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2.1 JUif 2§

JUAB it (geometric transform) 246 AR BT B G G EAE, Mii=4
PRGN RE B EE, M BEENMNE,

BRI
9(z,y) = f(@"y") = fla(z,y), b(z,y)]
Hrp f(x, ) RREABG, g(z,y)RornmiEGg, Kfla(z,y),b(x,y)HE—HIFR 725 H
A,
JUAIZE B AR AR ME 5 A2 S am & AT LAJAZE 3 :

- FR L (simple transformation): HUSE (B MEETHFTEHINMNE) AN
S EAAIN A, ERGHERS, Bi%. 8. etk Bk BUEnsg,

- B (general transformation): ISR RE—H TR, LS EOHE DA £
A, EEFENR, NEGRSHTRIER, F[ERZRNE 2 A,

N AT EH S s hy fe BA S i,
2.1.1 %

S (translation): K EGHTKEME E 7 mfEE), M= EEIGRIEE, BRATE
N



EGfE B E LRRE

{az’zx—l—xo
v =y+yp

A DVEH, T RESREGPSE MR T B, HyiFByg.

xX'=x+Xx,
y'=y+y,

X=1, yp=2

(a) Original (b) After translation
Figure 1: F&A5

FE: BRFRERRYSREGMER, 2 “Effi(canvas)” RIEMATREFRZEY R, &
MR ERER.

2.1.2 ikt
itk (rotation): S Slekkof, BRFREIERE, BRAERN:

2’ =xcosh —ysinb,y = xsinf + ycos

22 1 )78
B e R f s, #riEE R EIFL 2, WREFR:

After rotation, there
will be a lot of “holes”
in the new image.

Figure 2: Jigf% 25 #1
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[ RES
FI{E (interpolation) 5 IABAN : P S HERE—1THRIZEREGR R, REHGRE
SR—ATHET—MERAGREMR (THIE.

Figure 3: fl 1 li{HI%/5 e 2L it
BUHERERS SRR NITR, AIEEISAESEIH LT,

2.1.3 gt
Gl (scale): ¥RGIDA—ERE, MM=EHEGRNEE, Bl AER:

{Jc’ =cx
Yy =cy
© XTI CAS (e > IREICR, 0 < e < IRCRSE/N) ; Wy 5 4aia s (d >

AR, 0 < d < 1N R4E7)N)
- Yo =dit, EGEFEER; SNORIEERGER, SEREBLY

A8 A AR

- Hi/IN(shrink): %€ [RIFRIE LA TS KGR AN E B#T I R
- JK(enlarge): HrEGHBIETMZEY, AERAMERTTIEMER, HEFE 5
o UHR

(a) Original (b) Scale with the same (b) Scale with
ratio different ratios (a) riginal (b) Afte enlarge
Image shrink
Imge enlargement
Figure 4: 4g/iCE#t (461N -
& Figure 5: #ECALH#: (HK)
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2.1.4 Y]
t#V)(shear): FYEVH _ERAFEEREICR, ERITEN:

a(z,y) =z +dy

Shear on x axis:
{b(w, y) =y

a(r,y) =z

Shear on y axis: {b(m,y) —y+dy

Figure 6: $5Y]45 1

2.1.5 8%

Bifg (mirror): KeEMGL sy MlHE:, MM 45 R E B PRI ERG R, B
JIREN

/
. . Jx =2
Flip around x axis: { ,

—

Flip around y axis: {Z, B

(a) Original (b) Horizontal mirror

(c) Vertical mirror
Figure 7: 5i{% 45 #n
2.2 ffiff

ffifi (interpolation): JLfIZE iz 5 P T B, FIHERUSEE, RARRNHEE T,
A DB R AUG R AIG R B, A AN LMEE 74
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- IRJEABHE{E (nearest neighbor interpolation)

- &M (linear interpolation)

- R EEE{E (RBF interpolation)

2.2.1 kAR HGME

B I AL . H 1 3R A IR FEE MBS T B T AN B A L SR i A A5 R A A AR

HEIEE:

- R THE U SRR R R — R P ARG R E, AT DUE e R LA A
At HEH P RO N R EG R IALE P, EHEEN R, PRIALERATREELFAE
JFEGHE—MEEME E (BIP AP RE A EL 255D

- FREPREAEIENBRQ, HQRINGREE FEG P RiGRAE

MBEAE SRR BRI

; sy inverse transformation rounding operation
(ZE 1y ) ( ? ) (

Lint s yint)

assign value

Incw (CE’, y!) - Iolcl(winta yint)

JRBR P

RGP U ESHER LA, SRR EEES:, WIAEERG 4 AN
TR,

2.2.2 LRPEAH{E

MERIEAY LR E O

- =4k CHlx, Mo SRR EAE A N g, F g, M, AEHTIR FEAE g, 9 -
93 = %(ms —z)+ 6

! b g
X1 X3 X2

- T ONERMEEE (bilinear interpolation)) : EUAIEMERIIIE 77 TERIRE L PYAS AL
B. C. DX, RPRHEIKE,
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SRR

» EX NN g(z,y) = ax + by + cxy +d

» A, B, C. DRI ERNKERANTRE, B25EA
» TR, MEta. by oo dAITREL

» KPR ERATIRE, §3IPRRKE

2.2.3 R BTG E
RS BUEE (radial basis function based interpolation), ‘EARN:

G(z) = iWG(Ci) where w, = pllz — i)

i=1 ' 2?1:1} e(lz —¢l)
Hrbarl DU —/MriE, tha] DU — P hIE, KSR EERE AT DUWE oy —4Ef{E, ]
DMEN—4E, Z4EHGHE, XERTH4EE,

RBF i {EIE IR O T A2 IR B o (1), & FIRIARZERECE (RTRR R BCER S — 1A
TSo0):

- mEii(Gaussian): o(r) = eXp(—%)

- ZIt=(multiquadrics): o(r) = /1 + 5
S () =1

- SR () =07

- JER(thinplate): ¢(r) = r2n(r + 1)
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=, RS

3.1 %
SRR R RS R AR

int TransX, TransY; /] ERFE

/] RBCE% =
void getTransData() {
std::string s;

printf("Do you want to customize the translation data?\n");
printf("Please input yes or no: \n");
std::cin >> s;
if (s[e] = "y' || s[0] = 'Y") {
printf("Please input your expected translation data(integers):
\n");
printf("Note that if you give a invalid input, the program
will terminate!\n");
printf("X: ");
scanf("%d", &TransX);
printf("Y: ");
scanf("%d", &TransY);
} else if (s[0] = 'n' || s[0] = 'N') {
TransX = TRANSLATIONX;
TransY = TRANSLATIONY;

} else {
printf("Invalid choice, try again!\n");
exit(1);

}

/] “FRERIE
BMPFILE Translation(BMPFILE bf) {
BMPFILE newImg;
int 1, x, vy;
int deltaX, deltaY; /] HERERE
LONG width, height;
int newColorBitWidth;
int oldPos, newPos;

/] BLA TR
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newImg = (BMPFILE)malloc(sizeof(struct tagBMPFILESTRUCT));

/] RIHERE SRR VR E -
memcpy (&(newImg—bmfh), &(bf—bmfh), sizeof(BITMAPFILEHEADER));
memcpy (&(newImg—bmih), &(bf—bmih), sizeof(BITMAPINFOHEADER));

/] RECER &
getTransData();

/] WRAEEREEREGSEL, A EAE” B RIMEOE 2 1 R
newImg—bmih.biWidth += abs(TransX);
newImg—bmih.biHeight += abs(TransY);
width = newImg—bmih.biWidth;
height = newImg—bmih.biHeight;
newColorBitWidth = (width * RGBNUM + RGBNUM) / 4 * 4;
newImg—bmih.biSizeImage = newColorBitWidth * height;
newImg—bmfh.bfSize =
newImg—bmih.biSizeImage + newImg—bmfh.bf0ffBits;

newImg—aBitmapBits =

(BYTE *)malloc(sizeof(BYTE) * newImg—bmih.biSizeImage);

/] JeikEGeH
for (1 = 0; 1 < newImg—bmfh.bfSize; i++)
newImg—aBitmapBits[i] = 255;

/] FEEE
deltaX = max(0, TransX);
deltaY = max(0, TransY);
for (y = 0; y < bf—bmih.biHeight; y++)
for (x = 0; x < bf—bmih.biWidth; x++) {
oldPos = y * ColorBitWidth + x * 3;
newPos = (y + deltaY) * newColorBitWidth
+ (x + deltaX) = 3;
newImg—aBitmapBits[newPos] =
bf—aBitmapBits[oldPos];
newImg—aBitmapBits[newPos + 1] =
bf—aBitmapBits[oldPos + 1];
newImg—aBitmapBits[newPos + 2] =
bf—aBitmapBits[oldPos + 2];
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return newlImg;

}

AR EAAR ST -

1. 7 DUHE R SCASLER o 21
2. RECHFEE (AP R DIETIRE, el AEEEHBIME)
3. WRIE- PR EFEHERE A A, DERPTFEEREGR (FERBHE LT

4u2§%%ﬁ@%ﬁﬁé,%EEﬁ?@%ﬁ%@%ﬁ%?@%?@@
3.2 e

S ek B ErE R A RSN R s

int Degree; /] TEEEAE (D

/] IREUER: &

void getRotData(double * sinR, double * cosR) {
std::string s;
double radian;

printf("Do you want to set the rotation degree value by yourself?
\n");
printf("Please input yes or no: \n");
std::cin >> s;
if (s[0] = "'y' |l s[0] = "Y') {
printf("Please input your expected rotation degree(integers,
degree notation):\n");
printf("Note that if you give a invalid input, the program
will terminate!\n");
printf("Degree: ");
scanf("%d", &Degree);

} else if (s[0] = 'n' || s[0] = 'N') {
Degree = DEFAULTDEGREE;

} else {
printf("Invalid choice, try again!\n");
exit(1);

}

radian = Degree * M_PI / 180;
*sinR = sin(radian);
*cosR = cos(radian);
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/] TEERBREN x E
int rotationX(int x, int y, double sinR, double cosR) {
return round(x * cosR - y * sinR);

/] TEREAGEN y E
int rotationY(int x, int y, double sinR, double cosR) {
return round(x * sinR + y * cosR);

/] AR

BMPFILE Rotation(BMPFILE bf) {
BMPFILE newImg;
int i, x, vy;

int deltaX, deltaY; /] HOEERRE
int tmpX, tmpY;
int oldX, oldY; /] IEBIAETHERSE 2R EREG R E

LONG oldWidth, oldHeight;

LONG width, height;

int newColorBitWidth;

int newPos, oldPos;

double sinR, cosR; /] VR P AR ) = R

/] SrE=S ]
newImg = (BMPFILE)malloc(sizeof(struct tagBMPFILESTRUCT));

/] RIHERE SRR D2 E -
memcpy (&(newImg—bmfh), &(bf—bmfh), sizeof(BITMAPFILEHEADER));
memcpy (&(newImg—bmih), &(bf—bmih), sizeof(BITMAPINFOHEADER));

/] IREUEE S8
getRotData(&sinR, &cosR);

/] FRYEIER: M B EG S E, X AR R/ IMEOE 24 Y JE 22
oldWidth = bf—bmih.biWidth;
oldHeight = bf—bmih.biHeight;
[/ X EARYE) LA O A TR AR A9 R /)
newImg—bmih.biWidth =
round(oldWidth = fabs(cosR) + oldHeight * fabs(sinR));
newImg—bmih.biHeight =
round(oldWidth * fabs(sinR) + oldHeight * fabs(cosR));

10
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width = newImg—bmih.biWidth;
height = newImg—bmih.biHeight;
newColorBitWidth = (width * RGBNUM + RGBNUM) / 4 * 4;
newImg—bmih.biSizeImage = newColorBitWidth * height;
newImg—bmfh.bfSize =
newImg—bmih.biSizeImage + newImg—bmfh.bf0ffBits;

newImg—aBitmapBits =

(BYTE *)malloc(sizeof(BYTE) * newImg—bmih.biSizeImage);

[/l WEFLRREE, 848 TR R CER R E
[/ AT T i AR (A T A 23]
deltaX = width / 2
- rotationX(oldwWidth / 2, oldHeight / 2, sinR, cosR);
deltaY = height / 2
- rotationY(oldWidth / 2, oldHeight / 2, sinR, cosR);

/] TiEEEEIG
for (y = 0; y < height; y++)
for (x = 0; x < width; x++) {
newPos = y * newColorBitWidth + x * 3;

[/ BIERBRE (O¥2ss, Se PR FER:)

tmpX = x - deltaX;

tmpY = y - deltay;

/] JECRIER: degree &, WAHiEH -degree JE
// It sinR Hx, cosR A4

oldX = round(tmpX * cosR + tmpY * sinR);
oldY = round(-tmpX * sinR + tmpY * cosR);

/] R EHRASAEREYEREN, WHBABESENR
if (oldX < 0 || oldX >= oldWidth
|| oldY < 0 || oldY >= oldHeight) {

newImg—aBitmapBits[newPos] = 255;
newImg—aBitmapBits[newPos + 1] = 255;
newImg—aBitmapBits[newPos + 2] = 255;
continue;

I

/] FEROZG R R TR

oldPos = oldY * ColorBitWidth + oldX * 3;

newImg—aBitmapBits[newPos] =

bf—aBitmapBits[oldPos];
newImg—aBitmapBits[newPos + 1] =

11
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bf—aBitmapBits[oldPos + 1];
newImg—aBitmapBits[newPos + 2] =
bf—aBitmapBits[oldPos + 2];
}

return newlImg;

¥

fiee i BAR S A -

1. 7 DUH BRI S SLER 7 2T

2. PREUiERL A (R Al LEATIRE, R DAEREEREOME), HiT R IR ENRZE

3. ARIEHERE L VAR I T A1 RN R LSRR, DUEA e s fm e & (=
e R PSS SRS RSN

4. BT hets R ARG L RO R, By REGIEN ORI E SR AL,
FTARZEH RO AR mIE R (KISEPR bk S eI iR A2 5E)

5. JEI L AR ER SCBL R R e e rE, DUERNIERE RIS, BRI :

- PR EEBRREMEER A, T MERA, A (e, &
B rRaher:) [ErEERE ERRSAE

- RN RSB HEERTEE, WABOGRFRZGEN, SNASEH
JRE LR ER (INEERREGBR) EENZBRRARE

VA Y
v
=

ZIEH I BER 2 A2 E RE, BRI RE S BIRRL, BUamAX1E
JEIT AR,

3.3 4l
5 AR AR DS ARG AN SRR -

double ScaleX, ScaleY; /]GSR

/] IREAE TSR
void getScaleData() {
std::string s;

printf("Do you want to customize the scale data?\n");
printf("Please input yes or no: \n");
std::cin >> s;
if (s[0] = "'y' || s[0] = '"Y") {
printf("Please input your expected scale data(floating-point

12
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number):\n");

printf("Note that if you give a invalid input, the program

will terminate!\n");

printf("X: ");

scanf ("%Lf", &ScaleX);

printf("yY: ");

scanf("%Lf", &ScaleY);

} else if (s[0] = 'n' || s[0] = 'N') {

ScaleX = DEFAULTSCALEX;

ScaleY = DEFAULTSCALEY;

} else {
printf("Invalid choice, try again!\n");
exit(1);

I

/] HEaEE

BMPFILE Scale(BMPFILE bf) {
BMPFILE newImg;
int 1, x, vy;

int oldX, oldY; /] BOLARTRE T RN SRS EREIG R A B

LONG width, height;

LONG oldWidth, oldHeight;
int newColorBitWidth;

int newPos, oldPos;

/] SrEE=3(E]
newImg = (BMPFILE)malloc(sizeof(struct tagBMPFILESTRUCT));

/1 R IHE B2 U 2T E b

memcpy (&(newImg—bmfh), &(bf—bmfh), sizeof(BITMAPFILEHEADER));
memcpy (&(newImg—bmih), &(bf—bmih), sizeof(BITMAPINFOHEADER));

/] IREGETRSEL
getScaleData();

/] WRIBABUSZRERE G S, B B R IMEEE 2 i JE B
oldWidth = bf—bmih.biWidth;
oldHeight = bf—bmih.biHeight;

newImg—bmih.biWidth = round(newImg—bmih.biWidth * ScaleX);
newImg—bmih.biHeight = round(newImg—bmih.biHeight * ScaleY);

width = newImg—bmih.biWidth;

13
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height = newImg—bmih.biHeight;

newColorBitWidth = (width * RGBNUM + RGBNUM) / 4 * 4;
newImg—bmih.biSizeImage = newColorBitWidth * height;
newImg—bmfh.bfSize =

newImg—aBitmapBits =

for (y = 0; y < height; y++)

¥

newImg—bmih.biSizeImage + newImg—bmfh.bf0ffBits;
(BYTE *)malloc(sizeof(BYTE) * newImg—bmih.biSizeImage);
/] #ERIEE (OS2 i F B b AR (B AL PR 23 )
for (x = 0; x < width; x++) {
newPos = y * newColorBitWidth + x * 3;

oldX round(x / ScaleX);
oldY = round(y / ScaleY);

/] WSRIFEHSRN A ERETEEN, WHBGE5EESR
if (oldX < 0 || oldX >= oldWidth
|| oldY < 0 || oldY >= oldHeight) {
newImg—aBitmapBits[newPos] = 255;
newImg—aBitmapBits[newPos + 1]
newImg—aBitmapBits[newPos + 2]
continue;

255;
255;

oldPos = oldY * ColorBitWidth + oldX * 3;
newImg—aBitmapBits[newPos] = bf—aBitmapBits[oldPos];
newImg—aBitmapBits[newPos + 1]

= bf—aBitmapBits[oldPos + 1];
newImg—aBitmapBits[newPos + 2]

= bf—aBitmapBits[oldPos + 2];

return newImg;

2 O BRSNS A N

1.
2.

4.

¥ ULHE S k58 23T

IREAER SR (RN E x A Ay A IAN4EReES; BPaAETIRE, WralIE
R ERIANE)

. HRAEAE S R YA BT R B AR RN, DAEIE e fs i B NG (R 2B AE 5SSk
B MH)

JE I B AR (E R SCE BRI A8 B E,  DUEANME RO AR SR A 231

14
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3.4 V)
SRS ARSI SR :

/] SEVIRZERE: 0 RoRiE x J7IAsEY], 1 Ry T Y]
int SheerChoice;
double SheerX, SheerY; /] EYUMER

/] IRBEEVIE R

void getSheerData() {
char c;
std::string s;

printf("Which sheer axis do you want to choose?\n");
printf("Please input x or y, otherwise the program will terminate!
\n");

printf("Your choice: ");

getchar();

c = getchar();

if (c = 'x'" || ¢ = "X") {
SheerChoice = 0;

Felse if (c = 'y' || ¢ = 'v") {
SheerChoice = 1;

} else {
printf("Invalid choice, try again!\n");
exit(1);

}

printf("Do you want to customize the sheer data?\n");
printf("Please input yes or no: \n");
std::cin >> s;
if (s[6] = "'y' || s[0] = 'Y") {
printf("Please input your expected sheer data(floating-point
number):\n");
printf("Note that if you give a invalid input, the program
will terminate!\n");
if (e = 'x' [| ¢ = "X') A
printf("X: ");
scanf("%Lf", &SheerX);
} else {
printf("Y: ");
scanf("%Lf", &SheerY);

15
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} else if (s[0] = 'n' || s[B] = "'N') {
if (c = 'x'" || ¢ = "X") A
SheerX = DEFAULTSHEERX;
} else {
SheerY = DEFAULTSHEERY;
I
} else {
printf("Invalid choice, try again!\n");
exit(1);

/] FEYIRAE
BMPFILE Sheer(BMPFILE bf) {
BMPFILE newlImg;
int i, x, y;
int oldX, oldY; /] BELREE TR NERR IS FREGERAE
LONG width, height;
LONG oldWidth, oldHeight;
int newColorBitWidth;
int newPos, oldPos;

/] SEL=S ]
newImg = (BMPFILE)malloc(sizeof(struct tagBMPFILESTRUCT));

/] RIHERE SRR VR E
memcpy (&(newImg—bmfh), &(bf—bmfh), sizeof(BITMAPFILEHEADER));
memcpy (&(newImg—bmih), &(bf—bmih), sizeof(BITMAPINFOHEADER));

/] FREBGEVISE
getSheerData();

/] ARAEFE V7T MR NE A R BB G SEL, A Ein” B/ IMEOE 4 BT EE
oldWidth = bf—bmih.biWidth;
oldHeight = bf—bmih.biHeight;
newImg—bmih.biWidth = !SheerChoice ?

oldWidth + round(SheerX * oldHeight) : oldWidth;
newImg—bmih.biHeight = SheerChoice ?

oldHeight + round(SheerY * oldWidth) : oldHeight;
width = newImg—bmih.biWidth;
height = newImg—bmih.biHeight;

16
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newColorBitWidth = (width * RGBNUM + RGBNUM) / 4 * 4;
newImg—bmih.biSizeImage = newColorBitWidth * height;
newImg—bmfh.bfSize
= newImg—bmih.biSizeImage + newImg—bmfh.bf0ffBits;
newImg—aBitmapBits
= (BYTE *)malloc(sizeof(BYTE) * newImg—bmih.biSizeImage);

/] HEVIEG GER R i ARG EA 2 R)
for (y = 0; y < height; y++)
for (x = 0; x < width; x++) {
newPos = y * newColorBitWidth + x * 3;

ISheerChoice ? x - round(SheerX * y) : Xx;
SheerChoice ? y - round(SheerY * Xx) : vy;

oldX
oldY

/] WSRIFEHSRN A ERETEEN, WHBGE5EESR
if (oldX < 0 || oldX >= oldWidth
|| oldY < 0 || oldY >= oldHeight) {
newImg—aBitmapBits[newPos] = 255;
newImg—aBitmapBits[newPos + 1]
newImg—aBitmapBits[newPos + 2]
continue;

255;
255;

oldPos = oldY * ColorBitWidth + oldX * 3;
newImg—aBitmapBits[newPos] = bf—aBitmapBits[oldPos];
newImg—aBitmapBits[newPos + 1]

= bf—aBitmapBits[oldPos + 1];
newImg—aBitmapBits[newPos + 2]

= bf—aBitmapBits[oldPos + 2];

return newImg;

¥

YR BRI AR -

1. 7 DUH BB S SLER 7 215

2. REEEYIIE (x 5y 75D FifER (PRl AEATIRE, tha] DIERERTERIAE)

3. MR U155 R RSHT R E AT R, AR AN E ARG (FREAEESL
k7B fE)

4. @IS B A ER S B R RIS TR,  DUEAME I R AT 22 T

17
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3.5 Bifg
SHHE RIS RN AR

int MirrorChoice; /] BRAER: 0 TR x w1
TRy HhES

/] IREVEGIERE
void getMirrorData() {
char c;

printf("Which mirror axis do you want to choose?\n");
printf("Please input x or y, otherwise the program will terminate!
\n");

printf("Your choice: ");

getchar();

c = getchar();

if (c = 'x" || ¢ = "X") A
MirrorChoice = 0;

}else if (¢ = 'y' || ¢ = 'Y") {
MirrorChoice = 1;

} else {
printf("Invalid choice, try again!\n");
exit(1);

}

/] BBRE
BMPFILE Mirror(BMPFILE bf) {
BMPFILE newImg;
int i, x, y;
int oldX, oldY; /] BIELBEETRENERRHEIS FREGERAE
LONG width, height;
int newPos, oldPos;

/] EES [
newImg = (BMPFILE)malloc(sizeof(struct tagBMPFILESTRUCT));

/] K IHERE SRR DR E
memcpy (&(newImg—bmfh), &(bf—bmfh), sizeof(BITMAPFILEHEADER));
memcpy (&(newImg—bmih), &(bf—bmih), sizeof(BITMAPINFOHEADER)):

/] BEGEEYVIZE

18



EGfE B E LRRE

getMirrorData();

/] RV RBIEESEAE RE R E G SE, N AR B R IMEEE 2 B8 B
width = newImg—bmih.biWidth;
height = newImg—bmih.biHeight;
newImg—aBitmapBits
= (BYTE *)malloc(sizeof(BYTE) * newImg—bmih.biSizeImage);

/] YIRS
for (y = 0; y < height; y++)
for (x = 0; x < width; x++) {
newPos = y * ColorBitWidth + x * 3;

oldX
oldY

MirrorChoice ? width - x : Xx;
'MirrorChoice ? height - vy : vy;

[/ MR B R EAEREVEEN, WHBGAGERENR
if (oldX < 0 || oldX >= width
|| oldY < 0 || oldY >= height) {
newImg—aBitmapBits[newPos] = 255;
newImg—aBitmapBits[newPos + 1] = 255;
newImg—aBitmapBits[newPos + 2] = 255;
continue;

oldPos = oldY * ColorBitWidth + oldX * 3;
newImg—aBitmapBits[newPos] = bf—aBitmapBits[oldPos];
newImg—aBitmapBits[newPos + 1]

= bf—aBitmapBits[oldPos + 1];
newImg—aBitmapBits[newPos + 2]

= bf—aBitmapBits[oldPos + 2];

return newlmg;

¥

BRHT BRI A :

P ULIHE B S AL HR o ElT

RGBS (R ADLEATIRE, WA DAE R HERNIAME)

T &R RGO NEARZE, I TC R A m A )

T B AR E R S B BAR R B8 8, DA B R 23 R

=L

19



EGfE B E LRRE

3.6 ¥ & HibhesEL
T R B RS oy B B, BOX B AAR, AMETH,
/] A AT AR B LA AR H
int AskforChoicev4(void) {
int choice;

printf("Here are choices of simple geometric transform.\n");
printf("10) Translation\n");

printf("11) Rotation\n");

printf("12) Scale\n");

printf("13) Sheer\n");

printf("14) Mirror\n");

printf("0ther numbers can cancel the transform.\n");
printf("Please input your choice(10, 11, 12, 13 or 14): ");
scanf("%d", &choice);

if (choice < 10 || choice > 14) A
printf("Simple geometric transform canceled!\n");
exit(1);

} else {

printf("Valid choice!\nPlease wait a minute for the generation
of the new image...\n");

hy

return choice;

#include "bmp.h"
#include <stdio.h>
#include <stdlib.h>

int main() {
int choice;
BMPFILE oldImg, newImg;

/] PECAZE=SE
oldImg = (BMPFILE)malloc(sizeof(struct tagBMPFILESTRUCT));
newImg = (BMPFILE)malloc(sizeof(struct tagBMPFILESTRUCT));

/] BHURE
oldImg = ReadBMPFile();
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/] EIANERE
choice = AskforChoicev4();

/] ARAEIZEEEAT AN R ] B LAn] 22 i

switch (choice) {
case 10: newImg
case 11: newImg
case 12: newImg

Translation(oldImg); break;
Rotation(oldImg); break;
Scale(oldImg); break;

case 13: newlImg Sheer(oldImg); break;

case 14: newImg Mirror(oldImg); break;
default: printf("Invalid choice!\n"); exit(1);

hy

/] 15EHE
WriteBMPFile(newImg, choice);

return 0;

1L R 22 B ) N S EY R RES
4.1 LRI
ARG T

Windows OS F:

» Windows 11 24H2
» gcce version 14.2.0
» GNU Make 4.4.1

Linux OS F:

» WSL 1

» Ubuntu 24.04 LTS
» gcc version 13.2.0
» GNU Make 4.3

AN
3
GV

K9 Windows FigfT#F<H — 1) bug: 1EX pepper.bmp (fi TH% ./
XI5 /tests/pepper ) BT FRARIEN, BFICEEMHIT, SUEERIIRE L
1E WriteBMPFile () BEH, {EEIET H Rl @A) BARIE A &AM, MY a1, m
Ubuntu MEEAXANE-, ArAFEIAE Linux R4t EHITET
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EPUTLA R @20, BERE— FBE T . /RiE/test BEFLE. bmp B, FHHA
EH—F./85/scripts/bmp.h X ZEE X BMPFILEPATH 2 e 2 iz . &
B IREHE BTN, SRR TEEEEIBIT.

1. 4 ERYMIE . /%i5/build
2. TS

# YIEACHY
$ make

# B TRPITXE

$ ./lab2

Successfully open the file!

Size: 163154(bit)

ColorBitWidth: 700

Width: 233

Height: 233

Image Size: 163100

Here are choices of simple geometric transform.
10) Translation

11) Rotation

12) Scale

13) Sheer

14) Mirror

Other numbers can cancel the transform.

Please input your choice(10, 11, 12, 13 or 14):

PUAEAR 7 R [ A Tl Ab iy B0 LT A8 #e, AT DAERRRY AR
FF (75 10)
R (75 11)

- R (P 12)

- Y (75 13)
BB (75 14)

NP 12 F 14 B CENTRES 7 2ERR =R, SR mERE A A EOAE,
fERANTT FIIHE) -
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2.1) HiA 12

Please input your choice(10, 11, 12, 13 or 14): 12

Valid choice!

Please wait a minute for the generation of the new image...
Do you want to customize the scale data?

Please input yes or no:

BER R PR S H AP OUEGIER (yes TR ; no FoniBds, R
AERBOME), XHDL yes Nfil:

Please input yes or no: vyes

X:

H NORRRFARUCESR AN x F7 IR0 y 75 AIRAR RS 2

X: 1.5
Y: 1.5

Finish the conversion successfully!

AR s2 Ak T RGN 4E, 2188 —3k 58 &y R E 1.5 R0,
2.2) HiA 14

Please input your choice(10, 11, 12, 13 or 14): 14

Valid choice!

Please wait a minute for the generation of the new image...
Which mirror axis do you want to choose?

Please input x or y, otherwise the program will terminate!
Your choice:

BRERE e a] F %W 75 TR SE R B (B (x SR x Bl AR 2 y FoR
Hy BT AMEGAER, XEDEA y A

Your choice: vy

Finish the conversion successfully!

IR S 1 EHR R B R AR
3. KRF| /G /tests HE, LA PIA R LA #E B B
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h. ERGIHRER
ZIST 2R typst BE, HEZ typst A3HHAEA BMP BHESfF, RIHX B RRE
AT PNG JER, XRE) BMP A WER . /1(5/tests,

Jegath I, DAETHG ) LT3 q B BSOSt TR EERER2A G, B
DB ERE R ANa T — D REOHE, T MREGRZR (KhRE AR A XD
RERD)

5.1 P

Figure 12: E&H x #°ER 50px  Figure 13: B x #ERS 100px, 1y
, 1y #FF% 50px SEAS 100px

< HETE: Figure 15: EH&IE x #F# 700px, 7y 4
, Wy ?Ehﬁiz 50px 24 R 700px
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BIRBAT—IRAE x Hlirfl y BT s WNAEEG, M EEIS, HERATEGE B,
(HZ2HT BMP BIBLIR L2 “F#I%E" FHEENET, FrbiE y 75 HFEsLhs L2
JRIA] B/,

5.2 Jigk:

Figure 18: i %jes180°
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5.3 it

Figure 21: ZHf%% 2 x 0.5

Figure 20: ZHfE= 0.5 x 2
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5.4 Y]

Figure 21: # x JisY], f5%RA 2

Figure 22: {7y 7758y, RN 2

Figure 24: iy #itHB Figure 25: I x {54
£ b, TR RENS ERRAL IR &R A T LR S e

AN DY 17 5

N NEBEA RN HME SAE TR EIRRE ] . ERTRIEEE 1 LI A B Y el R4
{H, BAEGR SRS RPICRIBE] T DEEaEe, tin “IE” JUT RS R R
RIEEENAE, MANMEMS SEATEEIR, MIMTCEIEREREG; N T EE
CENGBRA, FEILFEMHOLREAGE, W, BRYE “RER” fLAZR, H
ERHEEIEEADE (AR RS ) o
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RAESTIRETE 2, TS, RICH T RO E PR TSR e, BRITR
AL, 4E5TF:

Figure 26: A “2H” HEIE

BMEZ, TMARSEIGHE— DI 7 G AT LA B BB, HEAR AR SE
PITIE, BRI,
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