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A study of generic programming method for source code
reuse in image processing algorithm implementation
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Abstract

The difficulties in implementing of Image processing algorithms are a major reason for
the lack of research into algorithm comparison. This fact makes an image processing
research with difficult. We conclude that it is important to represent algorithms in form of
reusable code. Since current Image processing systems do not fulfill al requirements we
must pose on reusable implementations, we propose to solve the reuse problem by applying
generic programming. We define two dimensional iterators, which mediate between image
processing  agorithms  and  their underlying data structures, so that the same algorithm
implementation can be applied to any number of different image formats. The elegance and
efficiency of this approach is illustrated by a number of useful exanples and demonstrated
by porting in existing image processing algorithm IDE(Integrated Development Environment).
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template <class Sequentiallterator, class
RGBSequentiallterator>

void rgbToGray(Sequentiallterator dest,
Sequentiallterator end,

RGBSequentialiterator source) {

forG; dst 1= end; +dst, ++sro)

{ «dst = 0.3 *sourcered) +
0.59source.green) + 0.11+source.blugl;

i

O

oJAl Bytelmagelterator® AT 4 U= sk}l 9
A Bytelmage$9t RGBImagelterator2 AT 4+ =
RGBImageE 7HA3 Sivka 714sld 9¢] =
olRItt.

s

A

o}

dlo
i)

void rgoToGray(Bytelmage &result,
RGBImMage &src)

Bytelmagelterator i = result.begin();
Bytelmagelterator end = resutt.end(;
RGBImagelterator rgo = srebeging;
i U= 212|E &,

rgbToGray(i, end, rgb)

EE Bytelmages AMNE 277t 442 A= o
Eol ZREQZ(round-off) QUF/F AT PR
g3 At gk Agsty] AeiMe Floatimages A
) wed 08 A9 A2 3EE v gk

void rgoToGray(Floatimage &result,
RGBImMage &src)

Floatimagelterator i = resultbegin(;

Floatimagelterator end = result.end(;

RGBImagelterator rgb = src.beginl);

// FloatimagesE AFRSH= H|LE
anelE SE

rgbToGrayli, end, rgo)

alel2~AY A
operator!=(), operator+()  FFES Al
Setolop k. o]2fdt operatorEe] TEE 4
Ag 725 duE A AEE 4 9tk Bylelmage
7} B3 C g 4 A5E AFshe Bk ST
SH...

iteratore  71EAQ  FFLER

operator++(),

class Bytelmage {
public:
//’
Bytelmagelterator begin(;
Bytelmagelterator end(;
privete:
int width, height;
unsigned char + the pixels; }

o] 3% E% FOEI} iterator2H AFEE 2= g
ok el Hedt eulo|Er AsHor XAHC o
ElEE e R =

typedef unsigned char * Bytelmagelterator;

Bytelmagelterator Bytelmage:begin() {
refurn the_pixels;

Bytelmagelterator Bytelmage::end( { retum
the_pixels + width<height; }

oJAl Floatmagestell Aol ZAo] o4 Aded o
i3 B A (reference : T 3 dEDE ¥ I
& pixel(x, Y& 58l 42T 4 ok AP

Ao A HREE A iterator s T § Ao
W image—>pixel(x, y) F5RolAl AR A~ i

o 2

LJ



GdAE gngE TN ArmE A

o 98 AU Zeagn W

i
ok
e
-

class Floatimagelterator {
public:

//’
Float & operator+()

{ return image—>pixellx, y) }
private:

Floatlmage *image:

Int X, y;

RGB iterator= @A FAe] red, green, blue Al'd
g s FE AlFstelol st 2 7HA oz oA

TFHote WS FES HoE: 4 3

o
=

o
=

- RGB Oln[xje| Ywiael el EalEl Mey 2zt
9] #y AMES MEeCh I uW RGB iteratore 7t
ciEl el EE

% Stk

sequential iterator2  Z{&5 &

class RGBBytelmagelterator {

public:
//’
unsigned cher red { return +red_ }
unsigned cher green() { refun *green; }
unsigned char blue { return +olue_; }
void operator++() { ++ed_; +green_;

+olue; }
private:

Bytelmagelterator red_, green_, blue ; }

- £ CIEA A ARBElE A2 long int £40 3 S
Ak dRAoIC (J2]3, long int CHAIO
RGBPixel2 ARBsIHRIT FAlSIAH MAIEICE)

struct

class RGBBytelmagelterator? {
public:
//’
unsigned char red) { return current_ +
OxFF; }

unsigned char green() { retum (xcurrent_
>> 8 « OFF; )
unsigned cher bluel) { return (~current_
>> 16) + ONFF; }
void operator++() { +rcurrent.; )
privete:

Longintimagelterator current_;
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iterator 2 A= 9 Al@A(image  sequence)
o} 2D Fx2E Ao RN 9G4S wlAdelr] s Al
ok 2gA, 252 ID G4 iteratore] AR B
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261 UE|AHo[M(navigation)

Y Am F2E 4AY olfsly] Sald RE WIS
B Ef-or 24 4 9 iteratory} esich o)7L
x| vHAolM wWHE 2AE] Hal dele] AXE
3 4 gle diFZe] dasith ol sAsy] Hsl &
HelelH eM=EHE Agae A AFAcE Brlwsith
il iterineXOut itersubY (dy)eb ZE vmIAolA
FrE gojste] AT 4 gtk Y, CrrdAde 2
2 ARE U2 HE 493 nested classE AHES Hr}

2 o] EAlgtt). the] iterator AAIS HAL

X,

class Imagelterator {

public:
//’
cdlass AsX {
i X Ygto=2 UH|H0|E sheH| 223t Co]E
public:

f X &7l H8s17| gt LE|A0lM &=
void operator++();
//’

%

dlass AsY {
// data necessary 1o navigate in Y direction
public:
Iy ZEol| B8st7| st LE|AHolM &=

void operator++(;

//’
%
AsX % / HlolEfoll oigt x-F
AXY /I Ho|Efo]| Chet y-=

oAl meb gHols WL AW AT B nested
A4 xsh yE AT % ek

Imagelterator i;
+Hx /) x Wk = 279
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A AL random access A& o]t
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dg, dy= mtolth s= TREF o] dH B2 SizeD
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struct Size2D {
int width, height;

E 1. Imagelterator SP20M Eest WHIA oM 7|5
Table 1. Navigation Function List for Imagelterater Class
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