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ABSTRACT

Snooker point analysis program applied various image processing techniques and some artificial
intelligence theories to analyze and determine score points and simple fouls. It is possible to detect
movement and motion from top view that is obtained from video camera. The movement information
is used to perceive ordinary snooker games events, analyze point, detect simple fouls and update
scores for both players or teams. Tracking of score point is performed for each turn until the end of
the game. The program aims to aid snooker players at beginner level all targeted at developing their
skills and improving techniques with practice routines. The program will act like a trainer who gives
suggestion during their games and also checking fundamental rules and points. Moreover, program
can collect statistics of other useful information such as maximum break, number of lost and won

games, etc. These type of statistic information can help players to further improve their skili.
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suUmmiuansaiiow 18aw two-dimention function, fix,y) 1avh x uaz y iugalaq uu
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e

= o @
LUNSAS (Matrix) 91311

£(0,0) f(01) o f{O,N—1)
fepo| FAO FAD . raN-D)
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Saturation A1UISDAIUIN LARITL

max( red, green, blue) — nunl red, green, blue) (2.4)

Saturation =
max( red , green, blue)
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value = max(red, green, blue) (2.5)
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O fs A1Y9IN1IH ALY Gaussian distribution
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Image 1: The original Image 2: The blurred
image with 0= 2

311 2.16 MWNOUUAENAINITA Gaussian blur

) 9
MHLEad 019 lasun)aanaanis 14 function Gaussian blur NINDUR

HAZHAIN

A A
2.6 1309 8lumslszurananIn OpenCV

[

OpenCV L Open Source Computer Vision Library Hu meucﬁa{a"lamﬁﬁwwu NEY

s =4 ar =] A 3 ¥ . . A 3
3anowma il wmuierndng Aoielelua1uA v real time computer vision iNo 19 1un13

1

=4

b 2 o’/’ o o ° o o
W 1Aen 11 C++net %4 OpenCV Hulszaoul@reWaddunmsdian unzdaneiny
sudulumsdszurananiniia 1l Taouis lausts eondludmdesaieg amudnuazauim

AT

3199 2.1 waan I IuaINEouA 199 Y99 OpenCV

Chapter Contents
Image functions Creation, allocation, destruction of images. Fast pixel access macros.
Data Structures Static types and dynamic storage.

Contour Processing  Finding, displaying, manipulation, and simplification of image contours.

Geometry Line and ellipse fitting. Convex hull. Contour analysis.

Features 1st & 2nd Image Derivatives. Lines: Canny, Hough. Corners: Finding,
tracking.

Image Statistics In region of interest: Count, Mean, STD, Min, Max, Norm, Moments,

Hu Moments.

Image Pyramids Power of 2. Color/texture segmentation.
Morphology Erode, dilate, open, close. Gradient, top-hat, black-hat.
Background Accumulate images and squared images. Running averages.

Differencing



M319 2.1 (#9)
Distance Transform
Thresholding

Flood Fill

Camera Calibration

View Morphing

Motion Templates

CAMSHIFT
Active Contours
Optical Flow
Estimators
POSIT
Histogram
(recognition)

Gesture Recognition
Matrix

Eigen Objects
embedded HMMs
Drawing Primatives

System Functions

Utility

20

Distance Transform

Binary, inverse binary, truncated, to zero, to zero inverse.

4 and 8 connected

Intrinsic and extrinsic, Rodrigues, un-distortion, Finding checkerboard
calibration pattern

8 point algorithm, Epipolar alignment of images

" Qverlaying silhouettes: motion history image, gradient and weighted

global motion.

Mean shift algorithm and variant

Snakes

HS, L-K, BM and L-K in pyramid.

Kalman and Condensation.

6DOF model based estimate from 1 2D view.
Manipulation, comparison, backprojection. Earth Mover's Distance
(EMD).

Stereo based: Finding hand, hand mask. Image homography, bounding
box.

Matrix Math: SVD, inverse, cross-product, Mahalanobis, eigen values
and vectors. Perspective projection.

Calc Cov Matrix, Calc Eigen objects, decomp. coeffs. Decomposition
and projection.

Create, destroy, observation vectors, DCT, Viterbi Segmentation,
training and test.

Line, rectangle, circle, ellipse, polygon. Text on images.

Load optimized code. Get processor info.

Abs difference. Template matching. Pixel order<->Plane order. Convert
Scale. Sampling lines. Bi-linear interpolation. ArcTan, sqrt, inv-sqrt,
Set image. K-

reciprocal. CartToPolar, Exp, Log. Random numbs.

Means.
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2.6.1 Y0Rv99M3 1% OpenCV lumswarn Talsunsu

¢ a o o ¥ = [ y w 4

- Hanvumsinuldnarlunisdszuad ifeifeufumieslevmuiduq
A ¥ = o - o o
WioannlFauuu C++net Jamunziumsdszuananmaiou vuuuiuf
I's i g 2 1y w = ]

- Huyerauai Tomuasia 39 lidesesnuuuazimuieaws iz 1 Tugadian

o o o =] o oa 4
denld M lvenunsawaunTysunsu 185 waz sz ansmmunniu
= -4 ° a = 9 kY = o o 1
- sy nunane Aresldlulisunsyrimsiedazuuuaynines wu ms
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Aanandaadanent msauiiumsdawes W 1as uazainseeaen Wy

2,62 N5H208719 Function N 1FIunswannTsunsy
ar o 2
2.62.1 M3vamM3 IdanInila

MsommneIn g

Ipllmage* img;

img=cvl.oadlmage(fileName);

if('img){
printf("Could not load image file: %s\n" fileName) ;

MIPounIwaL v

If (!cvSavelmage(outFileName,img)) {

printf("Could not save: %s\n", outFileName);

2.6.2.2 MISIANITHUIVANND
o A 4
msivuaiunveszilnm

Iplimage* cvCreateImage(CvSize size, int depth, int channels);

size : cvSize(width,height);

depth: A1UE1IUDY pixel 1UHUwa: IPL_DEPTH 8U, IPL DEPTH 8S,
IPL DEPTH 16U, IPL DEPTH 168, IPL DEPTH 328, IPL DEPTH 32F,

IPL_DEPTH_64F
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channels: A1YY1IVDIANZYDIA . Can be 1, 2, 3 or 4. The channels are

interleaved. The usual data layout of a color image is b0 g0 rO bl gl rl ...
miauzll

Ipllmage* img=cvCreatelmage(cvSize(640,480),IPL_DEPTH 8U,1);

cvReleaseImage(&img);
N13 Clone ‘;J‘I_I

Ipllmage* imgl=cvCreateImage(cvSize(640,480),IPL_DEPTH_8U,1);
Ipllmage* img2;

img2=cvClonelmage(img1l);

2623 N5SIONSHUNINIA 1D

! o LA c ¥
ﬂ'limﬂﬂ"lﬂﬂ.aw ﬂ%gurlﬁyuflﬂ'jsn']awa

cvReleaseCapture( CvCapture** capture );

= g o o o aa
MIBNENNT5189 memory F1MTUseTVIWdYsznnIA 1o

Ipllmage* cvRetrieveFrame( CvCapture* capture );

=1
st
=g

b1 . =] = o 3 .
14 return pointer °1Nmmsnm:msmmwaoﬂm"lﬂ DY pointer

#110130 release 1A 1A user
Ipllmage* cvQueryFrame( CvCapture* capture );

= ol < . = 9
AsaanIneIn Wl Teeenuuas reum n1WiW pointer Nz 1diunis

¥
aanmanlFauae 114 uag pointer 113/a13150 release 18 Tav user
1 1 e ) ot oy
MsoumAMaUARI9 YD IHAIA 1o

cvGetCaptureProperty

double cvGetCaptureProperty( CvCapture* capture, int property id );
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2} a0 1 Qe 1 [ 1
IsdmsuewmguanianienveslWain lowu

CV_CAP PROP POS MSEC “nmludumlanmigeanslu
W18 millisecond

CV_CAP_PROP_POS_FRAMES _ index R umsmammiS uaaa o
CV_CAP_PROP POS AVI RATIO  — 1 relative position 493 A VI file (0

' i d
— SUAUATH, 1 — FUTANIN)

CV CAP PROP FRAME WIDTH - anundnvesnnluiale
CV_CAP_PROP_FRAME_HEIGHT - ANugvasmuiuiale
CV_CAP PROP FPS — frame rate

CV_CAP PROP FOURCC —codedIUUIA 4 AIOAYT VDI

codec. CV_CAP PROP FRAME_COUNT - 1 uaeamlsulu avi g

o’: J w1 oAl
msaemnuantaangves IWaiale
cvSetCaptureProperty.

3 o ar r.:’ 1 Y ot A ]
lddmivasmnaaudaneguoeIWada Towu

CV_CAP_PROP_POS_MSEC _nmwluduntanariideantsly
¥178 millisecond

CV_CAP_PROP_POS_FRAMES _ index A UMSMIMNE A 0
CV_CAP PROP POS_AVI RATIO  — 1 relative position 494 AVI file (0

' v
— GUAUMW, 1 - FUFANIN)

CV _CAP PROP FRAME_WIDTH  -anunhsveamnluiale
CV CAP_PROP FRAME_HEIGHT  —a2mgaveamwiuiale
CV_CAP PROP FPS — frame rate

CV _CAP PROP FRAME COUNT - $1uauvoansuly avi
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