Outline of sample program

Read 4 sample images (test image to construct algorithm) one after another.

Split RGB image, and binarize R image by using 40 value as threshold.
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3. Process labeling
4. Calculate gravity position
5

Show label value & gravity position on binary image.

(Red number indicates label value, green point indicates gravity position)

6. Save result image and text files to folder (C:¥Shiigi)



Details

1. Read 4 sample images (test image to construct algorithm) one after another.

Here, it is important to handle character string for reading image one after another.
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4) 9 is input to “num” as character. IplInage #0riz_inage = cvloadInage( in_nane, o¥_LOAD_IWAGE_ANYDEPTH | OV_LOAD_IMAGE _ANYCOLOR );

5) Connect “in_name” to “namel” = “in_name” is Sample
[1523]

6) Connect “in_name” to “num” = “in_name” is “Sample0” (when “i” is 0)

7) Connect “in_name” to “name2” = “in_name” is “Sample0.bmp”

When 4 of “for(i=0ji<4;i++)” change to 20, images from “Sample0.bmp” to
“Samplel19.bmp” can be read.
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cvLoadImage” function (OpenCV function)
This function read image.
First argument: name of image, Second argument: set image depth & color

Return: pointer of “IplImage” structure



2. Split RGB image and binarize R image using threshold value of 40

I ENEINES 7
e create ina. 7
IplInaze *R_imaze = cvCreatelmaze ( cvGetSize(Oriz_image), IPL_DEPTH_8U, 1 ); FiRed
IplInage *G_image = cvCreatelnaze ( cvGetSize(Oriz_imaze), IPL_DEPTH_8U, 1 ) /FiGreen
IplInage *B_imagze = cvCreatelnaze { cvGetSize(Oriz_imaze), IPL_DEPTH_BU, 1 ) FiBlue
u

IplImage #Finallabel_image = cvCreatelmage ( cvGetSize(Orig_image), IPL?DEPTF{

IplInage #Binarv_image = cvOreatelmage ( cvGetSize(Oriz_image), IPL_DEPTH BU, 1 ): /#Binary
8l 1 )i A/Label
IplInage *Center_Cal_image = cvCreatelmage ( cvGetSize(Orig_image), IPL_DEPTH_BU, 1 ); //Center
IplInage #*Result_image = cvCreatelmage ( cuGetSize(Orig_image), IPL_DEPTH_8U, 3 ); F/Result
s BT 5 B 7
fimmmm= split color inage to RGE i

cvBplit( Orig_image, B_image, G_image, R_image, NULL };

PR VAER 1S %
S binarizat ion “

for{ y=0; v < Orig_image->height; w++){
for { x=0; x < Orig_image->width; x++){

p_imaze = R_inaze->imageDataly * R_imaze->width + x]:

ABIEMBEE L 1T
ffset more than 40 as threshhold value for hinarization
if(p_imager=40)1
) Ei{nary,image—)imageData[y % Binarv_image->width + x] = (unsigned char) 255;
else
Binary_inage-»imageDataly * Binary_image->width + x] = {unsigned char) 0;

“cvCreatelmage” function

This function create image.

First argument: size of image (return image size by using “cvGetSize” function)
Second argument: image depth IPL_DEPTH_S8U indicates unsigned 8 bit)
Third argument: number of channels (1 is gray image, 3 is color image)

Return: pointer of “IplImage” structure

“cvSplit” function

This function split RGB image to R, G, B images.
First argument: “IplIlmage” structure of color image
Second argument: “Ipllmage” structure of B image
Third argument: “IplImage” structure of G image

Forth argument: “Ipllmage” structure of R image

In for roop:
Orig_image->height is member of “IplImage” structure indicates height of image
Orig_image->width is member of “Ipllmage” structure indicates width of image

R_image->imageDatal] is member of “Ipllmage” structure indicates array of value of

image 2
i P[O][O!
PLOJIO] | PLLIO] | PL2I(O] [ - | e )
. imageData[1] | P[1][0]
Flow of process for binarization SR
« . ” . PlOJ[1] | P[1][1] imageData[2] | P[2][0]
1) Input “p_image” to data of R image
2) If “p_image” is more than 40 :
| imageData[639] | P[639](0]
Value of “Binary_image” is set 255 MHER imageData[640] | P[O][1]
imageData[641] | P[1][1]
b 4




If “p_image” is less than 40

Value of “Binary_image” is set 0

3) Labeling

CORFEHEEICIERL LHFEEZ AU LY, EONESE, SFREROETLET, BREOTTALEAICANE LERTT -7/

FEIEICHE L fEfEE S ) L P RAOEG S D e e /i
cvCopy (Binary_image, FinallLahel_image, NULL);
cvZero(Center_Cal _inage);

SARYLE I
Flabeling 7
labe Inum=1;

for{y=0;¥<Finallabel _inage-rhaight ;y++){
for(x=0;x<Finallabel_image->width;x++){

p_hinari = Finallabel_inage->inageDataly * FinallLabel_image->width + x];
iflp_hinari == 255)1{
A o) SRR
F Aflabeling function
cvFloodFill( Finallabel _image, cvPoint (x,y), cvScalardll (1abelnun), cvScalardl1(0), cvScalard! (0}, &comp[labelnun], 4, NULL )3

ARG T I3RS
F Jfremove if are is less than G0
if{comp[labelnun].area <= 5031
) c\iFlnndFiII( Finallabel _image, cvPaint (x,¥), cvlcalard! | (0), cvScalardl (0}, cvicalardl (0}, &comp[0], 4, NULL )
else
AN LS LBHEEE FICR o e r EFER ETRATEG D EGIS-SLTERD
F Afdeal with error when label number more than 255 because label number can not show on inage
if(lahelnum == 255
printf {7l init¥n™);
exit(17;

##show on command pronpt
F Alprintf(“labelnun = %d, area = %I1f¥n”,labelnun, conpllabelnun].areal;
labelnum ++;

“cvFloodFill” function

This function fills in connected area.

First argument: image (“IplImage” structure)

Second argument: position for starting connection

Third argument: value for filling

Forth argument: condition to connect pixel (minimum allowance)

Fifth argument: condition to connect pixel (maximum allowance)

Sixth argument: “CvConnectedComp” structure (information of filled area such as size..)
Seventh argument: connectedness

Eighth argument: mask

Flow of process
1) “Binary_Image” is copied to “FinalLavel_image”
2) “labelnum” is initialized. (Value is 1)
3) To “for roop”
4) To find position of 255 value on “FinalLavel_image” from upper left
5) If value is 255
5)-1. labeling using “cvFloodFill” function



Position for starting connection: found position of 255
Value for filling: “labelnum”
5)-2. noise reduction
To remove area when size of this area is less than 50
5)-3. renewal of label value (“labelnum”)
To add 1 to “labelnum” when size of are is more than 50
This program can not process when “labelnum” is more than 255 because this

labeling process is conducted on 8 bit image.



4. Calculate gravity position of each labeled area
Gravity position is obtained by using “cvMoments” & “cvGetSpatialMoment”
functions

“cvMoments” function

This function calculates image moment within 3 orders and saves result at Second

argument.

First argument: image (“IplImage” structure)

Second argument: pointer for structure of image moments

Third argument: flag

“cvGetSpatialMoment” function
This function calculates spatial moment by image moment as below.
MX_al'der, y_order = SLIITIX, y([CX,y) - xx order . },:)/;order)

Where, I(x,y)is intensity of (x,y).

Flow of process

1) To create binary image (“Cenetr_Cal_image”) by using each label value

2) To obtain image moments (“CvMoments moments”) by using “cvMoments” function

3) To obtain 0 order moment (area size: m_00), 1 order (x) & 0 order (y) moment (m_10),
0 order (x) & 1 order (y) moment (m_01) by using “cvGetSpatialMoment” function

4) To calculate gravity position (Gravity[label value][x or y (x: 0, y: 1)])

5) To initialize “Center_Cal_image” by using “cvZero” function

Fimmm e =OUEHE i
f e Calculate position of gravity i
forintfi(fp, “Lable, ¥, ¥¥n™);
for{j=1;j<labelnum;j++){
fori{y=0;y<Finallabel _image->height ;y++){
for(x=0;x<Finallabel _inage->width;x++) {
p_hinari = Finallahel_inaze->imazebataly * Finallabel_inage->width + x1;
iflp_binari==j){
Center Cal _image->imageDataly * Finallabel _image->width + x] = (unsigned char) 255;

1
1

cvMonents (Center_Cal _image,&noments,0);
m_00 = cvGetSpatialWoment (&noments,0,0);
n_10 = cyGetSpatialMonent (&noments,1,0);
m_01 = cvGetSpatialWoment (&noments,0,17;
Gravity[J1[0] = Cint)im_10/m_007;
Gravity[J1011 = (int){n_01/0_00};

cvZera(Center_Cal _inage);

, forintf(fp, “%d, %d, ¥d¥n™, J, Gravity[J1[0], Gravity[i1[11);

forintfi(fp, "¥n");



7. Show label value & gravity position on binary image.

(Red number indicates label value, green point indicates gravity position)

Show label value

“cvInitFont” function

This function initializes structure for font to send “cvPutText” function
First argument: pointer of structure for font (CvFont font[0])

Second argument: identifier of font

Third argument: rate of width, fourth argument: rate of hight

“cvPutText” function

Write character string with designated color & font on image
First argument: image (“IplImage” structure)

Second argument: character string for writing on image
Third argument: position of upper left of first character
Fourth argument: pointer of structure of font

Fifth argument: color of character

Flow of process
1) To set font by using “cvInitFont” function
2) To initialize label value (“labelnumcounter”)
3) If pixel with label value is found
3-1. to change label value (“labelnumcounter”) to character string (“text”) by using
“sprintf” function
3-2. to write character string of “text” with “font[0]” & “color” at position of x, y on
“Result_image” by using “cvPutText” function
Color information is defined by “CvScalar’ structure.
CvScalar color = {Blue, Green, Red, 0}

4) To create binary image from labeled image



[ — S~ EOET %
f e show label number /!

A2 F DR
Jiset font
cvInitFont (&font [0], CYW_FONT_HERSHEY _COMPLEX_SMALL, 0.7,0.7);

labelnumcounter=1;
foriy=0;v<FinallLabel _inage->height ;y++){
for(x=0;x<FinalLabel _image->width;x++){

p_hinari = FinalLabel_image->imnageDataly * FinallLabel_image->width + x1;
iflp_hinari » 00
if {labelnuncounter==p_hinari){

sprintftext, “%d”, labelnumcounter);

M5 BOEE LS

/fwrite label number

cvPutText (Result_image, text, cvPoint (x,¥), &font[01, color);

labelnumcounter++;

1

/2 Efk

Jfhinarization

Result_image->imageDatal(y % FinallLabel_image->width + x)*3] = {unsigned char) 255;

Result_image->inageDatal(y * Finallabel_inage->width + x)*3 + 1] = {unsigned char) 255;
el R?SU\t_image—MmageData[(y # Finallabel_imaze->width + x1%3 + 2] = (unsizned char] 255;
else

Result _image->imageDatal(y % FinallLabel_inage->width + x)*3] = (unsigned char) 0;

Result_image->inageDatal(y # Finallabel_inage->width + x)*3 + 1] = (unsigned char) 0;

Result_image->imageDatal(y % Finallabel_image->width + xJ*3 + 2] = (unsigned char) 0;

Show gravity position

To show gravity position using 3 x 3 area with green color

----- ELUERT £
————— show position of gravity 74
for(j=13j<labelnum;j++) 1
For(y=-1;y<=1iy+4) {
forfx=-1;u4=1 04404

Result_image-»imageDatal ({Gravitw[J1[1]+¥) % FinallLahel _image->width + (Gravitw[J][0]+x))%3] =
Result _inaze->imazeDatal ((Gravity[J1[1]4y) * Finallabel_image->width + (Grawvitw[j]1[0]+x))#3 + 1]
Result_image->imageDatal ((Gravitw[J1[1]+¥) % FinallLahel _image->width + (Gravitw[J1[0]+x))43 + 2]

{unsigned char) 0;
= {unsizned char) 258;
= {unsigned char) 0;



6) Save result image and text files to folder (C:¥Shiigi)

To write result on text file
1. To write image name & label value (number of object) before gravity position
calculation

2. To write label value, x position of gravity and y position of gravity

fprintfifp, “Inage file name, number of sample¥n™);
fprintf(fp, “%s, %d¥n™,in_name,labelnumcounter-1J;

bmmmmm Calculate position of gravity---—————mmmmmmm oo Iy
ferintfifp, “Lahle, ¥, Y¥n");
for(i=t;i<labelnum;j++){
far(v=0;v<Finallabel_image->height jw++) ]
for (x=03x<FinalLabel _image->width;x++) |
p_hinari = FinallLabel _image->imageDataly % FinallLabhel _inage->width + x];
iflp_hinari==ji{
Center_Cal_inage->imageDataly * FinallLabel_image->width + x] = (unsigned char) 255;

]

cvMoment s (Center_Cal _image,&nonents,0);
m_00 = cyGet3patialMonent (dmoments,0,0);
m_10 = cwGetSpatialMoment (&moments,1,0);
n_01 = cyGet3patialMonent (dmoments,0,170;
Gravity [i]1[0] = Cint) {m_{0/m_00);
Gravity[JI01] = Cint) (m_D1/m_003;

cvZero(Center_Cal_image);

| forintf (fp, “8d, %d, Sd¥n™, j, Gravity[i][0], Gravitx[il1[11);

farintfifp, "¥n");

To save image & text file

Show image
“cvNamedWindow” function
This function create window

First argument: name of window, Second argument: size of window

“cvShowImage” function
This function show image on designed window

First argument: name of window, Second argument: image (“Iplimage” structure)

“cvWaitKey” function
This function stop program temporary

First argument: delay time (msec) If this value is 0, program wait by input key



“cvDestroyWindow” function
This function destroy window

First argument: window name

Save image
“cvSavelmage” function
This function save image
First argument: name of file

Second argument: image (“Iplimage” structure)

Release image
“cvReleaselmage” function
This function release memory of image

First argument: image(“Iplimage” structure)

Afwindow DPERK

ffcreate windaw

cwNaned¥ indow( “Orig”, CW_WINDOW_AUTOSIZE );
cvNanedW indow( "Result™, GV_WINDOW_AUTOSIZE );

ABIRDFET

fishow inaze

cvShawlmage! "Orig”, Orig_inagze );
cyShowImage! "Result™, Result_imagze );

Sfwait input key
cullaitkey (0);

A BHRD FRTE

f/save inaze

strepy (out _name, "Ci¥¥Shi i gi¥¥Result™);
streat (out _name, num);

streat (out _name, nameZ);
cyiavelmage (out _name, Result_image J;

AfwindowD EEFE

ffdestroy window
cvlestroyWindow “Orig” );
cvDestrayWindow ( "Result™ );

A AT - DR
firelease memary
cvReleaselmaze( &0riz_image
cvReleaselnage( 4R_inagze J;
cvReleaselnaze( &G_inage )
cvReleagelnage( 8B_inage );
cvReIeaseImageE &Binary_inage );
{
{

cvReleaselmage( & inallabel _image ):
cvReleaselmaze( &Center_Cal_image ):

cvReleaselmage( &Result_inaze );



