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iInput output

Image Image Image to image processing
(2-D data) Fourier trans., label image
1-D data projection, histogram

scalar values | position, recognition

Image Image motion image processing
sequence (2-D data)
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Image to image processing

Image Image

{Fyy 1Gyy }

point operation (= L)
G,; depends only on F;

local operation / neighboring operation (/5 Fr L&)
G,; depends on some neighborhood of the pixel (i, J) in {F; ;}

global operation (KizALIE)
G;; depends on (nearly) all the pixels in {Fi,j}
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Typical Point Operations

2{E1t (binarization) [FIEI DR ETHAAIT]
H> 7))L T 0% 5L imageproc_binarize.cpp

for (J =0; J <N; jJ++t) {
for (i = 0; 1 < M; 1++) {
it (image[M * jJ + 1] >= 128) {
image[M * jJ + 1] = 255;
} else {
image[M * j + 1] = O;
+

}
}

DBl BEELEMR (EXN S LFEE, HUIHIELGE)
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Typical Local Operations

Convolution of weight matrices (3x3, 5x5, ...)

{ Fl,j}’ (|, J) € N(

righbor(x,y)

B

pixel-wise multiplication

and summation

{Fy} /‘

—1

weight matrix

Gey =

GX,y
]
{ Gx,y }
N N
Yo D> wiiFgints
1=—Nj=-—N

Often referred to as “linear spatial filtering” (¥f2ZERE70)L31)
>4 or simply “linear filtering” (#&R274)L32) %)
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Example Code

double w[3 * 3] = {

o NelNe

0.0 1.
1.0, -4.
0.0 1.

o OO
OoOr O

double scaling = 1.0;

for g =1; J <N -1; j++) {
for (1 =1; 1 <M -1; 1++) {
double sum = 0.0;
for (n = 0; n < 3; n+t+) {
for (m = 0; m < 3; m++) {
sum += PIXVAL(img, 1 - 1 +m, J - 1 + n)
* w[m + 3 * n];
}
}
PIXVAL(result, 1, jJ) = REAL2UCHAR(scaling * sum);
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Y27 )LT0%5 S L imageproc_3x3.cpp

« EATHIIE

, AL CyMat 2 ED OpenCV TEZERIZH

WS ATRLTE L =AM ELLY.
c KEX, FDERDUMIBEZLALITOVELHS.
« REAL2UCHAR() I&, EtEZD{EA 0 ~ 255 DEIZINE

HEDIZALE

AR EEIIWLWLVDINFGZOTRWLVFIZE

PILZRLNC &
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Examples of Weight Matrices

Smoothing ((E;&1k)

1111 111 ] 1 0| 1
1111 112 |1 1 | 4
1111 111 ] 1 0| 1

Sharpening (5t &i{t)

O|-1|20 1]-11-1
-1 5 | -1 119 | -1
O|-1|0 1]-11-1
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Examples of Weig

Edge Detection

-1 10 |1 -1 -1] -1
-1 1 0|1 0| 0| O
-1 10 |1 111 ] 1

ht Matrices

-1 10 |1
21 0| 2
-1 10 |1

BHig/KEAR BEWMGEEASR EEBEROAIZEH

1R 57 1R 5>

(Sobel 71J)L43)

thZ 2. TDMh, BB TEN(DFYE

ZET1ILEZLZ DD,
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binary image processing

2{EILS =& DE% (binary image) DLE(L, FhiZlTT—
DB TIREMBFICEELTLS.

ERLFTEETHOT-
SR RYIZEAFEL RGN L YOI, RRIGER/RMNEAT:
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ML E (neighbor):
TE F= VAT EE.

A-
HUMZ n-3mED

Connectivity

HOEFRDELIZHAIBERDES. LNAULAY

it
7 7

neighbor 8-neighbor

BRICHS 2 DOEFRFn-faiEL TS
LHENnB.

(n-adjacent) &M

BICEREZF22DONDEZFE a, b [T L TEFRD RS p, (= a),
P1y Poy ooes Pty Py (5 0) MEFEL, p (TTRTRILERIEZHF
5, p &P M n-EETLHEE, B asblEMn-EHELTL

41 (n-neighbor

connected) &LVS
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mathematical morphology

dilation: dTED N 1 Fo1=689H 1 1245
Gi=Fjl Fiyj [ Firj |l Fijal Fije (4-3EEDEE)
erosion: ITEDHEMND 0 F-o1-6BHH 0215
G;=F&F, &Fy &F & F,, (@EEOET)

opening: erosion + dilation

closing: dilation + erosion

7))L 045 5L imageproc_morph.cpp
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Example of ‘image to 1D data” processing

projection (§18%)

for (i = 0; i < img->width; i++) { hx[i] = 0; }
for (g = 0; j < img->height; j++) { hylyl = 0; }
for (J = 0; j < img->height; j++) {

for (1 = 0; 1 < Img->width; 1++) {

it (PIXVAL(img, 1, J) > 128) {
hx[1]++;
hy[3]1++;

}
H> 7 )L 70455 L imageproc_proj.cpp
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Example of ‘image to scalar values” processing

moment features
mp,q = _ Y iPjIF
]
mp.o = ZZF?J O;X:E_)CJI‘ 21@@1%0)%%, ﬁ*ﬁ
mio = ZZ%FEJ ij_ﬁ@l;k:E—)‘“Jl*
mo,1 = ZZJF” yARDIRE—HA2F
O~1LRE—AVIETOREHMNL, mBEEEDLNTHIDS.
(Gx: Gy) = (M1 o/Mg 5, Mg 2/My ) _ ‘
SHICERDE—AVIDD, BRICEAT LY IFEHRA
Fonsd.
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