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(13) JP

[ fif fx A
: 14/
[ 2 Vertical and Horizontsl Geoesis Warping Software 1.0
3
[

4JIﬁhmmwumeTmﬁlethdhmi«BMonm
[ 8.7 sccompanying vertical and horizontal Warp Containment Files
64
L Program Name: WARP.CPP
[ 8
[ 9/ Author: James D. E Goel
104
[11# - Initial relense of the software,
[ 12/ If you have any problems, please contact me.
134
[ 14/ Copyright (¢} 1993 Genesis Microchip Inc.
15 200 Town Centre Blvd, Suite 400
Liewr Markham, Ontario
(17 L3R 8G$
18 (905) 470-2742
Ligwr
(204 All rights reserved.
211
[-22:/f Modifications:
230
2447 Aug. 18, 1994 - James Goel
[2sH - Initial refease
(264
274/ Sctup standagd C definitions
(284
29:#include <stdio.h>
[30:¥include <ntdlib.h>
[31:¥include <math h>
32:¥include <string h>
[23:¥include <amerth>
[ M:¥include <abeb>
35:#include "image.h"
[36:#inciude "logic.h™
[37:
38
[ 392/ Create a umber of useful type definitions
(404 :
41 typedef unsigned char BYTE;
[ 42 typodef unsigned char PIXEL;
[43:m)e-dd' unsigned Jong ULONG;
44 typedef unsigned it UINT;
[45:
(464
47.// This header structure is used to define &
[48:/f simple binary format for reading and storing

[49JI image data,

o

[ 51 typedef struct tmage_bdr

[52:(

33: "

[54: {/ Image Width and Height
L1H i

[s6:  unsigned it Width:

[sT: ursigned int Height;

[Sl: "

$9:  / lmagetype

[60: # There are various different Genesis define
[6!: /i nages types:

62: / 0 = Rod Pixels

[63: /1 | = Green Pixels

64: # 2 = Blue Pixels

65: /3 = Luma Pixels

[66: /4 = Chroms (U/V time multiplexed)
67: /1 5 = Black & White Pixeis

68: i

3714680 B2 2005.11.
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(14)

(69: inl image_type,
10:) Genesis_Header,

JP 3714680 B2 2005.11.9

(71
(734
ﬂjlmhndamhudwpmvid:a
(74 simple and consistent method for parsing
['HJ'I cormanand line parumetert.
16! .
[77 typedel mruct cmd _line_tag
78:1
[79: char peb VTarine{13]/ Vertical warp contairanent ficld (VTarinc)
[80: char pchHTarlnc{13}:/ Horizontal warp containment field (HTarinc)
[BI: char, pchSrc(13) /i Image to be warped
3% char pchWarp(13], # Output warped image
[83:} tCond_Line;
84:
Lgsum
[86u) ammtee sus
8§74/ usage — Prints spproprists command line usage
[gs.‘{’ L] YYTPTELLLL L LY
(89
90:void Usage(}
[91:¢
[92: i
93: X Primt out the proper usage
[94: i

[95: printf { "ERROR: Incorrect command line paramessrs'a”);
96: printf { “Usage: WARP v [Venical Warp Containment File] 7).
[97: printf ( "-h fHorizontal Warp Contatrmient File]n™),
[98: M(' -w [Image W be Warped] ™),

99: print { "-0 [Output Warped Filename[a™),
[100:  prind( "Please do not use any wild card characters.\'a”),

101:}
L2
[103:41 ==

1042/ Parse_Cmd — Parses the command line parameters
(105 :

(1064
[IOT:void Parse_Cond int argr, char *argvil, tCmd_Line *peCmd_Line)
108:(

CFileException® theException = ncw CFileException;

[109:
110: -3 CurrArg=0;
(i &
(112 IIEMmmupmlnwﬁdmhmhummﬂ{EN
113: "
[114; if{argc==1)
116: i
(17 /f Print usage informatioa
[ 118: )
119 Usage(:
[120: THROW( theException );
[ 121: i
122:  # ENDIF - file argumcuts
1z
[ 124: }
125: 4
[126: 1t WHILE reading through the comamand line srguments,
127 "
[128: while ( —-OwTArg < arge )
[ 129: {
[ 130: i ]
[1311 flIFthcirpn:witdudondundadu(-).ﬂ{EN
132 it
[ 133 if (argv{CurrArg]{0} 1=
134: {
[ 135 "
[ 136: : ./ Pring usage information
137 i
[ 138: Usage().
THROW( theException ),

UIJD:
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140:
141:
[142:
[143:

144:
[143:

[203:

[206:
[207:
208:
[209:
ﬂ 10:

(15)

i

# END [F — input switches

¥/

}

i

#/ SWITCH ON: command line rwitches
i

JP 3714680 B2 2005.11.9

switch ( argv[CurrArg]{i])
(
1
# ON CASE: Vertical Warp Containment filename
I
case "V
case 'V
"
Hf Cogry the warp containment filoname
it
arcpy( peCmd_Line->pchVTarine, argvi++CurrArgl 1
i
/{ END CASE - Copy Straight Grid Filename
i
break;
"
/1 ON CASE: Horizontal Warp Containment filename
i
case 'H':
case T
1
i1 Copy the warp containment filename
i
sropy( peCmd_Line->pchHTarlng, argv{++CurrArg] )i
I/
/1 END CASE ~ Copy Stnaight Grid Filename
"
break;
)
1 ON CASE: Image W be warped
i
case "W
case ‘W
/]
# Cogry source image filensme
i’
strxpy( peCimd _Line->pchSee, argv]++CurrArg} %
i
#f END CASE - Cogy souroe image filoaame
"
brealc,
i
# ON CASE: Output warped image
H
case 'O
case 0%
i
i Copy output warped image filename
i
strepy( peCind_Line->pchWarp, argvi++CurrArg] %
)
i END CASE — Output warped image
" :
break;
" : )
#/ ON CASE DEFAULT: Show proper command line usage
"
default-
i
/1 Print proper usage
i
Usege(),
THROW( theException );

I
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/f END CASE ~ default

[ 2L
1% "
L 13 break;
[ 214: i
1s: #f END SWITCH
L 216 ff
[ 21T }
218 1
[ 219: #END WHILE
[ 1200 #
211: }
2220
[ 2234 End Parse Cormmand Line
2240
[ 225:)
[ 226
217:/[ [T IT1 1]
[ 228 Main program icop
[ 129 wess
2304
[ 231:void main(irt arge, char *srgv(l}
[ 232:‘
33 #f Exception objoct for debugging
[ 234  CFiicException® theException = new CFileExoeption:
[ 3% Image Seclmage;
236: Image Tarimage;,
[ 237 Pixel VUpPixel;
238 Pixel VFilPix
[ 239:  LeAKemnel VLeftKemel;
[ 240: Righthernel VRightKemel,
241:  FILE *pfVTaring
[ 2422 UNT iVTarincWidtis
[ 243: UINT iVTazrincHeght;
244: UINT iTarType,
[ 243 . foat *pVTarincLine;
[ 246: float *oVTaincLine Tmp;
247: tCmd_Line »Cmd_Line;
[ 24%8: LOOKUP VFiltLoolasp,
[ 249 InoGeam VUplnoGen;
230: Interpolate Vinerpolator,
[ 251: BYTE *pSreColy
2522 BYTE spTarCol;
[ 253 BYTE “pTarColTmp;
[ 254: UINT KColurnex,
2gs:  umnt iCount;
156 1/
257: // Print miroduction
138%: i

(16)

- FTIY Y YT TSNS T I TR Ll DL L

T e L e R LIRSS LT T L AL DL L b bl

/ Source tmage 1o be warped
/i Output warped image
# Vertical Up sampled pixel
#f Verticat Filered pixel
#t Vertical Left FIR Filter Kernel MAC
/1 Verticat Right FIR Filter Kernel MAC
// File pointer 10 the Vertical Tarinc
# Widsh of the the containment file
{1 Height of the containment file
/1 *** Reserved for future expansion ***
/ Pointer to a vertical warp Tarinc
I Copy of the previous pointer
* /f Holds the command Jinc paramicters
1 Maps the Vert Tarkne 1o FIR filter size
#1 Object 4o gencrate & Vertical Up Sample increment size
/1 Object 1o genorate an interpolated vertical up-sampled pixel
/f Pointer 10 a source image column
i Pointer 10 & target image column
1! Copy of the previous pointer
/1 Counts the sumber of columns in the input

1/ Counts the oumber of output pixels generatad

259:  forintf ( stderr, "naWARP FAST! Geperaies s warped Targa file. Aug-23-1954'")
260:  forindf { sderr, "Copyrighi(c) 1994 Genesis Microchip. All Rights Reserveda™);

261; fpeintf { stderr, "Author: James Goelan™),
162: /W
163:  // Parse the command line parameters

264:  // Load the command line parameters into the command line

265: # wructure

266: it

267: TRY

269: Passe_Cmd( arge, argv, &sCmd_Line ),

270: }

271:  CATCH( CException, theException }

72 { o

73 TRACE( "Exception: Error during command parsing phase...\n" ),
274; exiy(l),

175: }

176: END_CATCH

e oH

278 " " .

L
l
L
L
L
L
l
L
[ 268 {
l
L
L
L
L
l
L

279:  # VERTICAL WARPING ALGORITHM

[, 280: "

JP 3714680 B2 2005.11.9
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281:
2812
[283:
284;
285:
[ 286:

288:
[289:

L291:
[292:

291
[294:
[293:

[397;
[298:
[3011

[303:

(17) JP 3714680 B2 2005.11.9

!

/1 Opea the Verucal Warp Coatainment file (Tarlng) file

/I IF \he Tarlnc file could not be opened, THEN:

it

if{ (pfVTar lnc=fopen( sCmd_Line pchVTarlne, “rb™ )} = NULL)

{
i
// Priet sn arror message and abort
"
fpeintf sderr, “Could pot open the Vertical Warp Containment file.\a™),
fprintfl sdert, "Please oorrect this problem and ury again\a”y,
exit(0);

"o

# END IF

I

}

14

/I Read the Width snd Heigint of te Vertical Tarine file

4

Fread( &iVTarlncWidth, sizeoff{UINT), I, pfVTatine J;

fread( &iVTarincHeight, 1izeof{UINT), |, pf¥Tarinc ),

N

/ Read the type of Vertical TarIne file

i (Used for funure expansion)
i
. fread( &iTarType, sizeof{lUINT), 1, pfVTarlnc )

)
# Allocate memory to hold onc line of Vertical Tarine values

: /I IF the Line could not be aliocated, THEN:

i
ifl (pVTarIncLine = (float *)malioc(sizeoffloat)*{VTarlnc Width)) == NULL)
{

u

// Print error message and abort

i

fprint{ sderr, "Could not allocate memory for the Vertical Tasing line.\0”),

exit(1);

/f Open and load the input Targa File
”"
TRY

{
Srelmage Load( sCmd_Line.pchSes ),

)
CATCH( CExocption, theExoeption )
{
TRACE( "Error while loading the Source Image 'a” ),

feloseali(x
ext(1),

) .

END_CATCH

i

11 Verify that the width of the Containment file ia 1 less

/! than the width of the source Targa file. This ensurcs

/f that only the spaces between the input Targa lines get

/ resized,

H

azsert( jVTarlncWidth == Srclmage.Height(}- 1 %

"
lchifythubothTlrlncuﬂtheSmimlgthavﬂhe
# samne sumber of columns

i

assort( i VTacincHeigit == Scclmage Width() J.

# ‘

#/ Prirt status mestage

Vi

fprintd], sderr, *Loeding sourcs image..{%4]wn", sCend_Line.pchSre )
"

Jf Allocate anough memory for the outpat Vertical Warp file
" :
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[ 332

353:
[ 334;
[ 335

356:
[ 35T
358
3i9:
[ 360:
161:
3562:
[ 36

[ 36s:
[ 364:

367
[ 368:
[ 369:

370:
Lan:
[ 172

[ 374:
[ 375:

376:
L3717
378:
379:
[380:

131
[382:
[383:

[3gs:
[386:

[3gs;
[38‘9:

Lasi:
[392:

393:
[394:
[393:

411:
[412:
413:
414;
[413;
416:;
417:
[41%:
419
420
[421:
422.

(18) JP 3714680 B2 2005.
TRY
{
Turlmage. Creats( Srclmage. Width(), Seclroage. Height() )
}
CATCH( CExoopticn, the Excoption )
TRACE( “Error while silocating space for the Target Warp Image n® ),
fclosealt(), -
(1%
}
END_CATCH

:{;LOOPfordnmmbcoivaﬁd column in the Coatainment Fieid
:{q( iColumn=0; iColumn < iVTarlncHeight; iColumn-—+)
{ /i . .
# Read in a Vertical Tar Inc Line
gmx pVTarincLine, sizeaf{float). iVTarlncWidth, pfVTarlnc );
:; Read & source image colunn
gsmcol = Srclmage GetColumn(iColumn),

Xhuapolnar.SﬁSw(pSmCol)‘.

/1 Get a target image colurmn that will be loaded with
#/ warped umnage pixcls.

1

pTuCol = Tarlmage. GetColunn(iColumn),

"

/f Initialize the Vinterpolator and make copies of the
/ potnters 10 both the Tarinc and Target mage files
L4
Vinterpolator. Reset(),
Vinterpolator.i TarincWidth = i VTarincWidth;
pVTarincLineTep = pVTarincLine,
pTarColTmp = pTarCol;
i
/1 Prot working line pumber
I
fprintf{ Kderr, “Working on column_.[*d]\a”, iColurm ),
i
1/ Reset the Right Vertical MAC
i
\;'Ridll(aulm);
[/ .
/' LOOP for the sammber of Tarinc values in the Vertical Containment Field
i
for{ iCount=(, iCount < i VTarlncWidth; iCount-++ )
{
i
// Renet the Left Varticat MAC
)
VLefiKernel Reset(),
i
/ Calculate the correct Vertical Fiarfactoe based on Tarine
# ‘
VFiltt.oolcup fTarinc = *pVTarlncLineTrmp;
H
I/ Load the current VTarlnc into the Vertical Upsample Increment Generator
1/ Load the correct Vertical Filter Factor ints the Upsumple Increment Generator
i
VUpincGen fTarlne = *pVTarlncLine Tmp;
VUplnoGen, FiltFact = VFiltLookup. Out(y,
I
# Load the current Tarlne mto the Vinterpolator
# Load the Finer Factor into the Vinterpolator

11
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[ 42
424:
[ a2s:
[ 426
427
[ 428
[ 429:
430:
[ 431
[ 432
433:
[ 434:
[
[
[

l492:

(19) JP 3714680 B2 2005.

/f Load the Upsample Incramant imo the Vimterpolator
i

Vintarpolator fTarlne = *pVTarincLine Tep++;
Vinterpolator.FihFact = VFiltLookup.Out();
Vimerpolator. Uplnc = VUplnoGen. Out();

"

/1 Load the Filter Factor into the MACs

i

VLefiKernel FiltFact = VFiltLookap.Out();
VRightKemnel FiltFact = VFikLookup. Out();

i

#1 IF the output pixel is & top edge pixel, THEN:
"

U iCount=—( )
/)
i Double the Left fiter kemnel coefficients
"
VRightKemel Double=TRUE;

;;ELSELFﬂwo-apmpixeliaaboumedgepix:Lﬂ{EN:
flle iff iCount=i VTarIncWidth-1 )
.'f'; Double the Right filter kemnel coefficients
';Ifuﬂ.l(em:l. Double=TRUE;
;:sz.ss if the outpat pixel is somewhere in the middle of the image, THEN:
i

clse

{
i
// Do not double cither Right or Left kemnel
i
VLzAKancl Double=FALSE;
VRightKernel. Double=FALSE;

}

i
#f END IF = outpant pixed is on an edge
i
i
#/ Calculate the conter tap Kornel values

N

VLeRKemnel MAC Vintarpolator, UpPix );
VRightKemelL MAC{ Vinterpolator.UpPix );
"

{1 LOOP through the other FIR filter taps

i

while( Vinterpolstor. Center Tap() = TRUE )
[ -

”

# Geoerate an mterpolated pixel
/ Fiher the interpoiated pixel
i

"

#f END LOOP — other FIR filter taps

i

I8

i

/f Write the Right Keroel Output Pixet to the output line store
i

VFihtPix = VRighthernel Filter Pixek();
*(pTarColTmp++) = VFitPix Rad;
*(pTarColTmp++) = YFiltPix G
*pTaurColTmp++) = VFitFix Blu;

i

/f Check W make sure that the Target Line mays within outpul image range
I

11.
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(20)

anert{ (UINT) (pTarCal Trap-pTarCol-1) < Tarlmage. WidthQ*

"
/f Tranfer the Left Kernel 1o the Rigit Kanel
"

i

/ END LOOP - Tarlnc values from Containenet File

I

}

i

1 Write Lefl Kernel Output Pixzl to the output line sioce

)

VFiltPix = VLefiKernel Filer Pixel();

*(pTarColTmp++) = VFiltPix Red;

*(pTarColTmp++) = VFiltPix Gr;

*(pTarColTmp++) = VFiltPix Blu; |

N

# Check to make sure that the Target Line says within range
"

assert( (UINT) (pTarCol Tmp-pTarCol-1) < Tarimage. Width(Q*3 );
I

H Write the Output Pixel Line to disk

"

TRY

{

Tarimage PutColumn{ pTarCol. iColumn )

}

CATCH( CException, theExorptica )

{ :
TRACE( "Esror while writing a warped oiitput image line.\a™ );
feioseall(), '
exat(l);

}

END_CATCH

i
# END LOGP — vertical columns
"
}
I
i Save vertically warped Targa file
I
TRY
{
Tarlmage Save( “verttga® )

}
CATCH( CExcepticn, theException )
{
TRACE( “Error while saving the vertically warped image'a™ );

feloseall(s, ,
eat(l),

}

END_CATCH

i

# Closc the Vertical Taz Inc file
N

felose(pfVTazinc);
#

/ Print satus mesage

i

fprimf{ stdery, "Finished Vartical Warping... ™)
fprintf] stdarT, "Swrting Horizontal Warping \a™)
"

i Y
/f Horizontal WARPING ALGORITHM
e

I/

1 Define all Honzontal warping varisbles

i

Pixel HUpPixel;

JP 3714680 B2 2005.11.
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{f Horizonal Up sampled pixel
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$65: Pixel HFilPix /! Horizontal Filtersd pixel
[ 366: Image HScclmage; T Vertically Warped Source umage 10 be
[ Horizootally warped
$67: Image HTarimage; f Output warped image
L 568:  LefiKomel HLeftKernel; / Horizoatal Left FIR Filler Kernel MAC
[ %69 RightKernel HRightKarnel; / Horizootal Right FIR Filter Kemel MAC
570: FILE *p[HTaslnc, #f Pointer to Horizontal Warp Tarine
[ sm1: uNT iHTarlncWidth; 1/ Width of the the containment file
[ 372 UINT iHTarlncHeight; /1 Height of the containment file ‘
c 7 floaz *pHTarlncLine; /f Pointer 10 & specific Horizootal warp containment (Tarlnc)
line
[ 54 foat “pHTarincLine Tmp; / Cogy of the previous poimter
573: LOOKUP HF itLookup; #/ Object to map the Hocizontal Tarlne to the correct FIR filter size
[ s76: IncGen HUplInoGen; // Object to generaze & Horizontal Up Sample increment size
[ braH Interpolate Himerpolator, # Object 10 generale an interpolated Horizootal up-sampled pixet
578 BYTE *pSrcRow; /i Pointer 10 3 source image row
[ 579: BYTE *pTarRow, # Pointer 1o & Wrget image row
380: BYTE *pTarRowTmy; / Copy of the previous pointer
[ s unNT iRow, 1 Counts the aumber of rows in the
[ inpt mage :
582 i
[ 583:  # Openthe Horizontal Warp Containment file (Tarlnc) file
[ 584: / IF the Tarlnc file could not be opened, THEN:
584: "
[ $86: il (p(HTarbnc—fopen( #Cond_Line.pchHTazlne, "rb” )) == NULL )
587: {
L sse: "
[ 589: // Print an error rmoessage and abort
390: i
[ 391 fprintf{ siderr, “Could not open the Horizontal Warp Cootainment file.\a™);
[ 9% fpantf{ sdery, "Please correct this problem and try again'a®™),
593; ext(0);
[ s94: o
[ 393 # END IF
394: /]
[ 37 }
[ 398: i
599 /f Read the Width and Height of the Horizontal TarInc file
[ 600: [
601:  Fread( &iHTarkocWidth, sizeof{UINT), 1, ptHTarinc ),
[ 602: fresd{ &iHTarincHeight, fizeoffUINT), 1, pfHTarinc );
603: /|
: 604: // Read the type of Tarinc file
[ 603: / (Used for fisazre expansion)
[ 606: I/
607: fread( &iTarType, sizeof{UINT), |, piHTaclnc );
[ so8:; /
[ 609: /f Allocate memory 10 hold coe line of Horizontal Tarine vaiues
610: // IF the line could not be sliccated, THEN:
[ 61k W
[ :g ;{l( (pHTarlncLine = (float *)malloc(sizeaf{ Bost)*iH Tarine Width)) == NULL)
[ 614: #f
[1+H /f Print error message and abort
Lere: w
[ 617 fprintf] stderr, "Could not allocate mexnory for the Horizontal Tarine line\o™);
618: exiy(l);
[ 619: );
[ 620: 4
621: # Open and load the Vertically warped Targa file
[ 622: "
[ 613 TRY
624: . -
[ 625: HSrcimage Load{ “verttga™ );
616: } ’
"627:  CATCH( CException, theException)
[628: |
[629: TRACE( "Ervor while loading the Source Image\a”™ ),
630: fcioseall():
[ 631: exit(1):

632:

}

10

20

30

40



633:
634:
635
634:
6317:

§39:

635:

(22)

END_CATCH
i .
H Verify that the width of the Containment file is 1 less
/f thag the width of the source Targa file. This cosures
/i that only the waces between the input Targa linos get
#/ restzext.

4

samer iHTarlncWidth = HSrclmage. Width(} - 1 )
14

I Verify that both HTarlne and the Source image have the
// same pumber of lines

H

7F=n(H{Ththuihiﬁi--HSnﬂnng:Jidghﬂ)k

f/

/T Allocate enough memacy for tbe output Vertical Warp file
i
TRY

HTarlmage Creste{ HSecImage Width(), HSrclmage Heigit() ),

}

CATCH{ CException, theException )

{
TRACE{ *Error while allocating space for the Target Warp Image.'a” );
folosenli();
exnt({1);

}

END_CATCH

'/

I LOOP for the number of Horizontal rows n the Containment Ficld
i

for( iRow=0; iRow < iHTwincHeight; iRow++)

i

/{ Read in s Honzontal Tar Inc Line

li

fread( pHTarIncLine, sizeof{ float), iHTarIncWidth, pB{Tarine );
I

/1 Read a source imags row

i

i ) - %

il Load the source ansge row into the Hinterpolator
I

Hinterpolator SctSec{ pSecRow ),

”

Jf Get & target image row that will be loaded with
# warpod image puels.

"

pTurRow = HT arlmage. GetLine(iRow),

i

/f Indtialize the Hlnterpolator and make copics of the
/f pointers to both the Taring and Target image files
o

Hinterpolsior. Resot();

Hinterpolstor. iTarine Width = d{Tadhc“hdd:
pHTarlocLine Trap = pHTarlacLine,
pTarRowTmp = p11rﬂnur

/

/ Print working line number

n

foiot wdery, "Working ca row...[%d]\a”, iRow X,
”

1/ Reset the Right Horizontal MAC
u
Hmmxaumaao;

JP 3714680 B2 2005.11.9
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H
for( iCount=0; iCount < iHTarlncWidth; iCourt ++ }
{
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l7ss:
[739:

[762:

(765

(767;
[768:
769
l770:
[T7 1

-
LTM:

(23) JP 3714680 B2 2005.

/i Reset the Lefl Horizootsl MAC

"

HLAAKoanwel Resct();

i

I Calculate the cormect Horizontal Filterfactor based oa Taslne
i

HFilLookup fTarinc = *pHTarlncLine Tmp;

) .

if Load the azrmt HTarlne into the Horizomal Upsample Increment Genorator
i Load tse correct Horizoatal Filter Factor into the Upsample Incremaent Generator
i

HUplacGen fTarine = *pHT arincLine Tmp;

HUplnoGen FiltFact = HFitLookasp. Owt(),

I

{1 Load the curtet Tarine muo the Hlnterpolator

/f Load the Filter Factor into the Himerpolator

1 Load the Upsampie Incretient imo the Hinterpolator

i

Higterpolator fTarine = *pHT arincLine Tmp++;
Hinterpolatoe. FitFact = HF iltLockup. O,
Himerpolator.Upine = HUplncGen Out(};

i

/f Load the Filter Factor into the MACs

"

HLeftKemel FiltFact = HFitLookup.OviCk
HRightb.emel. FiltFact = HFihLookup.Out(s:

"

1 IF \be output pixel is & top edge pixel, THEN:
" .

il iCount==0 )
"
" Doubie the Left filter kenel coefficients
I
HRightKernel Double=TRUE;

ijmawmmmi.mdgemm:
ftniﬁicuu—unmwnb-n
gmuum#mwm
fﬂzﬂKﬂLDwHC-TRUE;
jjwtﬂhmﬁxdhmhhd&kdhmm:
"

clse

{
"
#f Do ot double sither Right or Left kernel
f
HLcAKernel Double=FALSE;
HRightKernel. Double=FALSE;

}

i _
{f END IF — output pixel is on an odge
i
#
1/ Caleuiste the center tap Kamnel values
"
HLeftKemel MAC( Hlnterpolator.UpPix ),
HRightiernel MAC( Hinterpolator.UpPix X
H
# LOGP through the other FIR filtor taps
it
while( Hintarpolaior.CenterTap() != TRUE )
{
i
/f Generate an imerpolated pixel
/f Filter the interpolated pixel
i )
HUpPixel = Hinterpolator.Genarate();

11.
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HLeAKornel MAC( HUpPixel ),
HRightKernel MAC( HUpPixel ),

i

# END LOOP = other FIR filter taps

i

H

I -

/1 Write the Right Kernel Output Pixel to the output line stove

L

HFiltPix = HRightKarmel. Filer Pixei(),

o(pTarRowTmp++) = HFilPix Red;

*(pTarRowTmp++} = HFitPix. Gm;,

s(pTarRowTmp++} = HFiltPix Blu;

Ui ) )

i Check to make mure that the Target Line stays within output rmage range
i . ]

assert{ (UINT) (pTarRowTop-pTarRow-1} < HTarimage Width(Q*3 ),
1/

/ Transfer the Lefl Kenel to the Right Kemel
t
MWI.W-HMKMMM
HRjgnKuumeGm'ngﬂKcmd.Ammﬂm
HRI giuKamLAmunBlu-HLzﬁKmLAmmBlu;

7]

#/ END LOOP — TarInc values from Conteinment File

"

}

i .

}f Writa Left Kernel Qutput Pixel to the outpul line store

14

HFilPix = HL-AKernel FilterPixei(y,

*(pTarRowTmp++) = HFitPix Rod

s(pTarRowTmp++} = HFilPix.Gru

*(pTarRowTrop++) = HFiPix Blu;

"

# Chock to make sure that the Target Line stays within rangs

"

assert( (UINT) (pTarRowTmp-pTarRow-1) < HTarkmage Width()*3 ).

i

1 Write the Output Pixel line to disk
i
TRY
HTarimage PutLine( pTarRow, iRow )
}
CATCH( CEmoeption, theException )
¢ m‘h%m:mmmh‘#x
feloseall();
adt(1)
}
END_CATCH

i

/1 END LOOP — borizontal lincs
1

y

I

If Save wasped Targa file

I

TRY
HTarimage. Save( #Cmd_Line.pchWazp ),

}

CATCH( CExxeption, theException )
TRACH'E:mwhilcnvingdnﬁ:nIWuplnuph‘);
feloscall(
exdt{l)

}

END_CATCH

i
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(25)

s46: N Free alt allocated memory
MU A

[g43: froe{ pVTarincLine ),
(849:  froo( pHTaclocline

350:  Srcimage FreeMemory(:
(§31:  Tarimage.FreeMemary(y,
(852:  HSrclmage FrocMamory(:
353 HTarimage. FreeMemory(r

(g54:  felomeali(),

[455: i

836: {1 Print statius moseagde
(857:

i

(858:  fprin{ sdar, "Program completed muccenfuityfa )
859/

(36027 END — Warping FAST!

[86 147
862:}

[863:

JP 3714680 B2 2005.11.9
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(26) JP 3714680 B2 2005.

17 ,
[z;jwah.- Encapailates the Leadtools [mage Functions

P
[4dlminmdupudyw&nmmmmﬁahy
[ 5 providing & simpified sod cousistens set of G- member functions
[ 6/ for manipulating magee

T4
[ 8.7 Program Name: IMAGE.CPP
(94

10/ Auhor: James D, E. Goel
Y]
(124 -[niﬁdnlmeoﬁhnonwtlfyouhveuyproblmpluum.am
134
(144 Copyright (c) 1993 Genesis Microchip nc.
(1841 200 Town Centre Blvd, Suite 400
164 Markham, Orario
(17t L3R 8G5
18 (903) 470-2742
194
204/ Al rights reserved.

21
[22;11 Modifications:
(234

2441 Aug 5. 1994 - James Goel
L.IS-JI - Initial release
(2621

17:¥include “image h”
(28 #include <stdlib.h>
[29:¥inciude <amerth>

30:¥inchude <afrh>
[31:
(32

332/ Error codes
(34
3S:#define NAME_SIZE 1

16:#dcfine SAVE_ERR 2
[37:#define READ_ERR 3

38:#dcfine MEM_ERR 4
[39: -
(40w )

41 -
[uwm-h-imwhummmdmw.
(43

i
(43:void Image::Ervor( int aroum )
[46:{

47; "
(48:  # SWITCH ON: Amocisted arror
4%: A

30: switch{ormoum)
ls1:
(32 i
[53: /1 ON CASE: Command line parameler error

54: H
(5% case NAME_SEZE:

56: I/
[s7- H Priot ot & file nama size error mentage

58
[59: w(m.mommaumﬁummmcmuﬁhmm‘qm
Ls0: Fprinsf ( scderr, “Pleass recuuce the size of the file name and vy sgain'a” ),
K15 f

62: /I END CASE: cooxnand line
[63: "
[64: break;

65: " :
Les: 1/ ON CASE: Leadtools could not save the output image
[6T: i

68 case SAVE_ERR:
Lg9: ]
[70: /1 Print out save aror mossage

n: "
O

11.
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(27) JP 3714680 B2 2005.11.

foriatfl stderr, "ERROR: Could 00t save the output image file.\a);

L2
[T fpdntﬂﬂderr.'lhdjskmyheﬁ:uormnpud.'): )
74 fprintf] stderr, “Please correct these conditions and Ty sganta’);
Los: "
[76: #f END CASE: save erTor.
™ i
[ T8 h“k;
[TV i _
80 /f ON CASE: Could not read the input tnage
[81: #
[82: case READ_ERR:
&3: H
[84: ’ /1 Print out load error message
[85: i S1op expcution
84: I
[87: fovinf{ tdery, *ERROR: Couid not read ooe of the the imput fics\n”),
[88: Fpringf{ sdesy, "The disk may be cormupted. ),
£9: ﬁ:iuﬂudm,'?lunmducm\diﬁnuﬂwy@nh');
[90: H
91: # END CASE: load error
[9’1: 4
[93: break:
94: I
Los: ## ON CASE: Could not allocate the required memary
96: n
[97: case MEM_ERR:
[98: "
[99: # Print out aror
100: "
aor: fprirf{ stderr, "ERROR: Could 00t allocate the required manocy.'a”),
g . Mndﬂr.'mﬁwumeOSmyanduyapin.\n‘);
103: )
(104: /! END CASE: memory aror
[105: i
106; beeak;,
[107: i
[108: // ON DEFAULT: A fatal nternal orror has boen genaratod
109: i
[110:  default:
53 E

(112:  / Prira out fatal internal arror

113: {f Stop exsanion

14:

l1s: printf{"ERROR: A fatal intornal error has ocourred. Piease call James Goel'a™;
116: "

[l 17 /1 END DEFAULT: fata] error
l1s: Fi

119 break:

120 _

(121:  # END SWITCH: associated srror

a2 A

(1254 END ERROR
1264

(127}

[12'3

129:4

1304/ Default Constructor

(131

132:image::Image(void)

(133:{
[134:  PlagAllocLine = FALSE;
135:  FlagAllooCol = FALSE;
(1364
137/ END Defauht Constructor
1384
[139:)
[14-0:

141
(1422 Default Destructor
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(28)

1434/ )
[} 44:Image::~Image(void)

[14%:(

146:  TRACE( "Freeing Bitmap..\a” ),
L7 L_FreeBitmap( &image fimsp )
[148:  delaspline

1494
[} 50+ END Defauht Destructor

(A5
155:// Free Bitmaps

l156.4

[157:void Image::FreeMenory(void)

158:{

[159:  TRACE( "Freeing Bitmap and memory...\a” );
[160: L_FreeBitmap( &imageBimap ),

161: delete pline;
[162:  deiete pCol;
1633

164:

[165:.1'!
166/ Consruct an ampty image
[IGTU'l
[168:void Image::Create{ UINT ilmgWidth, UINT ilmgHeight }

169:{

(170  CFileExoeption *theException = new CFileExoeption;

nmn:  #

172:  // lnniafize the bitmap to new width snd height

(173:  /f IF the bitmap was NOT initialized successfully, THEN:
74 .

[113: L_nitBitmap( &lmageBitrap, ilmgWidth, iimgHeight, 24,
176: i

(7% /f Allocats memory .

178:  #/ IF tbe memory cannct be allocated, THEN:

(179: L
(180: il L_AllocateBitmap( &lmageBitmap, TYPE_CONV) = SUCCESS )
181: { :
[1852: i
[183: // Print error messsge and abort
124: i .
[185: Emror{ MEM_ERR )
[136: L_FreeBitmap( &lmageBianap ),
187: delete pLine;
(188: THROW( theException %,
189; i
[190:  # END IF - Allocate the bitmap memary
[191: "

}
(193:  iWickh = ilmgWidt
[194:  iHeight = iimgHeight;

195 #
(196:  # Initialize sone basic Bitmep propartics
ner:

198:  ImageBitmap. ViewPerspective = BOTTOM_LEFT;
[199:  ImageBitmap.Order = ORDER_BGR;

(200 :

201/ END - Construct and empfty image
L2024
[203:}
2042/
(90824 Load in an image File
(20621
207:void Image::Load( char “pchlnput }
[208:(
[209:  CFileException *theException = new CFileE xoeption;
n0: 4«
(211:  #/Losd Targa Image
[212:  /fIF the image could not be loaded, THEN:
D2[3: i .

JP 3714680 B2 2005.11.9
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27

JP 3714680 B2 2005.11.9

(29)
iflL LoadTGASaroay pehloput, &lmageBitmap, OUTPUT_BITMAP, TYFE_CONY, 0, 0)!= SUCCESS )
{ .
"
{/ Print error mesaage and abort
i
Error{ READ_ERR ),
THROW( theException %
#
# END [F - load Targs image
i
}

"
1 Copy the width and beight mfortnation to the focal private varisbles
"

228: iWidth = ImageBitmap. Wicth:
229: iHeight = ImageBitmap. Heighs;
230/ END — Load image fle

[ 231

[ 2.32:}

233:(/ LCLT LI LT DLl )

[ 2342/ Save an image File

n’:’l sHASS IS AYSSRRTREN

[ 236-void Image::Save( char *pchOutput )

[ 2374
23:
[ 139:
[ 140:
241:
[ 242:
[ 243:
244;
[ 245:
[ 144;
247
[ 248:
[ 249:
250:
[ 251:
52
[253:
[ 254;
255:
Y

CFileException *theException = new CFileException;
I
/ Save Targa Image
/f IF the image could not be saved, THEN:
ll
i L_SaveTGABimap( pchOutput, &imageBitmap, 24)t= SUCCESS )
{
i
// Prist ervor message and sbort
"
Emror{ SAVE_ERR ),
L_FreeBitmap( &ImsgeBitroap ),
defete pLine;
THROW( theException ),
H

/1 END IF ~ Save Targa mage
i

[ 2574/ END — Save image file

258
[2s9:)
(36041

261/ Return the kmage Width

Lag2ur

[263:UINT Lmags::Width({ void )

2644
L265:
[256#/

roturn( iWidth),

267/ END - return image wickh

(2687
[269:)
2704

(271 Return the Image Height

(3924

273:UINT Image::Height{ void )

(274:¢
(275:
276/

return( iHeight),

(277 END = rocurn image Heigit

(2784
279:)
(230

[281: Get & line from the Image

1824

(283:BYTE *Image::GetLine( UINT iLineNum }

284
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(30) JP 3714680

[ 28S: CFiieException *theExcoption = pew CFileException;
286: sssari( iLineNum < (UINT) ImageBitmap Height );
[ 2z:: o
[ 28%: /f TF a line has not been allocated, THEN:
2389 i
[ 290: if FlagAliocLine —= FALSE)
[ 29 {
9% "
[ 293 #f Allocate the Line
[ 294: "
295: pLine = pew BY TE(ImageBrunap. BytesPerLine);
[ 19¢: FlagAllocLine «» TRUE;
[ 297: I/
298: / END [F = a line has boens allocated
[ 299: ”
[ 300 }
301: i
[ 302: I/ IF the origin is n the bottom left corner, THEN:
303: 1"
[ 3o4:  iff ImageBitmap. ViewPerspoctive == BOTTOM_LEFT)
3o0s: {
: 306: #f Adjust the row number based on the ongin of the image
[ 307: iLincNum = ImageBitmap. Height - iLineNum - 1;
308: I
: 309: /{ END IF — ongin in bottom-left corner
[310:  #
[ )3 H }
312: "
[ 313 /1 Load the allocated line with dats from the image
314 /1 IF the line could not be loaded, THEN:
[ 318 /4
[ 316: il L_GetBamaspRow( &lmageBivnap, pLine, ilLineNum, ImageBitmap. BytesPerLine <0}
nr
[ ats: "
[ 319: 1/ Print Estor and abort
320: I/
[ 321: Error (MMEM_ERR),
[ 322: L_FreeBizmap( &ImageBitmagp );
3 dejete pLine;
[ 324 THROW( theExoeption ),
[ 313 i
326; /f END IF =~ line could not be Joaded
(32w
(328, )
329: return( pLine );
L3z0w
[ 331/ END - get a line from the [mage
3324
[333:}
(3347 eases
335.// Put a Line m the Image
[336:4
337:void image::Puline( BYTE *pimgline, UINT iLineNum )
338:{
[339:  CFikExpeption *theExoeption = new CFilcExoeption;
[ﬁ: rt(ilheﬂu<{m)lnagemﬂei#);
[342:  // IF the origin is in the bottom left comer, THEN:
343 7
ENH: ifl [mageBitmap. ViewPerspective == BOTTOM_LEFT }
345: {
[346: # Adjust the row nurber based ca the origin of the image
347; iLineNum = [mageBitmap Height - iLineNum - 1;
[348: #
[349:  # END IF - origin in bottom-left comer
35G: i
351: )
sz o
353: /7 Put the line into the image
(354:  // IF the line could not be pisced, THEN:

633:

"
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sl

il L_PutBitmapRow( &lmageBitmap, plmgline, ilinelNusm, ImageBiaap, BytesPerLine }<0)

(

i

(31)

i

/f Prind Error and abort

"

Error (MEM_ERR)

L _FreeBiunsp( &imageBitmap )
deicte pLine;

THROW( theException ¥,

/ END IF = line could oot be placed

i

370/ END — put a line in the fmage

371
372:)

S'B :j‘f L1 LT

3744/ Get a column from the [mage

3734/

3TN
378
379:
380:
381
382:
383:
334:
338s:
JBs;
337
388:

UINT
UINT
BYTE
BYTE

iRowNum;
tRow;
pColPixel(3);
“pCol Tmp;

nasery( iColNum < (UINT) LmageBitmap. Widkh );
/4
/1 IF & column has nat boea allocated, THEN:

"

il FlagAliooCot == FALSE )

{

14

[
[
[
[
[
[
[
[
[
[
[
[
[
[ 376:BYTE *Image::GetColumn( UINT iColNum }
[
[
[
[
[
[
[
[
[
[
[
[

/)
/1 Allocate the Coluamn
i

/1 END IF - & column bas been allocated

"

}

pColTmp = pCol;

it

/f LOQP through the oumber of pixels in & specific column

i

for( iRowNurr=0; iRowNum < (UINT) ImageBitmap. Height; iRowNum++ )

{

i

iRow = iRowNunx,
F/ B
/f IF the origia is m the bottom left corner, THEN:

I

iff imageBitmap. ViewPerspective =~ BOTTOM_LEFT )
{

# Adjust the row mumber based on the origin of the image
tRow = ImageBamap Height - | - iRowNum ;
i

// END IF — originn 11 bottom-left comer

i

}

1

// Read RGB pixel from the specific cobuan

i
L_GeBimapRowCol( &imsgcBitmag, pColPixel, iRow, iColNum, 3 };
i

/ Copy the XGB pixel 1o the oustput bufTer

assert( pCoiTap-pCol < ImageBitmap. Height* )
*(pColTmp++) = *pColPixel;

*(pColTrp++) = ‘(pColPi.l:H-l);

*(pColTmp++) = pColPiet+2):

JP 3714680 B2 2005.11.9
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[490; {{ END LOOP ~ number of pixeis in a specific column
491: i

[492: }

[493: delate pLine Ty,

[494:”

495/ END — past a column in the mage

[496:/

A7)

(32) JP 3714680
427 /# END LOOP - ournber of puxeis i & specific column
[ Lrl S
[ 429}
430: rerurnl pCoal ),
L e
[ 43227 END - gt a columa from the image
4334/
L aay
[ 438
436/
[ 4374/ Put s colurnn in the knage
[ 438"
4394
[ 440:void Image:: PtColuma( BYTE® pCol, UINT iColNum }
441:(
: 42 UINT iRowNum;
[ 443: UNT  iRow
[ 44 BYTE plolTay;
445: BYTE “pLineTmp;
[ 446 asseri( iColNum < (UINT) ImageBitmap. Width );
[ 447t amay pCol!=NULL)
443: i
[ 449: /7 Create 2 tomporary line bolder
[ 450: 1/
451 pLineTinp = new BYTE(lmageBitmap. BvtesPerLine];
[ 452 7
453: i Copy the oniginal coluenn pointer
[ 454; /i
[ 43%:  pColTmp = pCol;
456: i
[ 457 1/ LOOP through the umber of pixels in a spacific coluron
[ 4358: "
0 459: for( iRewNum=0; iRowNum < (UINT) imageBitmap. Height; iRowNum-++ )
460; {
[ 451 iRow =~ iRowNunm;
462: N
[ 463: /1 IF the origin is in the bottom left corser, THEN:
454 i
E 465: if{ ImageBitznap. ViewPerspective = BOTTOM_LEFT )
455 {
[ 457: #f Adjust the row neumber based on the origin of the image
4638 iRow = Image Bitrnap Height - | - iRowNum ;
[ 469: 14
[ 470: /1 END [F - origin in bottom-left comner
471: /4
[ 472 }
[ 473: i
474: 1 Copy the RGB pixel to the output buffer
[ 475; i
[ 4;3: amsert( pColTmp-pCol < ImageBitmap Height*3 )2
4T7: "
[ 47%: IIWr'lnlhRGBpixdtnﬁ:quﬂ'ﬁceohm
479 /)
[ ag0: L_GetBitmuapRow( &mageBimap, pLins Tap, iRow, ImageBitmap. BytesPerLine );
[ 431: pLine Trpf0-HColNum*] =~ *pCol Toap++;
[ 482 pLine Tmp(1+CollNum*3] = *pColTmp++;
413; pLineTmp{2+iColNum*3] = *pColTmp++;
[ mz ,I!._hnﬂhm.pﬂﬂw( &lmageBimap, pLineTmp, iRow, ImageBitmap. BytesPerLine ),
L ags: /1 NOTE : [ muspoct 4 bug in this Leadiools routine
[487; i
[433: /L._PutBitmapRowCol( &lmageBitmap, ColPixel, iRow, iColNum, 3 );
489: 7
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(33)

1

[ gt Genesis Logic Classes 1.0

[ 34
4:llThisl¢ofd|-¢'nplnmm:buicbﬁcﬁmajou
[ 577 for uac in the Conosis Warping Engine soltware.

[ 6

71 Program Name: LOGIC.CPP

Logwr

[ 9:f Author: James D. E. Godl

1o

[ 11 - Initial release of the software. If you bave any probiecs, please contact me.
[ 134

[

[

[

L

[

JP 3714680 B2 2005.11.

137 Copyright (c) 1993 Genesis Microchip Inc.
147 _ 200 Town Centre Bivd, Suite 400
L5/ Markbam, Omtario
1647 L3R 3GS
174 (905) 470-2742
1847
194  All rights reservod.
204
[ 214 Modifications:
234
[ 234  Aug 8, 1994 - James Goel
24 - Initial release
L 2sur
[ 26:
27.#include “logic h*
[ 28:¥include <assarth>
[ 29:#include <aidia h>
30:#¥include <abch>
[atw
[ 324/ Create some uscful type definitions
334
[ 34:typedef unsigned char BYTE;
[ 33:typodef umsigned char PIXEL;
36:1ypedef unsigned long ULONG,
[ 37:typedef unsigned int UINT;
[ 38:
39N
[ 402/ D-Flop Register Clase
41
Cazr
[ 43/ This class simuiates a logical DFLOP.
44/
Casar
[ 46:/ D-Flop Clock tranafers inputs to outputs
4TS
[ 48:void REQ::Cli( void )
[49:(
30: Out = In;
[stw
[ 52:/ END - Comstructor
33:}
[s4;
[ 33
56/ Fiker Lockaap Table
g7
(S84
$9+// This class simulsies the Filtar Lookup table in the warping
[60:Ilp-lﬂ. {reproduced below for completances)
614
[sz:ll Tarlnc ga<=] ja<=l 1QA<=4 4<a<=8  $A<~if 16<t<=32
[ 63/ FiltSize 3ITap STap 9Tap 17Tep 33Tap 65Tap
[ 64/ FiltFactor 0 1 1 3 4 5

65
L6621 1. Tarinc is the space betweea output Target pixeis.

[67f 2. FiltSize is the FIR fiher tap size

6821 3. FiltFactor is the number of right shifls raquired to divide the Tarlnc
(69:// im0 an sppropriate Up Sample Incrament.

(704

D‘IIJI Corstructor and Destructor
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(34)

T2
[ 13-LOOKUP::LOOKUF( void )

[ 74:(

%)

[ 26-LOOKUP:—LOOKUP( void )

[ 77

78:%

Cogur
[SO;IIOm-Ompmnnﬁhzﬁanrhuedmv.befrub:vdue
1/

[ $2:UINT LOOKUP::0ut( void }

[ 834

B4 assert fTarlnc > 0 ),

(gs: ‘

[::: ﬂﬂuhch'nmcﬁmw.mm
[8s: iff (Tarknc > 0) && (fTarinc <= 1))

[39: i

90: /f Resumn a Filer Facwor of 0 for the 3 Tap FIR filter
[91: "

[91; reumn O,

93 I

[94: /f ELSE IF Tarinc is in the second category, THEN:

93 i
[96:  else if(((Tarlnc > 1) && ((Tarlne <= 2))
"

98 Jf Roourn s Filter Factor of § for the $ Tap FIR filter
[59: i
106: rewnn 1;

101: 1/

[102-  # ELSE IF Tarlnc s in the third category, THEN:
u _

. elseif{ ({Tarlnc > 2) &k (fTarlnc <= 4))

[10S: I/

A06: i Recturn & Fiber Factor of 2 for the 9 Tap FIR fiker
107: "
[108: rom 1;
109: /)
()0:  # ELSE IF Tarlne is in the fousth category, THEN:
mi 4
12:  else if ( ({Tarinc > 4) && ((Tarinc <~ 8))
113: "
114: #/ Return & Filter Factor of 3 for the 17 Tap FIR filter
118: "
h16: reaam 3;
iz i

[m: /f ELSE IF Tatlnc is in the fitth category, THEN:
19 #
120 clae if ( ((Tarine > 8) &4 (fTarinc <= 16))

121 "
[122: /1 Recarn a Filtar Factor of 4 for the 33 Tap FIR filter
123 o

124: robam 4;
28: #

1261  // ELSE IF Tarlnc is in the sixth category, THEN:
127: it
(128:  eise if ( (fTaeinc > 16) && ((Tarinc <=32))

[129‘: i

130; /f Retzrn a Fiher Factor of 3 for the 63 Tap FIR filer
l131: H

(132: rewuro §;

133/

(134:  # ELSE Tarinc does not fit into any category, THEN:
g3 o

136:  elae

L3r

13z "o

139; {/ Print internal aror message

(140 "

(141 fprinef{ sderr, “Fatal intemnal erroca™);

DHI: printf] “(Tarinc..[%d]a”, (Tarinc ).

JP 3714680 B2 2005.11.9

10

20

30

40



(35)

[ 143: return §;
144: #
[ 14%: J/ END [F = Filer Loakup Tabie
[ 146: I
147 1S
[ 148/
[ 149-// END FUNCTION- LOOKUP::Out
130/
[1s1:);
[ 132
1534
[ 154/ Throe Input Comparxtor
155
Cysenr :
[lS?;IICouq:uuﬂzeeiq:.ﬁsndmmhluudm
1584

[} $9-UINT TRICOMP::0u( void )
[ 160:(
161: UINT  iTomp;
L1622
[162: /f Output the largest of three values
164 i
[165: iKA>B)
[ 166: iTemp = A
167: else
[168: iTaup=B;
169:
170:  iff iTemp>C)
[171: return iTemp;
172 else
(73: return C;
(1744
17541 END FUNCTION — TRICOMP
1764
(177}
178:
(79
[ 1802 Two lnput Comparator
181 :
L1820
[mwcmummummmm
1841
[ 185:UINT BICOMP::0ut( void )
[186:{
187; ld
[18%: 1 Outpant the largeet of two values
s
190: flA>B)
[191: rewrn A;
(192 cle
193: return B;
[ 1944
195/ END FUNCTICN -~ BICOMP
19641
[197);
198:
1991
[200:/f Upsampie Incremext Genorator
201
L2024
[203:/ Right shifis Tarinc bry the Filter Factor supplied bry the
2042/ Filtar Lookozp tabbe.
looswr
[206:ULONG IncGren::Out( void )
[207:{
208: ULONG IUplng
(209 # :

210: {f Coavert {Tarlne to s gateger value for
(313:  # faser and casier arthimetic caloulations
2 o -

313 MUplnc = (ULONG) ( fTarioc * INDEX_PRECISION_VALUE),
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(36)

214 rotura ( [Uplne >> FillFsat )
2154
[ 216/ END FUNCTION — Out
cur
218}
[ 219:
220.1’ SersendedRaee
221/ Interpolator
[ 1224 sesessnented
[ 223:4/
724/ Generates Iiterpoiated pixels based on the tize of the Filter Factor
[ 225:/ Geoorates a flag that indicates it bas come 1o the eod of 2 Tarlne
[ 236/ value, ~
274 )
[ 228/ Default Constructor and Destructor
[ 2294
230 interpolate:: intarpolate( void )
[ 231:f
232 ld
(233 # Inivalize private variables
[234: "
23%: Accum = 0L;
[236:  UplnoCount = 0;
[237:  NextPixPos=0L;
238: CurrPixPos = 0L
(2394
[ 240/ END ~ Interpolate::Constructor
241
[242:);

[ 243:Interpolate:—Interpolatol voud )
244:(
[245:);
[ 2484
2472/ React ~ Reset and initialize the intovpolator
[ 2484 :

249:void Interpolate::Reset(void)
L2305
[231: Il
232: /f Initialize private variables
l2s3:
[254:  Accum =0L;
285:  UplncCount = 0;
[256:  NextPixPos=0L;
[257: CurrPixPos = 0L
258:  iTarincWidth = (;
(239: #
[260: -/ Advance the arrent pixel value (0 be the pext pixel value
251; i

[266; # Load SreNextPix = GetNewSro(pix)
6T, i

270:  SrcNextPix Blu = *pSrcLine++;

(273: &
[272: # 1nftialize the Upsampled Pixel
. H

[274:  UpPixRad=SroCurrPix Reds
(275 UpPixGm=SroCurrPix Orn;
176:  UpPix Blus=SroCurrPix Bl

(278:// END - laterpolate: Reset
279:4
(280:);
2814/
2827 SelSecLine = Function W sel the Source Line
l2g37
[284:v0id Inerpolate::SetSeo( BYTE *pLine )
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37)

285:{

Lage: o
[ 28T /1 Load the source line mio & private pomter
3t "

[ 289: pSecLine = pLine,
[29C: pSrcLineTmp = pLine;
91 .
[ 2924/ END — Interpolater:SctSreLine
[ 293
294:};
Cags :
[ 296/ CatexTap - Indicates when 1 imterpolaiod pixel is the center tap for an
297/ " FIR fiher
L2981
[ 299:BOOLEAN Interpolate::Center Tap( void )
300:{
lsot: #
[302: /1 IF the interpolator is creating the first upsarnpled pixel OR
303: # IF the mterpelator is creating the last upsampled pixel THEN
[304: " )
[303:  iff UplnoCourt*2 = (UINT) (2 << FiltFact))

306: {

[307: i

[308: # Initialize the UpSampie inarement counter and return 8 TRUE
309: 1

[31e: UplnoCount = ¢,

311 reaon TRUE;

i )

(313 else

314 {

(313 u

(316 I Advance the UplncCount
nr f

[318: UplncCount-++,

[319: reeurn FALSE;

320: } :

[321: i

[322: i END IF = interpolator

323 i

(3244

[325:6' END - Interpolator:CentexTap
32624/

[(¥33:h

318:

(329

[330:/ Ont — Geoerates and up~sampie pixel
BLy

(332:Pixet Interpolate::Generate( void )
[333:{

3134; ULONG Test;

(33s: 7

[336:  / Acauawilate the Up Sampled Incremont
ki

(338:  Acoum += Uplns,

[33%: "

[340: r/mmmmimmmwmdwwm
341: i

[342: NextPixPos = Getlot{ Accum ¥,

M N

[344: /1 IF Next pixed position requires & sew source pixel, AND

(345 /I IF the next pixel bas oot gone pest the end of the Tarlac line, THEN:

k20 S

(347 iff (NextPixPos > CurrPixPos) && (NextPixPos < iTarlncWidth) )

(348 (

349: i

[350: 1 Advance the current pixel position

[3s1: i

s CurrPixPos = NextPixPox;

(333; " :
[354: {1 Advanoe the current pixel value 10 be the exd pixel value

355 "
0
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(38) JP 3714680 B2 2005.11.
[ 336 SroCurtPix Red = SrcNextPix Red
35T SroCiaTPix Grm = SreNedPix. Gm;
[ 338: ScoCurrPix By = SccNextPix Bhi;
[ 389 i
: 360: I/ Load SecNextPix = GotNewSro(pix)
I61: i
[ 362 SrcNextPix Rad = *pScclime++;
163: SrcNextPix. Gm = *pSrcLine++;
[ 364: SrcNextPix. Blu = *pSrcLinev;
[ 365: i
366: /f END IF = NextPixPos > CurrPixPos
T S
[ 368: He
11 ] ‘
[370:  # Calculate Intorpolated pixe! using linear i i
(37 /f UpPix = SeoCurePix + Fractional( Accum) * (SrcNextPix - SroCurrPix )
372: I
[373:  Test= GotFrac{ Accum}),
(374 UpPixRed= (BYTE) SroCurtPix.Red + (BYTE)
373: (GetFrac( Acsum)*(SreNextPix Red - SreCurtPix Red)>>INDEX_PRECISION);
[376:  UpPixGra = (BYTE) SecCurrPix.Gmn + (BYTE)
37T (GetFrac{ Accum)*(SrcNextPix.Gra - SreCurrPix Gm)>>INDEX_PRECISIONY;
[378:  UpPixBiu = (BYTE) SrcCurrPix Blu + (BYTE)
[379: (GetFrac{Accum)*(SrcNextPix Biu - SreCurtPix Blu)>>INDEX_PRECISION).
380:  rewm Upbic
L3g1er
3822/ END FUNCTION — Interpolator::Out
k¥ < 1)
[3g4:): .
[ 3851’ S099SRSPR SRR OsRERANES
3862/ Left FIR Filter Kernel
(3874
38841

{38924/ This clase creates the 1ef half of an Output Pixel based
[ 3907 on the FIR filer indicatad by the Filter Factor.

3

(392 Default Constructor and Destructor

(3934

394:LeftiKane!:-LeftKernel( void )

[393:¢
[396:);

397:LefiKomnel::~LetKernel void )

[398:(
[399:%
4004/

(4017 Reset — Initislizes the Left Kernel MAC

(40241

403 :voud LeftKerne!::Reset( void )

[404:(
[4-05:
406:
La07:
[408:
409:
(410:
[411:
412
Lagawr

I/

¥ Initiali . abd
it

Double=FALSE;
Kanelfor0;
AccumRede(,
AccumGro={,
AccumBlu=~0;

414/ END — LefiKernel::Reset

4154
[416:);
(4174

4182/ MAC — Filter a pixel

La19

[420:void LeftKernel:: MAC( Pixel UpkPix )

4215
(422:
[4’13:
424:
lazs:
L426:

UINT iEdgeFactor = |

"

/' TF the kernel is doubled, THEN:
it

ifl Double=—=TRUE )
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(39)

[ 4T " .

418 I/ Double the UpSampied Pixe!
[ 429: "
[ 430: iEdgeFactor = 1;

431 i
[ 432: /f END IF ~ double the kenel
[ 433; I

434/ Accumelate the FIR Coefficicot * UpSamplod Pixel
[ 435: "

16 AccumRed += iLeACocATFitFact}[KamelPos] * UpPix Red * iEdgeFactor,
[(37:  AccumGm += iLefiCocHFitFact]{KernelPos] * UpPix.Grn * iEdgeFactor,
(438  AccumBhu += iLeACoeHFiltFact){KerneiPos] * UpPix Blu * {EdgeFactor;

a o
[440:  # Advance w the next kerpel position

[441:
442: KernclPos++;

Laa3: o

[ 444: /1 TF the kemnel has roiled over, THEN:
a45. N

[446;  iff KerneiPos > (UINT) (1 << FiltFact))

[ 44T I
443: i/ Initialize the Karnei

[ 449: i

[450: KemnelPos=0;
s M

[452:  /f END IF — kernel has roliod over
453 i

Lasar

[455:// END — LefiKernel::MAC
4356

[457:};

[458:H
4359/ FilterPixel ~ Reourn a Filter Pixel

L4027

[461:Pixel LeftKernel::FilterPixeK void )
462:(

(463:  FitPixRed = (BYTE) (AccumRad >> UBYTE_MAX).

[464:  FitPixBiu = (BYTE)(AccumBlu >> UBYTE_MAX)

[465: FiltPix. Gra = (BYTE) (AccumGra >> UBYTE_ MAX)
466: i

[467: /1 Clamyp the Filtered pixel ff required

s8N
[469:  iff AccumRed < 0)
470 FihPix Red = (BYTE) &;
471 if{ AcaumGm < 0)
[472: FiltPix Gm = (BYTE) 0;
AT il AccumBlu <)
a4 FiltPix Bl = (BYTE) 0;
[475:
476; i AccumRed > 65280)
Larr: FiltPix Red = (BYTE) 25%;
[478:  iff AccumGru > 63280 )
479: FiltPix Gm = (BY'TE) 235;
(4g0:  iff AccumBilu > 63280 )
[481: FikPix Blu = (BYTE) 245;
482:
(4g3:  romrn( FiltPix );
(43424
4852/ END = LetKernel::FiterPixel
ey
[437:);
pres
(489 Right FIR Filter Kernel
(4901
91

(492 This class creates the Right half of an Output Pixed based
(49324 on the FIR fher indicated by the Fiher Factor.

4941 ‘

(493:// Default Constructor and Destructor

4967

GW:W::W voud }
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(40)
49%:{
[ 499:}.
[ 300:RightKernel::~RightKenel( void )
sol:(
[ s02:).
[ 503
504/ Renet — Initialize the Right Kernel MAC
L sosr
[ 306-void RightKemel::Resct( void )
307:{
[ s08: #
[ 509:  /fInitialize private varisbles
s10: o :
[ $11:  Double = FALSE;
[ 312 KernelPor=0,
513. Accom Rad={,
[ 514 AccumGro=(0,
[ 515: AccoumBlu=0;
516
[ 317/ END — RightKernel::Reset
5184
519:);
[ 520
[ 5214/ MAC ~ Filter a pixel
22—
[ $23:void Rightkernel::MACY Pixel UpPix )
524:{
[ s25:  UINT iEdgeFactor=1;
[ 526: i
527:  / IF the keynel is doubled, THEN:
[s2g:
[$29:  iff Double—=TRUE)
$30: i
[ s31: # Double the UpSampled Pixel
[$32: "
533 iEdgeFactor = 1,
[ 534: I
[333:  //END IF ~ double the kernel
536

[ 537: !anmmuhleﬂuﬂRCoeﬁcid'UpSutph&l‘ixd
3538 7
l

[ 542: KernelPos++;

[543 /
S44: 1/ IF the kaenet bas roliad over, THEN:
[ 545: i
[$46:  iff KernelPos > (UINT)(1 << FiltFact))
s47; u
[san: /f Initialize the Kernel
[ $49: p
350 KeroelPor=0;
(ss1: o
[832:  / END IF ~ kernel has rolled over
553 i
Cssaur
[$$5:/ END = RightKenel::MAC
3361
(ss7:3:
(358 :
339/ FilterPixed - Return & Filer Pixel
3604
[361:Pixel Rightiernel::FilterPixek( void )
$62:(
lse3.
[564: {1 Convart the sccumuistad Siered pixel 10 a byle

s6s: o
ls66:  FirtPix Red = (BYTE) (AccumRed >> UBYTE_MAXY).
[$67:  FittPixGra = (BYTE) (AcqumGrn >> UBYTE_MAX),

(368 FitPix Biu = (BYTE) (AccumBiu >> UBYTE_MAXJ.

539: AocumRed += iRightCociT[FiltFact][KaroelPos] * UpPix Red * iEdgeFactor,
[$40:  AccumGra += iRightCoefi[FiltFact][KernelPos) * UpPix.Gra * iEdgeFactor,
541:  AccumBlu += iRightCocfl[FiltFact][KerneiPos] * UpPix Blu * iEdgeFactor;
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[530:
[531:
582:
[583:
584:
[sgs:
[$B6-/

i

# Clamp the Filtared pixel if required

i

ifi AccunRed <0}
FillPix Red = (BYTE) §;

if{ AcaumGra < 0)
FihPix.Gm = (BYTE) 0;

iff AocumBlu < 0)
FiltPix.Blu = (BYTE) 0

il AccumRed > 63280 )
. FiltPix Red = (BYTE) 235;
i AocumGra > 65280 )
FitPix. G = (BYTE) 235;
iffl AccumBlu > 65280 )
FiltPix. Biu = (BYTE) 255;
return( FiltPix %

rﬂ?'ﬂ END — Right¥emnet:: FilterPixel
]

B8/
[589:};

(41)
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v
[ 2/ Geoesis Logic Clames 1.0
[ 3
4=/f This set of ciases Inplaments some basic logic finctions
[ /7 for use i the Gencsis Warping Engine software.
6
E 7/f Program Name: LOGIC.CPP
8/
[ 9 Author: Jaoes D. E God
104
[ 1t - Initial relense of the saftware. If you have any problems, please contact me.
124
: 134/ Copyright (¢} 1993 Gonesis Microchip Inc.
[ 14 200 Towa Cernre Bivd., Suite 400
[ 15 Markham, Ovtario
164 LIR 8GS$
[ 170 (905) 470-2742
[ 187
197/ All rights reserved.
[ 200
21/ Modifications:
2.4
[ 234  Aug 8, 1994 - James Goel
24/ - initial release
Y
[ 26:
27:#ifndef _ LOGICCLASS H__
[ 28:4define _ LOGICCLASS_H__
[ 29:Meodif

3o
[ 31 #ifndef _cplusplus
[ 32:Merror Microsofl Foundation Classes require C++ compilation (use a .cpp suffix)
33:Mendif
[ 34
¢ 35typedef unsigned char BYTE;
36:typedef unsigned char PIXEL;
[ 37:typedef unsigned long ULONG;
[ 38:typedef unsigned mt UINT;
39:
[ 40
[ 41:// Define & Pixel structure
a2
[ 43:!{”!:5:{ wruct pixel tag
44
(4s: BYTE Ret
[46: BYTE Gm;
4.  BYTE Bax;
[ 48:) Piels
[ 49:
50:41
[ $12/7 Setup a bookean type with TRUE=1 and FALSE=0
[ 53
$3typodef unsigned int BOOLEAN:
[ 34:#define TRUE 1
[ 53:#Mdefine FALSE 0
6:
sy
[ 38:// Define the fractional precision of Tarine
s9:41
[ 60:#define INDEX_PRECISION 16L #/ 16 fractional bita of peecision
[61:#define INDEX_PRECISION_VALUE (1L << INDEX_PRECISION)
[sz:ﬂdeﬁu INDEX_PRECISION_MASK ((1L << INDEX_PRECISION)- 1L)
63;
64
65:/1 Define the number of bits pec byte
lggu
[67:#dchine UBYTE_MAX ¢
68:
[69:Mdefine Getlot(Vatue) ((ULONGX(Value) >> INDEX_PRECISION))
[70:#define GotFrac(Value) ((Value) & INDEX_PRECISION_MASK)
n: .
O
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24
[ 37 gme65xl FIR Filter Coefficiuts

75 :idefine MAX_FILTER [ /f Maximum filter type oumber
[ 76:kdefine MAX_TAPS %) /7 Maxisuarn numbsee of filter taps (Kernal doubled)

[ 804
c §1:const Joag iLaACocfTMAX_FILTER|(MAX_TAPS] =
82:{
[83: {0,128,0 0,0, 0,00 0000000000000, 0, 0,0,0,0,0,0,0,0,0,0,0},
84: {-16,64,80, 0,0, 0,0, 0, 0,0,0,6,0,0,0,0,0,0,0,0,6, 0, 0,0,0,0,0,0.0,0,0,0,0},
[gs: {-7.3,30,63,39,0,00,000,00009000000, 0,0,0,0,0,0,0,0,0,0,0},
[ 86: {-3.-2, 1, $,23,31,37,19,0,0,0,0,0,0,0,0,0,0,0,0, 0, 0¢,0,0.0,0,0,0,0,0,0.0},
7,9.11,13,15,16,33,24,9,0,0,0,0, 0, 0,0,0,0,0,0,0,0,0,0,0},

.

-7 H f-.-1,-1, 0,0, 2 3. 4,
[ g8: (LL122233.445566778888.579,16 50000000000}
[ 39}

90/

[ 912/ Right Kemel Coefficients

d

93:conat long iRighCocfiMAX_FILTER)[MAX_TAPS] ~

{128,0, 0, 0, 0, 0, 0,0.0,0,0,0.0,9,0,0,0,0,9,0,0,0,0,0,0,0,0,0,9,0, 0, 0, 0},
[9¢:  {80,64.-16. 0, 0, 0, 0,0,0,8,

[(97: (39, 63, 30,3,-7, 6, 0,0,0.0, .0, Y
sg: (19, 37, 31,2318, 7. 1.-2.3,0,0,0,0,0,0.0,0,0,0,0.0,0,0.0,0,0,0,0.0,0,0,0,0},
[99: {9, 24, 13, 16,15,13. 11 53,20, L0 0.0.0,9,0,0,0 0

100: {316, 9.9, % & £8.7,7.6,6,554,4.3,3,2.2 1. 1.1.0,0,0,0,0,0,0,0,0,0}
101:}:

(102:

(1034 v
104:// D-Flop Register Class

(tas .
1062/

107/ Thia class simulates a logical DFLOP.
[108-

[IOQ:d.n-REG

110:(

[111:peivate:

112-public:

his: #

14 {/ loput and Ontprst Register Value
115:  #

16: UNT Im

11z UINT Out;

118 #
(119: 4 Class Constructor and Destrucior
120:  #

121: REG(void),

(122: ~REG(void)
w3 A

124:  #/ Clock registor value
lh2s: -
136:  void Cli( void X

vy
(128 END CLASS - REG
29

130:);

(13):
(132

1334/ Filter Lookup Table
(134
35

1362/ This class simulates the Filter Lookup table in the warping
(1377 patent. (reproduced below for completancss)

13824
139/ Tarlnc ga<=l 1a<=2 2<4<=4  4Q<=§  3Q<=l6 16<1<=32
(40 FinSize  3Tap STap 9Tap 17Tap 3 Taep  63Tep
1412 FilFsaoe 0 1 2 3 4 s

1421
O

9

10

20

30

40



(44) JP 3714680 B2 2005.11.9

1437 |, Tarlnc in \be space batween output Target pixels.

[ 144.// 2. FitSize is the FIR filter tap size
[ ldS:flJ.FmFmiﬂrnumbcofﬁghdﬁﬁuvquimihdiVidﬂbcTa.r[nc
: 146/ nto an appropriate Up Sample Incroment.
1474
[ 148:clam LOOKUP
149
[ 150:private:
[ 151:public:
1522 W
[ 153:  # Coustructor and Destructor
[ 134; .
155:  LOOKUP(void)
[ 156:  ~LOOKUR{void);
[ 157: /]
138:  # Output Target pixet spacing
[ 159 I
[ 160: Dot fTasinc;
161: I/
[ :;:Jz # Mapped Filter Factor for the input Tarlne
: i
L e UINT Owi(void);
[ 165:};
166:
Y %
[ 168/ Three Input Comparator
16941
U 170w
[ 173:clasms TRICOMP
[ 174
173 private:
[ 176:public:
[ 177: 7
178: # Constructor and Destructor
[ 179 Y/
i oM
: ~TRICOMP(void);,
[ 1822
[ 133: # Throe inpyt variabies
184; /4
[ 185 UINT AR C
186: i
1870 i Generate the output
[ 128 g
[ 189: UINT Out({vord);
19¢:);
[ 191 :
19241 * had
[ 1934 Two Input Compacater
[ 194 e
: 1987
198:cixee BICOMP
( 199+
200-private:
201 public:
20 4
[ 203 # Covstructor and Destructor

(208:  // Two inguat variables
[209: "

210: UINT AB;

a1: w
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(45)

[ 14 UINT Out(void);
215:)
[ 216
[ iy
218/ Upsample Increnet Generator
[ 219 bk
[ 204 .

2212 Right shifis Tarinc by the Filter Factor supplied by the
[ 222/ Fiher Lookup wable.
[ 123:4

224:class [noGren
[ 225(

2126:private:
[ 227-public:
[ 2288 W
229: [/ Upeampie Filter Factor
[ e o
[ 21 UINT  FiltFut
23 float flarlne
[ 233 i

[ 134 # Output an Upsample Increment
[

[

[

[

[

[

[

[

[

[

[

[

235 I

236: ULONG Ouwt( void );

237 :

2_38-” sddedssesansa

239/ Imerpolator

240:‘” SENUDEINARSAR

2414/

242! Geoorates Interpotated pixels based on the size of the Filter Factor
2434/ Guooeratexs & flag that indicates it has come to the end of & Tarinc
244/ value.

24577

246:class Interpolate

24T

248:private:

249: UINT UplacCount;

230 ULONG CunmPixPos, NextPixPos;

251: Pixe{ SreCuryPix, SreNextPix

232 BYTE *pSrcLine, *pSrcLineTmp;

[ 265: /1 Constructar and Destructor
264: /i

[269: n :
2170:  // Rescts the intarpolator 1o 8 known state
(2n: o
[2?2: void Resct( void );
Im:

[274:  // Function to sct the pointer to the Source Line
275: i
76: void SctSro{ BYTE *pLine };

[277: #
[;;:- /! Genexute an Interpolatad Pixel
: o
[280: Pixel Geoarata( void %
81: I
282 1 Fleg indicates whea the center kernel

(283: I/ tap imerpolated pixel is being generated
: i .
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[ 185 BOOLEAN Center Tap( vord ),
286},
[ 287
[ 288/ Lot FIR Filter Kamel MAC

28941
[ 200
[ 291/ This clam creates the lefl hatf of an Output Pixel besed
292/ on the FIR fiher indicated by the Filter Factor.
[ 201

[ 294:class e aroel
293:{

[ 29¢:private: .
[

[

[

[

[

[

[

297 UINT KemnelPor,
298:public:
199: long AocumRaod;
304: long AocumGr,
301: long AccumBlu;
302: BOOLEAN Double,
303 Pixel FiltPix;
A04: UINT FiltFact;
Jos: i
306: 1/ Copstructor and Destructor
307: i
[ 308: LefiKernel{ void ),
309: ~LeftKemei( void),

L310: o
[ 31 // Reset MAC 10 & known slate
LYV
[ 313:  void Roset( void ),
[ 34 ¥/
315 # Gooerste & Gliterod pixel
[316: &
317 void MAC( Pixel UpPix );
(318
[ 319:  # Ronamn s Fidtered Pixd
kpi] "
[321:  Pixel FilterPixek void
[ 3324
323/ END CLASS — LefiKernelMAC
[ 324
[ 325}
326/
[ 327/ Right FIR Filer Kornel MAC
[ 322/
3794

[ 330 This class crestos the right half of an Output Pixed based
3313/ on the FIR, filtar indicatad by the Filter Factor.
3324

[ 333:class RightKaroet
[ 334
333 private:
[336: UINT KomelPos,
[337:publiv:
338:  long AccumRed,

[339: long AcemGra;
[ 340: hong AccumBiu;
341: BOOLEAN Double;
[342:  Poeel FiltPx,
(M3 UNT  Filfact

4 lj
[345: 1 Coostructor and Destructor
[346: "

347 RightKonel( void };
[348: ~RigtaKernel( void),
[3-49: /)

3%0: /! Resat MAC to & known siale
[3s1: 14

(352 void Reset( void ),

353: /i

[(354:  // Generate a fiterod pixel
BSS: it .

(46)
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[336:
157
[1sg:
[359:
360:
(361

(47)

void MAC( Pixet UpPix X
i

I Rottorn & Filtared Pixel
L

[362'11 END CLASS - RightKarociMAC

3834

[364:};

O
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14
[ 2./ Image Class — Encapeulatos the Leadtools lmage Functions
[
4// This image ciass greatly improves the LeadTools user interface by
[ s providing & simplified and consistent set of C++ mermber functions
[ 6/ for manipulating tmages, '
14
[ 8 Program Name: IMAGE.CPP
[ oW
10/ Author; Junes D. E. Godd
L nw
[ 124f - Initial reloass of the saftware. If you have any problems, please contact me,
137
[ 147 Copyright (c) 1993 Genesis Microchip inc.
[ 15w 200 Town Cantre Bivd,, Suite 400
164 Markham, Oatario
L 17w L3R 3GS
L (903) 470-7742
19
[ 204  Allrights reserved
oo
22/ Modifications:
[ 2
[ 2447 Aug 5, 1994 - James Goel
254 - Initial release
[ 264
271 Class defintion
L 28w
[ 299
30:Mdefine FOR_DOS
[ 31:¥include *1_wolaph®
[ 32:¥mciude "1_binnap.h®
13:¥include "1_arorh”™
[ 34w
[ ;;:r}' Setup LEAD TOOLS for DOS definitions
5
[ 37:#ifodef _ IMAGECLASS_H__
[ 38:define _ [MAGECLASS_H__
39:Mendif
[ 40:
[ AlHiEdd
42: MwMumﬂFmMmmCHemhbm(ml .cpp mffix)
[ 43:Mendif
44:
[ 45-typeicf unsigned char BYTE:
[ 46:Typedef unsigned cher PIXEL;
C 47 typodef vnsignad Jong ULONG,
48 typecief unsigned int UINT:
[ 49ypedef unsigned int BOOLEAN:
50: -
[ $1:#dcfine TRUE 1
[ $2:#definge FALSE 0
53
[ Sd:clase hn.p
[ 35
S5 private:
(57 BITMAPHANDLE ImsgeBitmap;
[ 58 char pehlnputFiename{13];
59:  char pebOutputFileaame{13};
(ep:  UNT  iwsak
[6l: UINT  iHeight
62 UINT  iLing
(63:  BYTE *pLine
[&4: BYTE  *pCol;
65: BYTE  *pTGALine;

l66:  FILE  plTarga

6 BOOLEAN FlagAllocLine;
[68: BOOLEAN FlagAllooCol;
&% voud Error( it erroum ),

[70
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72 i
[ 73: # Class Construcior sod Destructor
[ 74 "
7% lmage(void )
[ 76: —Aimage(void)
[ T 1
‘ 78 /f Free atlocaiad Bitmap and memory
T L
[ 80 void FreeMemory(void);
81: i
[ 83 #Load and Save image file
[ 83 #
84: void Load( char *pchinput ),
[ 85:  void Save( char *pchOutput );
g6: M ‘
[sw ¥ Gt image Width sod Height
[ gs: I
[ 89:  UINT Widih( void %
90:  UINT Height{ void &

[ 91: "
[ 92 i Get and Put image lines
93: "

[ 94: BYTE *GeiLine( UINT iLineNum );

(95 void Putline( BYTE *pLine, UINT iLincNum )
96: it

[97: # Get and Put image columne

98; L

[99:  BYTE *GetColumn( UINT iLineNum )

[100: void PutColumn( BYTE *pLine, UINT iLineNum )
101: I :

(102:  # Create an empty image

[103: I/ .

104: void Create{ UINT iWicth, UINT iHeight ¥,

EIUG:IJ END CLASS — lmage
1074
108:3;
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