T 5. backg = false DL, BMEIHEZ1T2bHDT 7LV — LNy 7 7 frame DALE % Fillh
MEIZEELERZ ) 795, 8, exact = true THIE ExactAsmProp() A > /N—FI%E W TG
HEITR, exact = false THIUL AsmProp() A U N—EHEZEH W5,

e ZDAY v NI, AddObjectFieldSb() A ¥/ \—[HE L IZIXFRRDMIE % 2 A v F Ny 7 % Fi $ I YR AL

Uy NETHDS.

void SetCallback(AofCallback prog) '

RYE 7L

B!

Bf AddObjectField() A Y /N—RTHEHRNZHE T 57200 =)L Ny 7L LT AofCallback HD
prog Z &3 5. AddObjectField() A Y N—[E, RV IV & —DUHT 2722 Z DI =)L Ny 7K
ZIPOHS. ZOBBERHWNTI— LAY ZBBEREL 2WEGE, BETIIROBEEPTOHEING., 22
T, A=y ZHEBOBAIOF M o ZUEINZR) IO YTy 7 ATHY, psl::Polygon LD
polygon i&, MHINAZKRY I THS. £t IIZOR) ITVENUHLEZALY FESTHS.

Example 77 # )V b TREINTWS I —)LNy 7 B

bool DefaultCallback(int n, int t, const psl::Polygon\& polygon)

{
printf("%d(%d) ", n, t);
return true;

o I— NNy ZHBUZ L Z A v —YRRZIEDDDHIZIE, ROLSIZNULL 2RET 5.

SurfaceBuilder sb;

sb.SetCallback(NULL);

6.35 RAvFNYIEERAVEREEENERY IVRRFEICAWS AV A—FHK

Ay FNy 7T, BEHEEE R TURBEHRZFERIZTY, AeA2)V—Ya v 2E9 2YE0ORmEES
12205, Kb, WHEHEIHL <PEY A X2 &> TEEIRRHPELS R2 5605 5.

void AddPolygonFieldSb(WaveField& frame, const Polygon& polygon)
void AddPolygonFieldSb(WaveField& frame)

RYME 7L

B

BE A9 FNRNYZEIZED T =LY 77 frameBuff 6L Y bR TV DA EIZETTIEML TR
WL, RV TR EMEATS. 1 OEATIE polygon I2& > THRY T 2EETS. 2 DERTI,
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SetCurrentPolygon() A Y N—FITHREINAARY T 2 0HT 3

o ZOHEBEMOHETHIC IsVisible) A VN—FHHERTHL TELLELDH 5.

o 2 DA TIX SetCurrentPolygon() A Y N—PZHWTKY IV E2RET 5.

e ZOMBMTIE, RV ITUVRKEIHBIISWTHED HETHMWIEST 2. Ml fikzE R 512
SetDefaultInterpol() X v/ \—B%&H\\ 5

o Vr—T 4 VIRTIAF ¥ I YU, AddPolygonField() A U N—HERIUAETITS 2L TES.

void AddObjectFieldSb(WaveField& frame, IndexedFaceSet& model, int ndiv = 10, bool exact

= false, bool backg = true)

RYUME 7L

OBl AAvFANYIFEIIZLD T L —LNY T 7 frame IZ IndexedFaceSet BIOYIMKE T )L model D il % Ml
HYT 5. MAET VL ndivlOY 7ETMIZHFILU TN I NS, exact AT v F % true T 2L, YT E
FIVE DIEMEEHRIZ ExactAsmProp() A V' N—F¥EH W5,
backg = true DHE, WIHIREBO T LV —L Y 7 7 frame & A4 v F/Nv ZIEFAMHALE £ TEBGIHET 5.
Z DF, exact = true THIUL ExactAsmProp() A > N—P% 2 HWTEMGEHE %2477 5. exact = false
THNIE AsmProp() AV N—EH #H\\ 5. backg = false DHEIX, EMFAFEZTHRbT 7L -4y
7 7 frame D& ZFBMEBEICHREL YOI Y T3 5,

o Z DN T IndexedFaceSet 2 7 A®D SortByDepth() A Y N—FHZTELTWEDT, HANIKY I
YERBUTENAIZY — b UL TE S BB,

o ZOMBIRTRIZETZ V=LY 77 frame DMEIFREIZAA Y FNy 7 K27 o WEFEIZEE L T
Wwa.

o ZOMBTIE, YAEBRITEHMITHESEL THr oS 5. WEKIZIZIESEI#IZ AddObjectFieldSbUnity ()
AVN—BBERFTEHELTNS

o MEI ndiv IZYMED BT E ARG EIT ZUQ“ZY&{ﬁkj‘éﬁﬁ‘uf%—b’mpﬂij‘% 7272L, SegWaveField 7
T Ao e EGHEEAT S 55 ARG ENE NG A, WICEHHERBEARS 5. T7ALVITE10H
HepoTW5.

o MPEIHT HZHRA TV o7 MZEH & D AT 2 FEAARBEBIPFCH U7 L— 4Ny 7 7 frame (2
BREINTED, POEDNMED frame DYV 7Y v THHBRRIZIED > TWEHEITIE, exact = true &
THI LIk, BRAEOIAV TV T R2EILTA2IENTES. 72720, TOHGHEEREILES LS.

o BENEMNINGE R frame REIZAN > TWARWEER Y, EFIZEY LRWVWIESI, exact = false Df
MRRW. F7 4 MTIE, exact = false TH 5.

o R IVHIEEREIZEWTHEED HIETHIRIUE T 5. #liffHE%2 2 X 51213 SetDefaultInterpol () A v
N EHWS.

o VI—T A VIRTIAFYI YL, AddObjectField() AV N—LE U AETITOI ZLNTE 3.
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void AddObjectFieldSbUnity(WaveField& frame, IndexedFaceSet& model) '

RYE 7L
OB AAvFNRyIEIZEY TV =LY 77 frameBuff (Z IndexedFaceSet B DWIAE T model DY
ZINET 5. WERET VIV TETVZHEINTE—-OYRE UTEEINS.

o Z DKL AddObjectFieldSb() A v N —[HE & & > TYIMKRE SEIETICEHEERTS . MEDAHETYIRE &
L WGEREITHWS.

6.3.6 HRYIVHRRDOTEFRICAWNS X /-

BERGEHETIE—RIZY > )V TBO 4 FIERPBETH D, UL, ZHIEREDSY Y 7) VTR E B TAD
57-HThsb. R)IVHPEEFT T T LOMEBUEIZIEDR SRV D ITHEEHIRT 522 22k, 204 555EZ2 R
BUZTES. AHIOAY v RTIE, R IV EORIRHIRICE T 2 HEE 2 12t 3 5.

nE, ZTOFEEMMAT A7 SurfaceBuilder 7 7 ADY VTV UV ZRRERY > 7V V7 E SO T T LD
FNo L I TELLENDH 5.

void SetBandLimitMethod(int method) .

RUME 7L

5 B method 7% 0 OEIAKHEHEHIRATDAR. 1,2, 3DNFNATHIEEEEREIEAT52, 1<2<3
DIEFE CHIREIRAREL <720, 4 HRRL THTA VTSV IAVE I < b, —F, BIBRASE L U
I1Z 5 AL DA D HVHIEE WAUIRAS U 5.

GetBandLimitMethod(void) const '

RYE HEHIRO T (L))
OB WEEIROFE (L) 2EUET 5. FIEICDWTIE, SetBandLimitMethod() A »/N—[H%iE 2.

BoundingBox BandForPoint(Point p) const '

RY{E BoundingBox M TIN5 FEMEHIE (1/m HAL)
i BA Point MO p IZH D RN OHINEND £S5 ¥RV T T LAEili#T 5 DI BERFIEE RS,

BoundingBox BandForPolygonl(const PointArray& pa) const '

RY{E BoundingBox M T/RI N2 FEMEHIE (1/m HAL)
§% Bl PointArray %M pa OEBDIHAIZ DWTRD 7242 TR THNE T 5 HHEZIRT.
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BoundingBox BandForPolygon3(const PointArray& pa) const '

RY{E BoundingBox M T/mRI N2 FEMEHIE (1/m HAL)
Ft B PointArray M pa OfEH D IHRIZ DWW TR g il i 2 K d .

void BandLimiting(WaveField& wf, BoundingBox bb) '

RYfE 74U
OB AT MVIRRED WaveField B 7 4 —)U N wf % BoundingBox MM bb TRI N A HI THIFRT 5.

void PolygonBandLimiting(WaveField& wf, const PointArray& polygon) '

RYME 75U
OB ARZ FIVIRRED WaveField LD 7 4 —)U KN wf % PointArray f1M polygon TR & 15 THAHEHZ N L
T, SetBandLimitMethod() A »/N—[UMCHIE L = FiLTHIEHIRT 5.

6.3.7 H—ERELTHEIMICAWS X V/N—FEHK

BoundingBox GetDiffractionRect(const PointArray& pa, double z) '

RY{E BoundingBox M DB
OB zOAEIZHBHRE ST L E TR ETO PointArray BLD AR Y IV pa ORI HiFHZ KD 5.

e BoundingBox BLDRE D {HD 2 EIXEIT#HIFE % KD7z 2 HIZ72 5. EAEERIIETEARDEA 0 D 2 KT
AR £ 732 5.

o Z DM T pa H psl: :Polygon B TR WVEHIE, pall&EN D MAFE—FM LIZH 2 BENRNZDTHS.
¥ pa & LT psl::Polygon MDA TV 7 N EHWTHRMERSELTTE S,

int GetNumOfVisible(const IndexedFaceSet& model) '

RYME FHEXNEOR) I OMEK
it B IndexedFaceSet 7 7 AMET ) model T, BIEDHETHHTH D HENRL LR IV OfFEE %Y
255,
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6.3.8 FICHIBIICHAWS X v /N—E3%K

DHEID A N—FEIE, AddPolygonField() A ¥ /N—PH*X AddObjectField() A ¥/ N—FZE H\WTEHET
D5E0E, EICHATAREIFRWERTH L. Rkl Y XV VIR T EGEDARIIHNS.

bool IsVisible(void) '

RYME WENHEOKR) TVHPAHTHNIL true
5% Bl SetCurrentPolygon() A Y N—BIHTHE - REEINTWVWBERY TUD, X DORERMETTHHTD
D, WERNRTHDNESDEHET S, WHNRTHL5EI1TIE true 2K T .

o Z DOBABIFETH UATIZ SetCurrentPolygon() A Y N—% & SetFrameZ() A v N—FABIEOHI N T Wi
WHHIET T — Tk 5.

o AIHHIE L, SetDiffractionRatio() A v /N —B#* SetCullingRate () A > /N—Fi%), SetCircularRefPoint ()
AN —HBEDHREICEL > TEMT S,

o ZOBEIEARY TUHBAERMEOER 45, ZOBEBEZIFOH L& TRITIIFOHE LR WEEAAN D
"H5.

-
—
H

void SetupTfb(WaveField& tfb) '

RYE %L
st B WaveField Z 7 ADMERI 7 L —LNy 7 7 tfb 2V > 7V VIR, ¥ 7)) v IBEDOEY N5 A —
REHEL, ERITZ V=L Ny 7 7128 T VIBRE 2 il 4 5 ¥ 2175 .

o Z ORI URNZ IsVisible() A Y N—HAMETHE I TOWARITNIER SR, BOHINTVWRWE
BlET o2k 5.

e HAZ V=L Ny 7 7DH TV TR YTV, BPREORIA-RIEIN K LR D
SurfaceBuilder A 7V x2Z h &R IV T —ANOREINS.

void SetupPfb(WaveField& pfb) const '

RYUE 7L
5 BA WaveField 7 7 AMNYAT7 L —LNy 77 pfb 2 Y > 7)) Y Ik, Hv 7V v ITREO#EYR /T A —
REBET 5.

o Z OB H URTIZ IsVisible() A U N—=FHEBITFOCHINTWRITNIER S0, I I TWhWing

BT I TR 5.
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o ZOMMIL SetFrameZ () A Y N —TRE I NIV E TEIT 7 L — LNy 7 7 NDJEH % W5 L
BT, DT BBV T L =Ny Ty DY T VTR EBAR VLS pfb OV VTV v
THEZRET .

o VIFT7V—LNy 77Oy 7Y VI H@ICIENSRE 75 SurfaceBuilder A 7Y 2 b AMRREL TV A EDS
BEIND.

void PaintPolygonShape(WaveField& tfb, double amp) '

RYIE 7L
5% Bl WaveField 7 7 ADMHRI 7 L — LNy 7 7 tfb 2, HRIEMH amp DR Y T2 % H#i<.

o Z ORI URTIZ SetupTfb () A Y N—FIHAIPEOH I N TWARITNIER S0, MO I THWRWE

BETS -1k 5.

void RotateFs(WaveField& pfb, const WaveField& tfb, SideOption side) const '

RYME 75U

Ft Bl WaveField 7 7 ADMHRI 7 L — LNy 7 7 tfb ZBHEREMLL THEIT 7 L — LNy 7 7 pfb IZF DMK AR
BERD L. ZOHF, SideOption 42 side »° ONESIDE THIUEARY TV DIEDE A 5 DI D ANE 51
% & S IZEEZH L, BOTHSIDES THIVUXMIE A & DNIEMF O NS K S ICEEELEHT 5.

o ZOBBIEUH URANIZ IsVisible ) A Y N—FHMAIFOHE I N TWARITNIER S0V, IOHI N TWARWE
SIS -1tk 5.

o [HERFMNIEBIICIRE X NS, [EERFLOMEEIL GetRotationCenter () A Y N—[HMTHETE 5.

Example

Point pp(1.0, 2.0, 3.0);
SurfaceBuilder pa(pp);
pa.At (0) *= 3.0; /] EEOERICIEEHET D

void SetFrameZ(double fz)

double GetFrameZ(void)

RUME 7L ) HHETED - B
BB WL ANY T OF YT MR RET BB TR Y 7 B AT 0 2 KR % BE U 5.

o WEEMITA . B MHEFE LR ITNIER S22,
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const Point GetRotationCenter(void) '

RYAE  [AIHEHL D R
OB RO O R R 5.

o ZOBBIEUH URANIZ IsVisible ) A Y N—FHMAIEOCHE IO TWARITNIER S0V, IOHI N TWARWE

HlFT S5-Ik 5.

void SetRemappingShift(SFrequency sh)

SFrequency GetRemappingShift(void)

RYUE 7L/ ARZMLEYYEY DY T MR
OB AT MIVEI Yy YV S (AR 2515 SFrequency MDY 7 M &% FRE/HEFT 5

o HHEITHBMIZRTEINTWVWSED, ZEOLEIZR.

6.4 TfbPaint V75 REFNZHEKT B I TR

VI—=FTAVIRTIAF ¥ v LTI TfoPaint 7 7 ARMKT B2 T ABHVSLNE. HlLnwrz—F 1V
TJEOT NIV XALEEANT HBZIE, TfbPaint 7 7 A2MKT 57 7 A2 ERT HHENDH 5.

TfbPaint 2 7 A% & L /= 2 5 A& SurfaceBuilder 27 7 A @ SetShader() * > /N — % H W T
SurfaceBuilder 7 7 ADA 7V x 7 MIBIHFTH I & THEMITRS.

6.41 RNR—XYUZR: TfbPaint 7 7 R

TfbPaint (double gm) '

RYME 7L
BB aYA NI X, AIERIRE gn 258 LY 5.

virtual void PaintTfb(WaveField& tfb, const psl::Polygon& polyL, const psl::Polygon&
polyG, const WaveField& pfb, SurfaceBuilder* sb = NULL) = 0

RYE 74U

OB RV —LNy T 7 BT A A VN —F8. SurfaceBuilder 7 T Al Z OB EIFOH L TIH
RTZ VUV =Ly 77 tfb ICREBABEZRES 5. FFOH URITIE, 5l8E U Tu— 7))V R CIH R BEEEA R E &
7z psl::Polygon 7 7 A® polyL, 70— N)VEERECIEREREARAE E N7z polyG, FAT7L—LNNy T 7
pfb, F7ZMEOH U7z SurfaceBuilder 7 7 ADF 7Yz EKADKRA VEADBEZ 655,
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o ZORBIL THIKAREEU ThY, ZOBBEEHEITCILT I EIETERY. MK FATE—N—a— 7T
LHITEHRINT VS,
o TfbPaint 7 7 AZMAEKT 227 5 2ARBMBTIOEKZEZ A —NN—o—RNLRIFhiERs5720n

void SetGamma(double gm) '

RYE 7L
OB AEHIRAE gm 23%ET 5.

642 EEBFHDVI—F—/FIRAFvATS b

TfbPaint 7 7 A% MAE L CEHE L2V =T A VI /T IV AF Y~y VI HI 7 AR FITRT.

TfbFlatShading(const WaveField& diffuser, double gam)

TfbFlatShading(const WaveField& diffuser, double gam, Vector dir, double env)
TfbFlatShading(double gam, Vector dir, double env)

RYME 7&U

BB OV YRV TELTTI IV N2 —T A VI ERFGTEEODOA TV b E1OERDI VX
k77 2 ERWIGEITE, ILEAMH diffuser, MIEHIRE gam 258 L, KV T VI EFAD Color 7
TADED S LEEFHROAMALTTI Iy bz =T 1 Y7 %475, HB2ORADAYA NI 72 eV
E121, FIEHIRME gam, Vector MOMIAYE AN Y ML dir, B R env ZHVWT 7 Iy Yz —F «
YIRS, ZOBE, R I VIZEEINT color IFEHEI NS, 3 OBXTIRIEHMAM L U TELEE M
W3,

o 1 DEREMH, »DKRY TUIT color EXREL TWaWES, HERIREMETHD 12D, Yz—T 1
YO (AT BfTbhiw, V=T VIELTT 2 AF Yy Iy VI DAREITVEWERICE, ZONE
EHAWS.

e ¥ x—X—% SurfaceBuilder 7 7 ADX 7Y ¥ MIEFKT 51Z1% SetShader ) A Y N—[HZEHW5.

o 1 OERITITRENT (BAIEFEEZ)bool BIRI# cr 3B 2%, 2FIHD AV A NF 7 X 2T 272DV S
NTHBOERITRV., ZOF5[HEEL RV E ZIEEIZ true & LARITIIER 540,

TfbGouraudShading(const WaveField& diff, double gam, Vector dir, double env)

TfbGouraudShading(double gam, Vector dir, double env)

RYE 7L
OB oLy XY e LTl —u =Yz =T VI RFETTERODOF TV s b, fIERIRE gam,
Vector MDA IR 2 dL dir, B R env ZHHWT S —0—Y 2 —FT 4 V72175, ZOHE, K
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U IVICREINT color IZHEI NS, 2 OBRNTIHIEHMBE UTEEEH VS, (74)

e KIVIABHWE Y -0 —Y 2 —F 1 V7 %7584, IndexedFaceSet 7 7 A TR I NAWIKE FINIZX
U T T HPNZ AutoNormalVector () A VY N—FHZIFOH LU TBLLBERH L. FHL TWERWESIZT
I —IZi 5.

TfbPhongShading(const WaveField& diff, double gam, Vector dir, double env)
TfbPhongShading(double gam, Vector dir, double env)

RYME 7L

OB BEREOLYRIV VI LTI AV Yz =TV 2EFTTE2ODLFT Vs b, FIEHIRME gam,
Vector TUDRIAYX AR T ML dir, BEN R env ZHWT I AV Yz —T 1 VT %475, ZOHE, RV
TVIZEHE I NIz color IFMEHIND. 22 O AT L UTEEEZHWS. (F6)

o KIS AEAWEZT vz —T 4 V7 %754, IndexedFaceSet 7 7 A TR INAZYKETFIVIZHRHL T
M HEATIZ AutoNormalVector () A U N—[AMZIFCH LU TEL BELRH S, MEHLTWAREWEERFT T —
Iz 5.

TfbSpecularFlatShading(const WaveField& diffD, const WaveField& diffS, double gam,
Vector dir, double env, double weightD, double weightS)

RYE 72U

OB ST Iy N =T VI REFTAEOOA TV o b, R BB ERELEAIAR diffD, S¥im&R
BB BEL A A diffs, MERIRME gam, Vector BOMIHY AR AN ML dir, EEDELE env 2 FH\WT
BT Iy Moz —T 4 T %1TD. weight & weightS IXHEHCE L MO EABRETH 5. () [12]

o KRV IVIZEEZXINTz color IFEMHINS.
o G ] 2% M BB BCELEALAH diffS ITIFZEMI AR MV ZE H &5 U ORASRHIE LU 728 ELMEAHZ HE L CEn
AWBBEDRD D, MEONIREE LI OEELEMMHIZ K> TkE S [12].

TfbSpecularSmoothShading(const WaveField& diffD, const WaveField& diffS, double gam,
Vector dir, double env, double weightD, double weightS, int SegNxy = 32)

RYUE 7L

OB BAMAL—RY =T VI RFETTEEOOLF TV s b IEERR MBS ERELENAE diffD, SRR
T B R BREL AL AE diffs, MIERIRME gam, Vector BB AM AN ML dir, BEDLEHEK env 2 H\WT
BREMEAL—AY = —F 1 V7 %475 . weight & weightS IXILHOL L B LOEAMRETH S, () [13]
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o KRV IVIZEEIXNTz color IFEHINS.

o 5% [ 3% 1] B O BRELMEAL A difES TR AR T ML & H 55 U dHIERHIR U 72 8ELEA 2 R L T2 %
AW REDRDH L. MBEOHIREFILZ OWELMEAMIZ K> Tk E 2 [12].

o RIS ARMAWIEENY = —F 1+ v 7 %47 5454, IndexedFaceSet 7 7 ATRIIINZYIKRETF MR LT
W FHATIT AutoNormalVector () A VY N—HZIFOH L TELBEDNH L. WEHLTOWRWEAIZTT —
27 5.

Tfb0lthoProjectMapping(const WaveField& texture) '

RYME 7L
OBz T mEREE DT 2 AF v EGEEYEICTAITRE TSI LICEN T OAT YRy E U T RITS DD
FTV T b

o WaveField BIDF 27 A F v M texture DFE I, YU I7INSE ATV o bDIELWALEIZ BRI
INDEIEREINTVRITNRER SRV, £2ZOE T2V E Y FIXEGOYEY 1 ZIZKBT 5D TIEL
CRESNTWARTHER S0,

o TUAFyvHEMBIIFMH TN TR IND

e 7 U AF ¥ % SurfaceBuilder 7 7 ADX 7V ¥ MIEFKT 5121% SetTexture() AV N—[AZEH 5.

TfbUvMapping(Texture& tex)

TfbUvMapping(vector<Texture*>& texes)

TfbUvMapping(const std::vector<char*>& texNames double gamma = 1.0, wfl::ColorMode cm =
wfl: :GRAY_SCALE)

TfbUvMapping(const std::vector<char*>& texNames, const char* dir, double gamma = 1.0,

wfl::ColorMode cm = wfl::GRAY_SCALE)

RYME 74U

OB UVIwEYI%757200F 7Yz b, H1OEATI, Texture BDT I A F ¥ Hiff tex —DDH
EFHWTUV Yy YT %2455, 32 OFEANTIE, Texture MOEHT 7 AF ¥ DY A b texes ZHWNT UV
RYEYIEGTD. BIDKATE, ALY T4 LI MVIZHE BMP ERDT 7 AF ¥ 77 ALDY X b
texNames Z FHWTC UV Iy BV 7 %475, ZDLE, gamma TT 7 AF Y DAV <E (—MIZ 2.2) FEL,
ColorMode #ZEM®D cm THAAL AT —2BTT 5. HL4DERTIE, T4L 27 MV dir i2H 5 BMP X
DTFIAF¥77ANVDY AN texNames #HHWT UV ¥y BV %275, ZDOLE, gamma TT 7 AF ¥ D
A<l (—HIZ 2.2) 2F8E L, ColorMode FIZM D cm THAAL 7T —2IFET 5.

o ERD UV Iy VI DHEIZODWTIRY VY TV — 2 &S,
o FHED/N— 2 > TlE, IndexedFaceSet 7 7 A®D LoadMqo() A ¥ N—[HZ AW THARATLZETIVTDHA
UV Yy EYINTED,
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o ZDA TV % SurfaceBuilder 7 7 ADA 7Y =7 MIEET 5121 SetTexture () A v N—[%%
W5,

o 4 DN TIX, texNames IZFlBIN/AzT 4 L7 MUIERAREL, dir DT+ LI NUDBLEYT I AF ¥
T7ANEBRELTY Y Y 72175,

TfbUVMapping(const WaveField& texture, const IndexedFaceSet& object, const

IndexedFaceSet& uvmap, const int texNx, const int texNy)

RYfE 74U

5% BA [PEIL ¥ )] IndexedFaceSet 7 7 A®D LoadMqo0ld() » ¥ N—[#%EH WAz UV vy ¥ Vv 7 %17
5728DF 7Y M. WaveField BlD T 7 A F ¥ [Hiff texture, IndexedFaceSet B DYIEIIR object,
IndexedFaceSet MDD UV ¥ v 75 =& uvmap 2 FHHWC UV ¥ v BV 7275720 DF TV M. texlx &
texNy IZFNFNMEL B FT 2 AF vl 1 Xchb. (ILTHL)

o FILFETH D70, HHLEVIHRRL.

e UV VUV I EITI7ZDIZIE, TOFTVx M EHAVSERDDIZ TEbUvMapping 7 7 A (2 7 AN 1 XF
DAHIEIRDDTHEE) £ IndexedFaceSet 7 7 AD LoadMqo () A Y N—HOMAEDLEZHWEZ L.

¢ IDATV I ITIE, BBT /AFYDIYEVIHETET, 1AMy FNy IELHlAaGbELZL VXY
YT HAH.

o ZDOATYV U MafMiHT 5541%, IndexedFaceSet D UV ¥ v 75— X uvmap (¥ IndexedFaceSet 7 7
A D LoadMqo01d () A ¥ N—P#E W THARALBENDH 5.

o TUAF vHIIMMHSI LTIy Y TEIND

e DA TV % SurfaceBuilder 7 7 ADA TV = 7 MBS 5121F SetTexture () A /3N —[H%% H
W5,

e WaveField 7 7 ZIZHAAATL T 7 A F v HR texture 1& 2 DRFH A ADH > 7V ¥ Zig 7T MDA E N T
WBDT, EBDT I AF ¥ DY 1 X% /RT72DIT texlix & texNy DT A —RE{EET 5.

6.5 psl::Polygon 77X

PointArray 7 7 ADRET T A, K T VOHEKOEESRFEFTE7 I A, ZD2 F Al PointArray 7 7 AD
AVN—FEHBE T2 AL TWS 728, EIEPETBENTES. 07 7 ATRFEE N5 [#FIE, PointArray
27 ALFELY, F—FHLIIHD I PRI NDS.

6.5.1 X V/N—FE#
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Polygon()

explicit Polygon(const PointArray& points)
explicit Polygon(const IndexedFaceSet& model, int n)

RYfE 74U

OB aVvARIIX, EB1OEATIEEOR) IV EERTS. 82 DFATIX, PointArray 7 7 AD fHH
ERY T ICEET L. B3 DFATIE, IndexedFaceSet 7 7 AMET ) model D1 VT v An D%
Polygon IZ£4#19 5.

o i1 Polygon I&, Windows.h TF 7 4V F&HEIZEMTHW SN T WS 728, [Polygon BHWVEWV] O
T—2EITEHAEVHD. TDHE, psl::Polygon ZH\5.
e 2 LE3OHANTRHAPETH FLHIZHENF v T 5. A FHTHRITNELI—I1Tkh5.

void Insert(const Point& p)

void Insert(int i, const Point& p)

RYUE 7L
OB B 1oOEXNTIEHRKREIC Point MOKp 2FATS. 2 OEXNTIX 1 DERFNIC Point MO K p 2 A
5.

o FIARFIZH M F v 27 $ 5. F—FERTRIFTNETT —IZR5.

Vector GetNormalVector(void) const '

RYME Vector BDIEAE~RZ bv
OB AR MLEEET B,

Point GetAveragePoint(void) const '

RYME Point MOFEHE (LAKOED)
BB 2O (BAKOED) 2 RD 5.

void SetBrightness(double b)

double GetBrightness(void) const

RYME L /M
BB R O OBE R #E/MET 5.
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void SetColor(const Color& c)

const Color& GetColor(void) const

RYME 72U /Color Bt
BB RY IV Color BOMZEE /AT 2.

Color& Color(void) '

RYIE Color BiA 7Yz DY
t B8 Color A 7Yz FOSWEIGT 5. AilfEe U THRETHE.

void SetTexMap(int n, const TexMap uv) '

RYME 7L
5t B8 THA n T TexMap BlD T 27 AF ¥ UV JHfE uv Z2&ET 5.

TexMap GetTexMap(int n) const '

RYUME TexMap #D UV HEFE
OB HEAnOTIAF Y UV EEZINET 5.

o UV A REHEDTEAUIDOVWT ZIOEBZFCHLTH T I =123 520WAS, IS S N7z TexMap M ERET
FU=V=-10kREHRELER->-TVS.

void SetTexNum(int num) '

RYE 7Z&L
OB ZoRYVIVZ, TIZAFYES nun 2RET S.

o BTV AF Y 2HWET 2 AF Y~y VIV,

int GetTexNum(void) const '

RYUME TI7AFYRE
OB ZORVIVOTFIAFYHSEZEETS.
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o BTV AF Y 2HWIET 2 AF Y~y VIV,

void ReverseVertexOrder(void) '

RYME 7L
BB TR ORI 2 ¥R s 5.

std::ostream& operator<< (std::ostream& os, const Polygon& polygon)

RYE AN)—L~ADSIE
OBl WAZARNY—LAAHH

6.6 Color 77 R
6.6.1 T—HA/IN—

Color 7 7 AIEMTRDT =X AV N=Dpulic TZ/ AL UTEHINT V5.

Red : ZRADEIE.
Green : fkf1DEA.
Blue : BfiO#EE.

Alpha : BEiR,

INSDEIZERE LT 0.0~1.0 DEFIZHZEDE LTHDONS.

6.6.2 X V/IN—FE

Color(void)
Color(double red, double green, double blue, double alpha = 0.0)

RYE 7L
OB aVvARIZXR. BLIORATET—XAUAN—DEPET1.0D0HGEZAERKT S, H2OERTIET—X
AVUN—DEEZTNTNRET 5.

double GetBrightness(void) const '

RYE
it B RGB ZME U HE 2 NG 5.
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void SetBrightness(double brt) '

RY{E 7L
% B8 RCOBDOHEEZZTIZ, 2UROEEDA% brt IZRET 5.

unsigned char GetRed8bit(void)

unsigned char GetGreen8bit(void)

unsigned char GetBlue8bit(void)

RYUE HHE
OB SYv AT LUTRIEDOHELZEETS.

o HE 0.0~1.0 2 8 ¥y MHARE 0~255 IZEH L CTHUST 5.
o BLOWEIX 0, 1.0 ZHZ HHHEIL 2551272 5.

6.7 TexMap 7 2R

R TVOTHRD UV EIEE2 RS 52 7 X,

6.7.1 T4—ILR&EXVYN—FEHK

TexMap ()
TexMap (double u, double v)

RYE 7Z&L
OB avARIIXR F1ORATRH U=V =—-1TH3ED UV EE2ERKTS. F2DEARTIE, udU
FEAE, vV R B,

o HBHDEEIREEZEKT.

double U
double V

RYE
OB 74— R ThENUEBEE V EREEZ KT
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6.8 Texture 77X

TFTIAF YRV T RITORIIT IV AF vy EEEREFT 527 T A, WaveField 7 7 AZMALTED, TDA Y
N—BEMS> Z N TE S, WaveField 7 7 ATIXHEBRZFHAAATZBRIZTTOE 7 2IVEIERDR KDL DIZX L
T, Texture 7 7 ATIXREBRDE 7 v VEBRFFS N T WS D WaveField 7 7 AL Big > T\ 5.

6.8.1 T4 —ILREXVN—FEH

Texture () '

RYE 7Z&L
OB aVANIZR, HEDA VARV AERERT S,

Texture& LoadBmp(const char* fname, Mode mode, Complex backg = Complex(0, 0), double
gamma = 1.0, ColorMode cm = GRAY_SCALE)

Texture& LoadBmp(const char* fname, double gamma = 1.0, ColorMode cm = GRAY_SCALE)

RYME A7Yx7bBEKADER

B 77AN%name D BMP A7 74 V20— RT3, F1OEATIER—FT5LZDE— R% Mode 4l
D mode FIBTHE L R IFNIER S A\, SEoRE - AiAH - ki - S5 - B2 E~OEMAHEE. backg X
2 DOREFTY A X TRVEEREGHARAALZE, AEICHEDRAENEY YT VT HOEERBETH D, gamma i
FARDEBD NV ETH B, ZHILEE 2.2 £ 35, ColorMode 41ZM D cm & LT GRAY_SCALE %#{5E T
2, WI—H{EI LY M UA AT —I)VEGIZAEW L 72 ETEHARL. TN RED, GREEN, BLUE 5%
REHEETDLED8EY bAIT =T —VEGHEAAL. H2OHATIE, £— N INTENSITY THDIAAEIX
0&7b, gamma TH Y MEZIEE L CHRZFHAAD.

o I— NH¥VTIiX, WaveField 7 7 A®D LoadBmp() # ¥/ \N—[H#% &R,
e WaveField 7 7 A®M LoadBmp () A »/\—R &38R, ZORKTIIHEARALL BMP EHET 7 1 LDOE Y
YLV FRA TV bV ) U IRRE LTHESI NS,

int GetTexNx(void) const

int GetTexNy(void) const

RYUE BEAROE 7 2IE [ MEARIDOE 7 2 ILE
BB EnTh, SARAALEBROM ARG ROY 7 IV BEET.

e WaveField 7 7 A& LTD ¢ filfl, y AV > 7V 7 8UE Getlix () AV N—[H%5L, GetNy () A > N—E#T
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IFTE 5.

void SetTexNx(int Nx)
void SetTexNy(int Ny)

RYME 7L
OB FARATZEBOMAMEHMAMOY 7 VBEREEZZEZ T WHEIZHAWS.

o HilZ GetTexNx() A Vv N—[HM & GetTexlNx() A U N—HTREINE Y 7 VBN T 5751 T, i
EENFE AR

double GetWidth(void) const
double GetHeight(void) const

RYE A—hMLVEMEOYAX
BB T AT v EHEORI A &M O YIER Ze Y A X IR .

void SetWidth(double s)
void SetHeight (double s)

RYME 7L
BB TUAF Y EROBGE LD A — MVEAYEY A X s 2FRET S,

o TNSDMAMTIIE 7V Y FELEHLTYHA XEEZ TV,

double GetAspectRatio(void) const '

RYUME 7ARZ M
OB TOAFYEHBEDTARY MNLEEUETS.

void SetAspectRatio(double a) '

RYUE 7L
5O FOAFYEHBEDTARY Mk a lZRET 5.
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o ZOBMTIZy AHDOEL I LY FEERELTT ANRY NEAEEZ TV,

6.9 BoundingBox ¥ T X

BoundingBox 2 7 A&, 3Rt %\ M3 2 IRTCOYMRC BB ITHMET D ETEAD 5 WVIZR SR OX A 2 REFd
%527 ATHY, Pointhrray 7 7 ADIRESI T ATH S, WMAMDO—T (BEMEDO/NSWVIES) I VT2 A00D
MEUTHREEIN, 5 A3 YTy 7 A1 ORELVTRRENTWS.

BoundingBox (void)

BoundingBox (const PointArray& pa)

RYME 7L
OB IVANIIR, HE1OBATIEIEDOS VARV ARERT 5. H 2 DA TIE PointArray 0 pa %
BoundingBox 7 7 AIZAMT 5.

BoundingBox GetCommonRegion2D(const BoundingBox& bb) '

RYIE bb & OIL@EHEEK. 2 HIZFIZE O,
OB 2 MHAREHL, (z,y) D2 RTHIRT bb & OILEFIRZEGT 5.

bool IsEmpty2D(void)
bool IsEmpty2D(double criterion)
bool IsEmpty2D(double cx, double cy)

RYME 2z Z2fEHL 72 2 IROCHII TR DIMNERER 75 5 true.

OB (rv,y) OAD 2 RGTHBTEONEERLES PRETS. £ 20BATIE, o, y AHICELR DA
criterion ANDGHIZEEMET 5. HEIOEATH, » AANZIE cx, y AMIZIE cy LFOELR D DEFEIZ
2 HET B,

bool IsOverlap2D(const BoundingBox& bb)

bool IsOverlap2D(const BoundingBox& bb, double criterion)
bool IsOverlap2D(const BoundingBox& bb, double cx, double cy)

RYME 2 Z28GL 72 2 ROt CTER D BH NI true.

OB (z,y) DATbb EDHERD ZHETS. H2OEATIE, v 72y AW criterion A LOELR D AN
¥ true YHIET S, FI3DOEHATI, z AR cx M EFE 2k y ARIZ cy LEDER D 23H 5 DYEIT true
CHET S,
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PointArray GetFrame2D(int n) '

RYE 2 280U 7= 2 0002 ROES
OB 2 2MGIL (z,y) OEAREBOELE (7V—4 ) 2 22 MORDOEAZIGT S, 5T, KO
4x2 5.

6.10 ImagingViewer ¥ 7 X
6.10.1 M=

ImagingViewer 7 7 Alk, HEERIRENMATRINZNMBITERSZHREL, FHRICEINHZ @R 5002 GG
BEST22ODI I ATHS. 2DV J AL WaveField 7 7 AN SHIREL TS,

6.10.2 X /N\—FEH

ImagingViewer () '

RY{E 7L
OB FUANDMRECTHBEEITOIAVANT A,

o T 7 AN IMHRELZTDHR/HE[EFRDEED TH 5.

HRAE - (0,0,420 mm)
BAE [HUF Sk WaveField 77 7 AM SetOrigin() A Y /N—B# / GetOrigin() A »/N—B#K

BEY YT I 4096 x 4096 pixel
BE /B WaveField 7 7 AM SetNx() A »/N—BI#K, SetNy () A > /N—FH#/ GetNx () X > /¥ — R4,
GetNy () # >/ N—B%
BERITIE WaveField 7 7 AD Init () A VN =BT & W HMLAS 2L,

gEY > ) BB 1 pum x 1 um
WE /BUS: WaveField 7 7 AD SetPx() A Y N—H#, SetPy() AV N—RI#/ GetPx() A >/ N—BI%,
GetPy () A >/ N—Bd#K

fEkEE# 20 mm
A /HU4S: SetImagingDistance() A 2 /N—# / GetImagingDistance() X > /¥—F

BEOER 4 mm

%€ JHfG: SetPupilDiameter () A ¥ /N—[i%( / GetPupilDiameter () A >/ N—[H%K
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void SetImagingDistance(double v)

double GetImagingDistance(void) const

RYME 7o U /f&GEEHEE (B4 m]
OB REREEER RE /G 5.

void SetPupilDiameter (double v)

double GetPupilDiameter(void) const

RYME 7L /WOEE [$4m]
BB MOERERE/ R 5.

void View(const WaveField& wf, Point p)

void View(SegWaveField& wf, Point p)

RYUE 7L
it B8 Point D p ZIEMNE LT, K wf 2fEHELETS. B 1 DEATIX w X WaveField BLDYP & U
ThHEzoN5. 82 DA T wf 1% SegWaveField HDNKEE LTEHER 5N 5.

void SpectralView(const WaveField& wf, Point p, ColorImage& image) '

RYUfE 7L
it BA Point D p ZMEMME LT, N wE 2KGEHAEL, TOMED/H % ColorInage D image (275 —
EfRE UTHITIAS.

e —DD image I LT, BRoFEEDHEZMITIMA, ColorImage 27 7 AD SaveAsBmpSRGB() A ¥ /N—[
MTe—7925Z2i1&Y, MIMAZERICHRLUZ7VA T —HiB%282 2N TE S,

e ColorImage 7 7 AM image DMEFEIL 2 DRFIZHEL TS VW T IORKEZIFCHTIENEELY. 20D
FBECCIIA G ARG P EN BRI A I N, inage DEZFEHUC—ET 2 & 5 I EHELUE TH/NE N 5.

void MultiSpectralView(const vector<WaveField*>& wf, Point p, ColorImage& image)

void MultiSpectralView(const char* fname, Point p, ColorImage& image)

void MultiSpectralView(const vector<string> list, Point p, ColorImage& image) ;

RYE 7L

OB WINhORATH, Point HOEHME p & LT, EBOEL - 7062 GEAE LTRSS H T —Hifk
% ColorImage (D image (& KT 5.
% 1 DEANTIE vector BUEIFID wf & LT WaveField #OEHONIKE 52 5. H2DEATIE T 71 L%
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fname DIV FNRN—MEA W 7712 LT, ERONWEE XS, 3 DERTIE vector BT 7 1 LEZHL
¥l list & UTHBONEE 52 5.

e image IZfREIN D H T — ML ColorImage 7 7 AD SaveAsBmpSRGB() A Y N—[HHTE—TF5Z i
k0, IVHT—WiBE UTHRT I LN TES.

e ColorImage 7 7 A®D image DHFELIL 2 DRFIZHEL THVWTIOBAKEMTHTIEAEE LV, Z0
BECCIIR G ARGV EBICEH I N, inage DHEFEHUT—ET 2 & 5 I EELUI THR/NE N 5.

void ViewWf (const char* fname, Point p) '

RYUME 7L
5% BA Point MOPEME%E p & LT, 77 1)NV% fname O E WF B 7 7 1 )V TE X & N7z % & E A
T 5.

o NEIWF RN 7 7 A VOEEHL - FEAAAIZDWVWTIL, WaveField 7 7 A®D SaveAsSeghif () A > /3¥—
BE%, LoadSegWf() A ¥/ N—BH#, LoadParamSegWf () A >/ N\—FA¥i5E % S8,

void ViewHologramSw(SegWaveField& holo, Point p, Point rp)

void ViewHologramSw(SegWaveField& holo, Point p, Point rp, double lambda)

RYIE 7L

Z% Bl SegWaveField MDA 12" F A holo IZH\WT Point MDD p MAEFMU K & EOFGHEGE2ES. 20
K, A0 T LADORIAYE LT Point MO HUL rp MDEKETKZ WS, 1 OBXTIRAARIEORKELE L
THhBZ T b uf ICHREINEEHNVSED, 52 OFATIX lambda THERICOREE2 52 5.

o FUZTAMRIENTH BIGEE, MHAF IO A IZERTHTNERS W, MEROEEIE, BIEIE
Bohirhnida s,

void ViewHologramPw(SegWaveField& holo, Point p, Vector kv) '

RYfE 74U

5% BA SeglWaveField MdM 12 F A holo IZHWT Point MDD p mAEFEHLZ L EOMGEEGE2ES. 20
R, "0 I LDBINE LT Vector BLOFHRT bb kv OFHFEZH VD, HERHSEOKE R kv TH
Zohb.

o KT AMRIFEITH B5E1E, MMHAMITET 2 XEHTRITINEZR S0, MHEBOEEIX, HRIFIE
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BemiInidie sz,

void SaveAsReducedBmp(const char* fname, int nx = 1024, int ny = 1024) const

RYE 7L
OB Hon/mAEGREY A X nx x oy (FEE#ENL 72 L, 180 EHE&EEL L, #RiE#E BMP 7 7 1 L& LT
r—795%.

void SaveAsReducedWf (const char* fname, int nx = 1024, int ny = 1024) const

RYWIE 7L
BB "FonlEAEGREY A X nx x ny [TEMEMNL, 180 EE&EIELL, HRIEGE WF 7 71L& LT —
795,

e WEEAT7 74L& UL TIREI NS D, MHT—RIFHIBRENTWS., WaveFront FIZ & b IEFALL XL %3
BUTBELULEZWEGSIZHWS.

void Imaging(Point p) '

RYE 7L
OB ZoATYs MTHEENIRE I NN EBEAD AF N L UT Point BID p A IEHT 2 L SH55T 5.

void SetHumanEyeParam(void) '

RYWIE 7L
OB AMORISEWSS A —XE2RET 5.

o HENTA=RIFRDLEY THB.

&EY > 7)) > JE 16384 x 16384 pixel

gEY ) U JER 0.5 pm x 0.5 um

TEREEBE 24 mm

BDOER 6 mm
o ZOMBUINT A —RBEBIZHBIMNIZ WaveField 7 7 AD Init () A Y N—FEEFECH L THELETS.
o ZOBMTHEINDNTA=ZDS L, REY VTV Y ITHRH > T > IHEIEAED ADETIEZ L.
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6.11 SegWaveField 7 5 R

SegWaveField 7 7 AFAEVIZRAKEZ T — R TERWVWRERNEEZ LT A Y MFEIL TR S 72DD 7 5 A
Th5.

6.11.1 I X MREER (Segmented wave-field) DIBE & &

X 62127 Ay b REDEEOME LS L BERERT. HEDOX T AV MyrEITE, EXGE—ONREEFRY A X
DD ET AV MIHEIL, =20 AV I 2 AT EIZ0— R U TCEEOMIEZIT, D7 A ME 2
WEEEE EO7 7 AV E UTHRIFT 5. 27 AV MREDEKETIEAEY Fitu—REhizw AV vahALY M2
AV RNEIRY, ¥ AV V2R ENDZT 7 ANEETAY N T 7AIILEIER.

ALk T A
(WaveFieldA Tz oR)

TotalHeight

.....
LH
LH
LH
LH
LH
"~
.....

GOlt5 A kTP AL
(WFRs 7 7 1 L)

6.2 w7 A Y MNFEDEEOME & BES

SegWaveField 7 7 A%, AEY kiZd D WaveField 7 7 ADA TV 2 N THBIAIL Y b T AV NERT A Y
N7 7 A NEEMT 220D Y T ATHD. SegWaveField 7 7 AZNHIKIE WaveField 7 7 AZMALTED, &
LY N AVRNZEDLEDTHDBEEZTEWN. IV T A Y MIWaveField 7 7 ADA TV 2 b THDHDT,
WaveField 7 7 ADA Y N—FBEHNTHL Y b7 AV N2 EETEZ N TES.

—H, ®TAV I T 7 ANVEREWEF 74—y D774V THD. BEWF X7 7 1 VOFEMIZOWTIE,
WaveField 2 7 A SaveAsSegWf () A Y N—Hz SR I N\, 772U, SegWaveField 7 7 Aid4#| WF X
77 ANVDEEDORERIT ZRHL TWE 7D, EESHIWEBERXT 7 A VEBET 2HTZIIFLE AL,

6.11.2 OAVANS VY EERNQNIA—S ZRENGT 5 A v NN—FAH
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SegWaveField(const charx fn = NULL)

SegWaveField(int mx, int my, const char* fn = NULL)

SegWaveField(int mx, int my, const WaveField& temp, const charx fn = NULL)

SegWaveField(int mx, int my, int nx, int ny, const charx fn = NULL)

SegWaveField(double width, double height, const char* fn = NULL)

SegWaveField(double width, double height, const WaveField& temp, const char* fn = NULL)

SegWaveField(const WaveField& wf, int mx, int my, const char* fn = NULL)

SegWaveField(const SegWaveField& swf, int cmx, int cmy, const char* fn = NULL)
SegWaveField(SegWaveField& swf)

RYME 7L

B

B avAbI7X.

TRTCOBRHBE LT fn lFL T AV N T 7 ANVDT 7 A NEERL, BWAREREIETHS. 774 )V% o
EEMLUEEE, —RWR T  AVEDPEHBIIC RTINS,

%1 DA TIL SegWaveField 27 7 A®D SetDefault() AV N—BHTHEI NI LI A VMK, BLO
WaveField 7 7 A SetDefault() A Y NN—BHMTHEINIEE, 7Y VIR, Y7 v o (—
DDEITAV DY VTV VT DA VARV ADERI NS,

E2OBATIE, €7 AY Minxxmy DA VARV ADRERING. TOMD/INT A —& L WaveField 7 T
A D SetDefault() A Y N\—PFITHREINS.

FIDEANTIE, €7 A2 MMimxxmy DA VARV ARERI NG, ZTOMDIST A — &L WaveField 7 7
2D temp LA UMEMBEEI NG, #-T, Y27V v I T (mxXxtemp.GetNx())X (myxtemp.GetNy())
k5.

FADEATIE, €72V Minxxny, =20 T AV MDY YTV I nxxny DA VARV AP ERI N
5. ZDMDINT A —RIF WaveField 7 7 AD SetDefault () AV N—HHTHEINS.

FHHOATIE, A MBI DINT A — & X WaveField 27 7 AD SetDefault() AV N—[HETHE X
N5, 7 AV NUE, TNEDNRTRA=RIZEDINT, NP ORGOWEY 1 A width B kiZ, £7z
MEH I DOYFRY 1 X7 height A EIZ72 5 K S ICHBEIMIZEREI NS,

H6DERTIE, 7 ALY MBBMIDI/NT A —RIZIE WaveField 7 7 AD temp XA UM EEI NS, &
TA VMU, THoDNTRA=RIZEDWT, BAMOYEY A XHY width PAEIZ, #EHFOYEY 1 X3
height ML EIZ25 X5 ICHENICHESI N D.

BT ORRTI, WaveField MO wf 2 —LTA VARV A%REKT S, 72720, €7 AV Milmxxmy O
BTAYMZHEINTWS, ZOMDAT A=K T uf LFRCEIEEEIND. {E->T, B> 70 v 78U
wE DYV TN VIR EEFELL D,

8 DIRTIX, swf DNEZIE—T B0, 27 AY MORE%E cnxxemy KEET S, 7 AV b rOoE|
EEZTZWGEICMHHET 5.

FHIODEAIX, I¥V—aV A NS XTHB. 727U, suf ld const THREINTWVWARWAEIZHEE.

o YAV INT TANDT 7 A NZEIRET DDIIRHHRLIGETHD, —BIZIZEELR.
e LLERITAY NI FAND T 7 AIVEPIEEIN, MOFDT 7 AINDEHETEIEES, FOT7 71V EFDE

FXTAVNT AN LTHHT S, LW T, BIZIEFHER EODE R Z2IRCHESZ 21285, B L
BUF T T AN T AV N wiERTRWEGIETZ I -2 5.
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e BITAVNTTANDT 7 ANEZHEHBELRVEEITERINE T 71 V%41 “_SegTemp_xxxx.n.wf” D
RO T7 7 A NVEZTHD. ‘xxxx’ & ‘D IZIEHIMIZERIND XFEH EBFENPAD.

o W7 7 ANV HBMZERINTVWREEE, AV RN TI7ANVETAN I 7RI > THBMIZHES
N5, IO ILANREKTUT AN I 7 ABRETHINZ P2 72BEICIE T AV NI 7 NVIEZDE F5ES
2Lz 50T, FEITHIBRL 2T HIE7m s,

e LITAVINTFTANDT 7 A NVHEHRMIRE L ZGEITIE, AV I T 7ANVETAN T 7 RIZE5TH
KEINTIZZDOEEHKS.

o SegWaveField 7 7 ADA VARV AZRER UZEHBIZIEILV VY b 2T AV MIREHRTHD, ALV hEIT A
VIOT - REBRL MR I N TOWRWVRETH S,

const char* GetFileName(void) const '

RUE AV FT7ALDT 7AL%
OBl A VNTFANDT T ANELERETS.

void Dispose(void)

void Dispose(const char* fn)

RYME 72U

OB E1oEATE, ALUIEITAVIDOAEYEFABL, ¥ AY NI 7 ANEHIRT . 2 OBAT
i, ALY M ETAVIDAEVERAKRL, 2T A VRN TI7ANVE T 7 ANVEL fn OREwWwERXT7 7102 L
TIRIET 5.

void Init(void) '

RYE 7L
OBR ALY bMEITAVIEALL, ETAV N T T ANV EFEEKRT S.

o ITNWHTEL LD, SetMx() AV N—[H® SetMy() A U N—FMTE I AV MIEEFELZEL L,
WaveField 7 7 A®M SetNx() A v N—[% SetNy () AV N—FHHTEI AV OY VT VI BEEEL
725G ETH 5.

o ZOBBDIFOHLT, ALV M2 AY MNIRERREL LS. ALV M EITAV DT =R AE) BRERS
NTVWRW, ALY b AV ML, Segment() AV N—FIHOIFVPH LU TEHRIN, TOTF—X ATV L
Rrans.

Example ¥ 7 A2 NPT AV NV T U ITBOERE

SegWaveField a; //MREMTERSNZA VRSV

.SetMx (3); [/ BT XY NER

.SetMy (2);

.SetNx (2048); //EIAVINDY YTV I/BER(WaveFieldh HMALBEK)
.SetNy (512);

.Init (); //EBOBME

[ I I
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static void SetDefault(int mx, int my) '

RYfE 74U
OB 2 AY MNIOMEME nxxmy IZRET S.

o ZOBBULENEETH B DT, SegWaveField: :SetDefault() & L TIHUHT.

Example 577 4 )V MEDZH

WaveField::SetDefault (1024, 512, 1.0e-6, 0.8e-6, 532e-9);
SegWaveField::SetDefault (3, 2);

SegWaveField aj;
/] AV RAY Y Rald, BT AYIMNE3Ix 2T, T AV OY YT Y Y IH1024%x 512,
/) BT Y BB un, 0.8um), HERE32nmD BB KIKICK DS

int GetMx(void) const

int GetMy(void) const

RYME w7 AV MK
OB BAmEHMESmOE A Y N EEUST .

int GetM(void) const '

RYE Rty
BB REISAVIIEEIETS. $abb, BAMEHLRDOES XY bORMEIRT.

void SetMx(int wvalue)

void SetMy(int value)

RYUME 7L
OB BIAMEHEARDOE AV M EFRET S.

o ZOMBMTE I AV MBALTHLZBIE, 49 Init() AUA—FHEZHWTEE2A3LT 2 RERDH 5.
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double GetTotalWidth(void) const
double GetTotalHeight(void) const

RYUME 2RO/ S
OB EhEh, DMK (BRI A Y N EEDEINK) OB MO 1 X2 ST 5.

Point GetCenter(void) '

RY{E Point D EELELE
BB R (BRI AV M EADEEK) OFMIEZIET 5.

void SetCenter(Point c) '

RY{E Point Mo EEREAE
BB M (BRI A Y M EADEIRN) OHILLEERET S.

double XX(int i)
double YY(int j)

RYUE o fIAE 7%y S0 L fE
Bt Bl WaveField 7 7 ADHL Y b T A Y NMIBIFZEBUEMEME 1 £721% § 5, 71—V Nakoduhz{
RET 20—V ¢ 7213y 2 KD S

o LY hET A (WaveField 27 7 A) (28 1) B BBUREMED & 1 — J VY B EEFEA D ZEHITIE XO A N —
BIBEZIE YO AV N - V5.

int II(double x)
int JJ(double y)

RBYUE o HIAE 72Xy A0S G
OB 74—V REEROPLEREE T — AV ERE x 7213y 205, WaveField 7 7 ADA LV b
TAY MBI 2BBERE £721% j 2 kDD

e LY MBI AV (WaveField 7 7 A) T8} 25 10 — A )VIERFEAE A & BEBUEBEEANDEHIZIZ T() A VN —
BB EIT TO AU —BfE V5.
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void SyncParam(void) '

RYE 7L
OB ALYV REITAVRNERITAVNTTAINEDBIT/HNT XA —XDEEEMEED.

e WaveField 7 7 AM SetPx() AV N—[#, SetPy() AV \—B#, SetWavelength() AV N—FHHETH
LY R Z AV bOHB VT U IRIERPHESD NI AR EEE LGS, ZOBEBEHWTEI AV NIy
A NBARDBEEVEZ 72 R I IE7R S 7.,

e KIEDLITAY FDADY YT v HRPIKREEZZETE T 5 Z LITEERIELS, $-HRTH 5.

o LI AVIMNRERT AV MY UTY) VIBELEET BHEIE Init() AV AN—HEEHANS.

Example /35 A — X ZHEO[E#

SegWaveField a(2, 3, 1024, 512);

a.SetPx(0.8e-6); /1185 XA —9 KR
a.SetWavelength(532e-9);
a.SyncParam(); 1/ TX VN T 7 AL AW &R

void CopyParam(const SegWaveField& swf) '

RYME 7ZUL
OB TRV IERERETANOY T VT EED, suf DT —AKEKUADETDNRITA—-Z%E I —
T 5.

e IV—HA TV DEIAV M7 74— HEEINTHERINS.
e B AV NI 7 ANETHERINSDD, ZOAVN—FBETHRLEIA LV N7 74 NVZIFEML L.

void CombineInto(WaveField& wf)) '

RY{E U
OB 2k AVMEMEAELTAMEL T WaveField T wf 12T 5.

o wf DENFIF—HMPEINTHRHEA TV bDNRSTA—REETFT—ANRaAY—ENh5.
o ZOMMAFEITTEZIZE, PELLEENEA T VLI FDEXITAV N TSAT TRV N 2T EAEYMN

AT,
o ZOMBEFENIINEA TV 22 bDAHL Y b AV FRRCHINTWBHBEZZWN. ALY eI AV
EREZTD L.

6.11.3 ALY M EIXY NEBRETZEHD AV /N—FEH#H
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WaveField& Segment(int i, int j)

WaveField& Segment(int m)

RYIE WaveField DAL Y b T RA Y b ADSBE
OB O E1OBRATIE, ALY IEIAVNE (i, j) KEETS., AV NI 7ANMITTIZEZ AV D (4, 5)
PIEAET 2HEIETNE AT ) IZHAAD. FELBWEERAEY LTV Yy b eI AV MERELTNE Y
V795,
B20BATIE, Ly bl AV E (1= a%M,, j = n/M,) TEFET 3. TOMOEEIZE 1 OB L
ALTH5.

e WL Y MEZ AV OO —NIVFEAIZE T AV FOMBEIZIGUTIELLREEI NS,

o ZOBMELFLUMDOIL Y FE T AV NOHREIE, CZAY N7 A MIZE—TINRW., ALY hET AV B
X —79 5171 SaveSeg () A Y N—BEE AN S.

e HLY I NI AV INZEDEDIE WaveField DA TV 27 N THY, TDFE F WaveField 7 7 AD A W N—
EBEHWSZeNTES.

o FH20BAX, TiOaA—-NOrEY, B—DNV—TERICELD 1 ELV—-TTEEIAVINEAF Y VT
LEBEMUTHEINTWS.

Example 1 EV—T 12X 522 AY MDAF v v

SegWaveField a(2, 3, 1024, 512);
int m;

for (m = 0; m < a.GetM(); m++)

{

a.Segment (m);

a.SaveSeg();

void SaveSeg(void) '

RYE 7#&L
OB ALV ESAVRERERITAVRN T A —TT B,

void DisposeSeg(void) '

RYE 7#&L
OB ALYV bREIAVIDRAEYEHBL, ALV RNETAV N ERERIZTS.

o XY NT 7 AINWIEHIRE A,
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bool Exist(int i, int j) const
bool Exist(int m) const

RYME HERSR
OB E1OBRATE, AV ALVRICET AV (1, §) BT TIELETE20EI RET 5.
FE2OBRTI, AV R T 7 A VHIZEZT AV N (1 = n%M,, j = n/M,) BT TIHFLETZ0E S 1K

T 5.
e H2DEAIL, B—DN—TZRIZLD 1EL—TTEEITAV I 2AF Y VT 2G8IHHTAIZ L A2EXL
THEIQhTWA.

int GetCx(void) const
int GetCy(void) comnst

RUME ALY FEITAVIDAL VT Yy IR
OB AL YRR AVNOEARIEHEGHOL YTy 2 AREET 5.

o IAVIDA VT VIR (i,j)1F, 0<i< M, 0<j< M, Th53.

6.11.4 DENREET7 7AIICE—T/O—RT 370D AV /—FEH

UTRIENENPEEEE T 7 AN =T /0= NT22DDBBTHE. ALY T AV NEE—T/B—FT 57
FThnE, #EHE O WaveField 7 7 AD SaveAsBmp () A ¥/ N—B#, LoadBmp() A >/ N—E4%, SaveAsWf() A
N—BE, LoadWf() AV N—BIfizHWEZ N TES.

void SaveAsSegWf(const char* fname) '

RYfE 7L
OB 2% AV MET7A0V% fname DR E WF EA TR — 79 5.

o Z DL WaveField 7 7 ADRAZLMEEE A — =54 FLTW5.

e a.WaveField::SaveAsSegWf (a.GetFileNmae(), i, j) & U T, WaveField 7 7 A®D SaveAsSegWf () A~
W= L GetFileName() A Y N—HEE A\, WLV ETAV NDODAREET AV N T 74 VOEEDOL T
AVE(i,j)Itke—T7F252LETES.

o LAV T T ANEKLFE WF ERDT7 7 A Lo TWS.
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void LoadSegWf (const char* fname) '

RYE 7L
OB eI AVINOBEOHNREZEICWEL, DEWFERXDT 71 )V4E fname D7 7 1 V2 GEHAAL. 7
Ly b7 Ay ME—MIZRERIREIZR S,

o Z DRI WaveField 7 7 ADFAABEKE A —N—F 14 FLTW5.

e a.WaveField::LoadSegWf (a.GetFileNmae(), i, j) & UTC, WaveField 7 7 A®M LoadSegWf () A ¥/ ¥—
ML GetFileName () AV N—FHEHWV, ALY b2 T AV POMNEEZEFEETIZEIAY M7 714 LVOE
BOYITAVN (4, §)2h LY AV MIB—RTHILETES,

void SaveAsSegBmp(const char* fname, wfl::Mode mode, wfl::Gradation cs = wfl::GRAY)

const
void SaveAsSegBmp(const char* fname, wfl::Mode mode, BoundingBox bb, wfl::Gradation cs =

wfl::GRAY) const

RYfE 74U

# OB H1oORATIE, 7714 fname DHE BMP BEX7 7 AVl LTREI AV b EE—T T 5. §I8
mode & cs %, WaveField 7 7 A® SaveAsBmp() A Y N—FHDOZNEEUTH D, HRIEG/ MG E D
v —TWR, WIF—AT =NV /T V—AT—VEEETSH. H20DKATIE, BoundingBox #MD bb T/RI N7z
RO AEDE BMP ERX 7 71 Ve LTe2e T AV NEE—TT 5.

o /3E| BMP JER &%, 77 1 V47% “name[ii] [jj].bmp” DA TEHINE BMP 774V TH5. ii & jj
FENTN2HOBMTTHY, YEBMP 771 VDT AV MiEEKRT.

o 5% fname O 7 7 1 VA L IR TIXHEBIMICHRIE B, HlXIX, fname = "light.bmp" TdHh - 7254, EK
ENBRE BMP 7 7 A VD 7 7 A V41 “light [11] [§3] . omp” & 72 5.

e TRTDEITAY FPMEEINZDIF TRV, HEFPFREINTVARVWET AV NMEBMP 7 71L& LTH
FI N,

void SaveAsSegGrayBmp(const char* fname, Mode mode, int depth = 8, double gamma = 2.2)

const

void SaveAsSegGrayBmp(const char* fname, Mode mode, BoundingBox bb, int depth = 8,

double gamma = 2.2) const

RYIE 7L

OB E1oEATE, 7710V % fname DI LA AT =V DHE BMP B 7 71 L2 LTeReI AV %
¥ —79%. 5l¥ mode I%, WaveField 7 7 A® SaveAsBmp() # Y N—[FHDZN LR UTH D, g4/
Mg E%248ET 5. £7z, depth I LV EETH D, gamma IFHEDH V< ETHD. 52 OFATH,
BoundingBox #IMD bb T/RINMEKD A% T L A A7 — I D4H3#E BMP XX 7 7 AL LTE—77F 5.
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e ZMDAY v Nk WaveField 7 7 AD SaveAsGrayBmp () A >/ N—B D SegWaveField 7 7 AR TH 5.
e depth (% 1, 2, 8 DWTNHLDIHETRRIF UL 57200,

void SaveAsCombinedBmp(const char* fname, wfl::Mode mode, wfl::Gradation cs = wfl::GRAY)

RYE 7L

OB TRTOEITAVIEHEEL, 774 )0V% fname ODHE—D BMP A7y 1 L& LT —7F 5. 5K
mode ¥ cs &, WaveField 7 7 A®D SaveAsBmp() A Y N—FHOZNERALTH Y, HRIEGK/MHHGZED
¥—TWR, WI—AT =TV —AT =V EEET 5.

o ZOBBIZL >TEREING BMP 7 7 A VF—RIZERBR T 7 AN b7zd, @EOT TV r—yarTl
BRTERNWI ENE N,

void SaveAsCombinedGrayBmp(const char* fname, Mode mode, int depth = 8, double gamma =

2.2)

void SaveAsCombinedGrayBmp(const char* fname, Mode mode, BoundingBox bb, int depth = 8,

double gamma = 2.2

RYUE 7L

OB E1OEATIE, TRTOEITAYMNEHKEL, 7744 fname DHE—D T LA 27 —)V BMP ##X7 7
AN LT —7F%. 5# mode I, WaveField 7 7 AD SaveAsBmp() AV N—FHOZN LR THY,
RGN BRI E R 18ET . £72, depth HE I ¥ IVEETH D, gamma IFEBEDHT Y <ETHB. HFE2 D
X Tl, BoundingBox %D bb TRINZFHKDAE L —TF 5.

e ZDAYV v K WaveField 7 7 A D SaveAsGrayBmp() A ¥ /N —BED SegWaveField 7 7 AfRD—D T
»H5.

e depth ¥ 1, 2, 8 DWTNADIETRIT XIS R\,

o ZOBBIZE > TERING BMP 7 7 A VIE—RICERBRT 7 AN L8570, @HEDT 7V r—varTik
RRTERNIENE .

void LoadSegBmp(const char* fname, wfl::Mode mode) '

RYUfE 7L
% B3 77 A% fname ONEH BMP B 7 7 1 V&0 — KT 5. 5% mode, WaveField 7 7 A®D LoadBmp ()
AVN—FBDENERLCTH Y, KRG/ HGR DRz iET 5.



232 Fewm UIZyLUA

o ZOMBRIL, AR EITAY MR H SN UDDLN->TVWEIEEITHWS. REIOYL T A Y MNEGAALE
A3 LoadSegBmpAuto () A Y N—B#& W5,

o ZOMKTI, BARLT 7 ANDEITAY MIUTHRARABIA TV 27 bDE T AV MIERILTH BINE S
nTns,

o YU T VIR, WEFIIHINIFHARAEL TV 27 MIRESINZLDVERTHS.

o 5% fname D7 7 1 NVHZ LILRFIXHTICHRI I D, HIRIX, fname = "light.bmp" TH->7HHE, O—
REINB5E BMP 7 74 VD7 74 )V “light [1i] [§j] .bmp” & 72 5.

¢ TRTDEITAVIND T 7 ANNDPFIHEL RS TERV., RELEZEIT AV IDRHH>THIT I —ITIFRS5RN

o DDEITAVILFARAENRNGEITLT —ITh5.

void LoadSegBmpAuto(const char* fname, wfl::Mode mode) '

RYUfE 7L
% B3 77 A% fname OHEH BMP B 7 7 1 &0 — T 5. 5% mode, WaveField 7 7 A®D LoadBmp ()
AVN—FBDENERLCTH Y, fRiEG/HGe DR ziEd 5.

o OB, FARALEIT A Y NP RROBGEIZHWS, 77V EAXY VL, FETE7 71V HhTHRS
RKERETAY VP EREDO T AV ML ARI NS,
Yo 7)) VIR, WEFBITEINCRAAARLT TV 27 MIEREINTWAENERINS.
5% fname O 7 7 A VA LR TIXEEICHIE 5. A1, fname = "light.bmp" Th > 7286, H—
RENBZHE BMP 7 740V D7 74 )V “Light [11]1 [ .bmp” & 72 5.
¢ TRTDEITAVIDT 7 ANDPELEL RS TERWV. RELEZEIZAVIDBH>THITIT—IZIZR SR
e —DDEITAVIMBLHEARENLVEGHIZT T —I12425.

void LoadBmp(const char* fname, Mode mode, Complex backg = Complex(0, 0), double gamma =

1.0, ColorMode cm = GRAY_SCALE)

RYUE 7L

i Bl 77 A% fname OH—D BMP EAD 7 71 V% 7 4 — )V N2ROHRIZFEAAL. 515 mode %
WaveField 27 7 AM LoadBmp() A Y N—[HDENLEUTH Y, RIFG/ HGEREDERNEEET 5.
backg IFHAIAA BRI DT S OEHEE, gamma [FEERD N 2 IETH Y, ColorMode FIHERLD cm ThiA
AGHhT—T V= RIBET 5.

e BMP H{D Y 7 VAT 4+ — )V RRERDY > T VI D KREWGEIFT T —I1Th5.

e BMP Hiff % Gt AAL DITHERY V7)) v TP AHZRIEEE, LoadBmpAuto () A /N =5z H\W 5.

o ZDAY Y R, WaveField 77 7 AD LoadBmp() A »/3—PHE®D SegWaveField 7 7 ARTH 5.

BMP BHEDE 7 ¥y FIRFEH SN, GAARED T 1 =) ROV > 7)) ¥ kg & FESIXHINICH AL
ARATI 27 PIRESNTVWIEDOEETH 5.
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void LoadBmpAuto(const char* fname, Mode mode, Complex backg = Complex(0, 0), double
gamma = 1.0, ColorMode cm = GRAY_SCALE)

RYME 72U

% BB 77 A% fname DH—D BMP ERD 7 7 1 )L % 7 1 —)b Nk fzHiar . 514d LoadBmp ()
AVUN=FREFELCTHS. 1270, TDAVYRTE, 1€ TRV NHEODOY VT VTS EGRE A
AL T-DITRBER T A Y NEPEHEIRE I N, GARATTIOE T A Y NP SEHINS.

e BMP HtDO VY 7)Yy FIIEEHEI N, FHARARED T 4 — IV ROV v 7Y v 7R L RES IR T AR
REA TV MIZBREINTVWBIEDEZETHS.

void SaveAsCombinedWf (const char* fname) '

RYE 7Z&L
OB kS XUbNEHEAL, 77 A0V4% fname D—2D WEF X771 02 LT —79 5.

o MEDFEWETIX, ZOMEBDETIZIIHME L WaveField A 7V 7 F RIS A XDREYRRBRETH S,
WoT, ARIFIFIET N 7HIZREEINS (ZOBEBEZMHATELZ ARV A XDH D46, THXEH0HET
2 MEDRN).

fafikTT D3 ENA K AL 5 Ak

- / -
//

23)
34

V)
E I f‘(
7 (1 1) ( 7 )/
GRbimel
)] a2
QO m k0 s B K

6.3 DEDLERIZ BT B EMHEIE

6.11.5 DEEKDEMEE 21T X ¥ /N\—FEH
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SegWaveField& ShiftedAsmProp(SegWaveField& source)
SegWaveField& ShiftedAsmProp(double dz)

RYE NRAT7Vs bOBIR

OB H1oEATHE, M63ICRTELED, source DELT AV MDOKEEY T Ty RKAART MVIETHL
VbR ITRAYPAMEREE T S, BT AV PANMERT B 72D, V=T EHWTALV Y bR I AV EBE)
U, R8T RAVMNEAFY VT DRENDD.
E2ORATIE, &7 AV M 2 A FIZEREE dz DEMEHEE2 772 5. BISNES T ShiftedAsmPropWhole ()
AVN—HEFOHEL TR AV MEAX Y Y LTWE®), L—TE2HVEBENRL, YV —ADMEHEIZ
5.

o Z DOBABUIANERNIZ WaveField 2 7 A®D ShiftedAsmPropAddEx() A V' N—EIZIFTHLTW5.
e source DT AV YU TV UV ITRENKEA T2 7 bDE T AV NSV T ) VIR LS>TWTD L.
e source DY V) UV IRIIBRIEENTRA TV 27 hOFNE B> TWAEAIZTS — 1Tk 5.

SegWaveField& ShiftedAsmPropWhole(SegWaveField& source) '

RUE WRATVz7 NDOBMHE

OBA source DEXIT AV IDOWNEA TV hDEXT ALY AV T Ty RAARY NVETEKTS. N
¥8C ShiftedAsmProp() A Y N—HAMTHELTRE I AV FEAF Y Y L TEHD, V—TE2HWLHE
70,

SegWaveField& ShiftedFresnelProp(SegWaveField& source)
SegWaveField& ShiftedFresnelProp(double dz)

RYE NEAT7Vz7 DB

OB F1OEATIE, M63IZRTEEYD, source DELITAY MDY EY TFY KTLVRVETHL Y b
Y ITRAVMANERER TS, 28T AY MAEHRT L2010, V-TEHWTHLY eI AV NEBEIL,
Y TAVINEAF Y UTHEREDRD B,
B2 TIE, 27X & 2 @AM dz OEIREHR 21772 5. BIBUNES T ShiftedFresnelPropWhole ()
AVN=EHEFOTHLUTALV Y M T AV I 2AFY LTV, V=T 2HVERERRL, V—AN
Iz 5.

o Z DMBIINERMIIZ WaveField 7 T AD ShiftedFresnelPropAddEx() A VY N—EHZIFOHLTW5S.

o source DX T AV NS VTV UV IBREREA TV vDE T AL NIV T ) U TEMRRL > TWTH R,
e source DY VTN VIR A TV 7 POFNE B >TWTH R

o source WEBHRA TV 7 bDENERBE>TWEHAIFXT I —I1Th5.
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SegWaveField& ShiftedFresnelPropWhole(SegWaveField& source) '

RYE NR{A TV 7 NOSR

B source DEE T AV IPRORRA TV bOEET AV IAYT Ty R7VXVIETERT S, AT
ShiftedFresnelProp() A Y N—FHEMPHLUTE2L I AV FE2AXF Y VL TWEED, V—T2H054%
Bz,

6.11.6 DEIRDEEZITI A V/N—FFHHK

void Add(const WaveField& wf)
void Add(SegWaveField& swf)

RYUE 7L
OB E1OEATIE, O—AVEEEERELT, B—07 14—V Nuf ZHR7 =)V NITET 5.
FB20ORANTIE, B—HIVEEEZEZERBLUT, SE7 11—V swf ZRRT7 1+ —IVRIZHET 5.

o Z DBTIEMISEIXTh IR,
o wf X swf D7 4 —)LDERED (0,0,1) THRWEHER, 74—V RO 2 ARG S (A—FEHIZRWV) HE,
T4 =V ROY VTV VRN RRBDGEICIET I —IIR 5.

void AddTo(WaveField& wf) '

RY{E 7L
OB m—HIVEEEEELT, WRTA—LEFDEE T AV NE2HE—DT7 4 —)L K wf IZIIET 5.

o Z OB TIIMT I TONIR N,
o wf ¥ suf D7 4 —VOEMD (0,0,1) THRWEHE®, 74—V FD 2z lEPRRZ (FA—FHIZEW) 5HE,
T4 —=IVROY VT v IRHREPERR S HGEITIET T —IT 5.

void Multiply(const WaveField& wf) '

RY{E 7L
OB O—AIVEEEEELT, P07 — VR uf ANHR T+ —IV RIZRET 5.

o Z DHBTIEMISEIXITh IR,
o wf X swf D7 4 —IIVDEMA (0,0,1) TRWVWEAER, 74 —IVFD 2 EFRLD (F—FHIZHRW) HE
T4 =V ROY T VRN RRZBEITIET I —ITh 5.



236 6w VIFLUA

void ResamplingCopy(const WaveField& wf, Interpol ip = wfl::CUBICS8)

RYUfE 7L
OB B AVEEEERLC, DT =V FNuf ERART 4 —IVRORE I AV MIHiEIY -7 5. fifise
# & U T Interpol FIZRID ip 2\ 5.

o wf ¥ suf D7 1+ —IVDERRA (0,0,1) TRWEER, 74—V RO 2 ERRLS (H—FHIZZV) HE,
T4 =NV ROV 7)) v IEEP R BIGEIZIEIT T -2k 5.

6.11.7 FDfd X /X—FE#

BoundingBox GetBoundingBox(int ii, int jj) const

BoundingBox GetBoundingBox(int m) const

RY{E BoundingBox 7 7 AT/RINDZTDET AV s DIMEE K
OB 2L YT v I A (i, jj) ERE I RTEA VT I An THRESINDS I A Y MONEE K%
BoundingBox K Tik9d .

6.12 ColorImage ¥V 7R

ColorImage 7 7 A, WaveField 7 7 AD 7 4 =)V FDMEH{EZ, ZOREDARY MVEKLE L, B—%7
FEBEED AR MVEGEZEFOHBICE > TART A I IO AT —HEEZERT2ODI T ATHS.
ColorImage 7 7 AD{Y 7N DH 5 —iF CIE1931 XYZ FHRTRHEAINTE D, BEITMORMRITLEHRT ST
EWTES.

ColorImage 7 7 ATI%, #HAMIZ, TOAVANIIRATR—RALRBARY MVEBRZHRET D, IRIZ, AT
PV S T, HFIEEDOH % AddSpectrallmage () A Y N—HHUIZ L > THIFMA TV, TRTDARY K
VIS Z I INZ 72D B2, SaveAsBmpSRGB() A Y N—FHIZ & > T sRGB litkz £ — 7952 &N TE 5.

NI —HEOIMOFEVWEYR—- T 52D, ZJo—NLVEKE LT, CIE1931 XYZ &3 O % 0 EHK
ColorMatchingCIE1931XYZ() BH#®, XYZ %5 sRGB 122 #1935 ColorSRGB(O) BH%L, XYZ 77 —5 5 xyY &
7 —%K®D B ColorXVY() BIHEE HEINT WS,

6.12.1 XY /N\N—FEA#

ColorImage(int Nx, int Ny)

ColorImage(const WaveField& wf)

RYUfE 7L
OB aVvANIIX, B1ORATIEE S 2IVE NxxNy O %2 EKT 5. 582 DIWATIE, WaveField F1D
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T4 =K uf OEBENAEN—A@EGEE LU CHEGEEERT 5.

o wf DIFEMN—AEBOREL LS.
o CIE1931 %% % F\WT CIE XYZ Hiff % £k d 5.

void Clear(void) '

RYE 7L
OB BHEOAA-—VEIUT TS,

o ZOBKIIH Y 5 ATH B PointArray 7 7 ADRAKLDEBME A —N—=F 4 RLTW5.

int GetNx() const
int GetNy() const

RYUE YrulH
B OB zhEh, A (x) A, El(y) HAOY 2L VERIIET 5.

Vector GetColorXYZ(int i, int j) const '

RYME Vector MTEIN/ZXYZ HT—
Bt BA Vector MITRIN XYZ 77— & UTHEBER (4, j) DA T —HEZIET 5.

e Vector 7 7 AD x, y, z BHRMN, XYZH7—D (X, Y, Z)fHE2&XRLTWVS.

Vector GetColorXYY(int i, int j) const '

RYIE Vector Ml THRINZ xyY T —
Ft Bl Vector BITRI Nz xyY 77— & UTHEERE (1, j) OF 7 —fHZEHET 5.

o Vector 7 7 AD x, y AW xyY 157 —D (x, y) lzRL, 2z ERMNY M (HEMHE) 2XLTW5D.

Color GetColorSRGB(int i, int j) const '

RY{E Color I THRINZ sRGB #7157 —



238 6w VIFLUA

5 Bl Color MTHRINASRGB #5—& LT, BEEM (1, j) OF 5 —MEIUET 5.

o NERMIIZIE ColorSRGB() A Z I OH LT XYZ = sRGB & 217> T\W5. KEDOFEMIZOWVWTIE
ColorSRGB() B % &MA.

double GetBrightness(int i, int j) comst '

RYE L
BtOBA EBUBERE (1, j) DY RIVOREMEEIET 5.

o XYZ RERAD Y HEZIFL TW5.

void AddSpectrallmage(const WaveField& wf)

void operator+=(const WaveField& wf)

RYME 74U
5t Bl WaveField 7 7 AD 7 1 —J)L K wf DEREZ, ZOREOHEGE U THINT 5. ZOK, CIE1931 XYZ
F R ColorMatchingCIE1931XYZ () B2 FHWT 5 —ZE#E T > T\ 5.

o R—ALRoTWVWAHEGREY YTV VI (K7 eNE) BWRRLZGHIET T3

o FUTV VI (E7 IV Yy F) BR—AMEBEHL > TH T T —ITIF7R SR\,

o R—ZMHEE XCMMT + =)V N TIIE—WREL D BETH S, 7« —)b FEATHEBNICIERL X Nzl
EMMTEEELWE T =257\,

void SetWindow(WFL_RECT win)

void SetWindow(int left, int right, int bottom, int top)

RYUfE 7L

B %1 oA TIX, WFLRECT ik win T win.left, win.right, win.top, win.bottom ¥ LT, W1~
R O % #%E 9 5. RECT EKIZDWTIX, MSDN 54 751 228,
H2ORATE, EEINSZEET 5.

e ZIZTDYU 1Y NUDHEZSIL, WaveField 7 7 ADY 1« ¥~ KUK AWIZRA L EDTH 5.

o U VRV, BITND GetMaxY() AV N—BE, GetMaxXYZ() A ¥ /N—Bd#, GetMaxVecLength() X
VN DA, HB\VIE NormalizeWinY () X V' /N—[%#, NormalizeWinXYZ() * > /N—[H%,
NormalizeVec() A v/ N—EHEOFHRLEBIZET 5.
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void NormalizeY(double y = 1.0) '

RUME &L
B OB XYZHT—0Y HOBAEMNy L85 L5, BEeEEERLTS. 740 Ty = 1.0,

void NormalizeWinY(double y = 1.0) '

RYfE 74U
BB U Y RUBEHENT, XYZ AT DY [HOBRKMED y 7245 k510, mfEekEES{ETS. 7740 b
Tldy = 1.0.

void NormalizeXYZ(double s = 1.0) .

RYUME 7L
Bt XYZAT—D (Y + X+ 2Z2)HORKMEDN s &b k510, mifekzERtdsd. 7740 MTlds =
1.0.

void NormalizeWinXYZ(double s = 1.0) '

RYME 7#&L
OB U Y NUMEENT, XYZH T -0 (Y + X + 2) HOFRKEN s L7485 & 512, ks ERLET 5.
FI7AIVBFTlEs = 1.0.

void NormalizeVec(double s = 1.0) '

RYME 7#&L
OB XYZAT—0 (XY, Z) R MVOEIOREKEN s &5 L5112, HipekE ESLTS. 7401
Tls = 1.0.

void NormalizeWinVec(double s = 1.0) '

RYUE 7L
OB U YRNUSEEBNT, XYZ 77 —0 (X,)Y,Z2) R MVOEIDOmAMEN s 725 & 512, Hreik%zE
BT 5. F7xL 1 TlEs = 1.0.



240 Fewm UIZyLUA

double GetMaxY(void) '

RYME Y fEDHKME
OB U« Y RUHEHENT, XYZA I -0 Y HomKiEERD S,

double GetMaxXYZ(void) '

RYME (Y + X + 2) D RAME
OB U VY RUHEEBNT, XYZA7—D (Y +X + 2) 0m Kz Rk 5.

double GetMaxVecLength(void) '

RYME (X,Y,2) R M VOES ORAfHEN
OB v Y RUBERNT, XYZ A0 Y Rkl ko .

void SaveAsBmpSRGB(const char* fname) '

RYUE %L
S BB 7 7 A4 fname @ sRGB 7 5 —Mi#h & LU CTHE

o MNERMIIZIE ColorSRGB() FAMZIECH L T XYZ = sRGB OZ& %217 ->TW5. EEDFHEMZOWVWTIE
ColorSRGB() B# % &,

e 728, ColorSRGB() MATIX, RGB # 7 —fHOWTN2H 1.0 22 5854, RGB X7 MVORE X 2{K% i
DBETL0ITRDEIIZEHLTWS., ZHiE, HENET E2HETHEKARPEELARVWESIZT S
DTHD.
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