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Abstract

This thesis offers tools to help you practice pool billiards. with inspiration It comes from
watching pool and billiards tournaments with lots of prize money. It is also an entertainment
medium for the audience. The organizer therefore needs to develop tools that help increase the
efficiency of training for those who want to practice pool billiards. By using image processing to
help create an environment suitable for practicing pool-billiards for users, To increase the efficiency
of training and be able to view statistics about the user. This pool-billiards assisting tool includes a
practice mode with exercises for practicing pool-billiards, with difficulty divided into levels so that
users can gradually develop their abilities according to their level. And a game mode that can
choose to play as 1 player or 2 players, with each mode creating a projected trajectory of the pool
ball so that users can see concrete images of each shot and be able to familiarize themselves with

betting in different situations more effectively.

The implementation of the Pool-Billiards Assistant, The system works as designed, and
based on the user feedback gathered, most of them are satisfied with the system and are of the

opinion that the system can actually increase the efficiency of playing pool or billiards.
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212 MSTUUAZINNUAYN (Collision and Momentum) [2]
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2.1.3 OpenCV [3]
I ] 4 { g { a o
Wulavs3 Temiugesamiunfionlunisiiuildarulud 1y image Processing
I ) @ 1 v {
Tagmwiziilu lavsisdmsunmsdszurann aaulvajjadhudhmneliinsuaawa
a 14 4 a @
A10ABNNUADSLUVIT oA 1N (Real-Time Computer Vision) 18 OpenCV 1aufigniiau
TaguTHN Intel uanronas ldsunmsaiuayuTaou5in Willow Garage 1az Itseez 9
Y
OpenCV 9niliguyUNIAIY C++ 11aziin133095DN 1818199 15U Python , Java , MATLAB
I 4 3’; o ] 1
Hudu m3lFanudiesduved OpenCV HHINAIDEUTY AITIUADNN NMITHANAIN A3
A aa I 9 o g 9 g
MuAUNNYBINIMIAzIA To Juau uazaunsothulszgnaanesenldilsy Tominieg
[ o Y . . o 1 1 Y
WU 52UV 1unin (Facial recognition system) miﬁ]mmmwmmmawfl% (Gesture
4 { g o o o H
Recognition) M3vszinmszez luvmzimasuniudu Taedaninlai openCv umiumn
[ o @ 1 I [ ] [ ] [ 1
Ysuldnumsasntuanpiluvansu asradudimnisvesgnnauoa a3 DA LM
Y ° a | v
yo3 1A7 Mmamuumsaunavesgn udu
1) MINABENINAE OpenCYV (Basic Drawing with OpenCV)
A Lo & v Y ax ¢ o ¥ Yo o =
1199910 1A5 91U T UADINAEMUIDAIAN IV VBIGN YA AIUUNNHIANID

o = Y N AqQ Yo o 1 Ay v o
Vl'lﬂ'liﬁﬂﬂ'lllagﬂﬂa@\fl% Function ‘V]i%ﬁ’]ﬂiﬂﬂ’li'ﬂﬂﬂ'w\l@’l\‘]c]‘Vlllﬂﬁ]’lﬂﬂ'liﬂ']ujm

' 9 v A A 3 9
811 OpenCV IFUMITHTNITUATI 1AW Tirnasuiluau

Ad' o Y ad k4
31]‘" 3 HANNITABINTNAAUINVYBIGNNA A OpenCV



a d d
2) mswasnsHamesINIFUY (Gaussian Blur) [4]
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cv2.GaussianBlur(image, kernal, sigmaX, sigmaY, borderType)
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gﬂﬁ 5 ua@AINIIHANT Gaussian Blur A2¢ OpenCV

3) MINTIVVVOLAEUANH (Canny Edge Detection) [5]
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5) msuaamnl¥lddaaIu (Wrap perspective)
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2.1.5 13%10a7 (HSV)
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2.2 NUIWNINEIVD (Related Works)
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players [9]
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2.2.2 14398 2 : Pool Balls Identification and Calibration for a Pool Robot [10]
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Straight Shot
Object Ball

Now, use cue ball to hit
the object ball and sink
it into the pocket.

Cue Ball
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--------- White Ball
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Try to control cue ball inside

this area after the collision.
Cue Ball Control

" Follow "

Object Ball
After the cue ball hit the .
A
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object ball, the cue ball
will go forward

Now, Try your shot.

&

Cue Ball
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Pocket the 1** ball then keep cue

Object Ball #2 ball stay inside the area that

Object Ball #1
make it easier for getting the 2
ball.

Tip : Use the draw shot to make
the cue ball run backward into

.3 Object Ball #4

the area.

U 1
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Masse Shot

But if you can curve the ball.

You can evade the cbstacle ball. Obstacle .

Cue Ball
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Side Spin

Aim at the left side
But when you applied the

side spin into the cue ball.

__-_____-_____-__’

The cue ball will go in same
direction of the spin you add

Cue|Ball

into it.

Let start with ‘Left Spin”
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Result
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1) %#1 Welcome nam‘saf!mm

Welcome

Pool-Billiard Assistant

gﬂ‘ﬁ 72 ‘mgh Welcome

2) HIaeNIHNA

Game Play

311 73 niudenlviua
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3) HIAINIZAUANNNN-NEVB AL TN

Training mode 2/

517 74 vivhiaenszay

4) vvnaenaulumseln

Mode : Easy

EN{ENEY

o

317 75 vithdeesairndon
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5) Wivhauaag Nivgavilnde

Y

Straight Shot

Let’s start with simple

straight shot.

Ui 7

Straight Shot

Now, use cue ball to hit
the object ball and sink
it into the pocket.

Straight Shot

Q/ 1

6 MDY

]

Object Ball

A
'
'

®

1uuvilniiai 11 Stage 11 1

Object Ball

A
'
'
'

@

Cue Ball

311 77 dreenasuuilnfiai 11u Stage 9 2

Try to aim at the middle
of the cue ball straight

to the object ball

s 7

U |

8 M9y

Object Ball

A

o

Cue Ball

1upvindiaf 11y Stage 1 3

68



5.2) MuA 2 Ghost Ball 14 Mode : Easy

Object Ball

. Ghost Ball

Ghost ball is the imaginary

position of cue ball when

touching object ball
contact point.

Cue Ball

311 79 dreensuuuilniai 2 1y Stage 9 1

Object Ball

Ghost Ball
Ghost Ball
This is the ghost ball to

sink this object ball into
the pocket.

Try to aim cue ball center

at ghost ball center.

Cue Ball

317 80 dreenauvElntiag 2 Ty Stage 9 2

Object Ball

Ghost Ball
Ghost Ball
Now, use cue ball to hit

the object ball and sink it
into the pocket.

Cue Ball

317 81 dreeasvuilnfiai 2 1u Stage 9 3
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Object Ball

Ghost Ball
Ghost Ball

Wanna try another angle?

-------- White Ball

o '. Aim white ball at ghost
ball and let sink object

ball into the pocket.

317 82 dheenanuublnyian 2 1 Stage 9 4

5.3) Mun 3 Combination Shot T Mode : Medium

Object Ball

Combination Shot

Object Ball In some situation you
. have to hit cue ball at an
object ball in order to hit
and pocket another object
ball.

Cue Ball

% 1

3171 83 dhaeenansuublnyian 3 1u Stage 1 1

Object Ball

% Ghost Ball

Object Ball First, you have to find

. aiming point for the 2nd
object ball.

Combination Shot

This is the ghost ball to
pocket the 2nd object ball.

311 84 feenanuvblndian 3 u Stage 1 2
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Object Ball

\a Ghost Ball

Combination Shot

Object Ball Second, you have to find

aiming point for the Ist
Ghost Ball object ball to hit the ghost

ball of the 2nd object ball.

This is the ghost ball for

. the 1st object ball.

Cue Ball

317 85 fheenanuublnyian 3 1 Stage 9 3

Object Ball

% Ghost Ball

Object Ball Now, Aim the cue ball at

ghost ball of the 1st object
Ghost Ball ball and make the shot.

Combination Shot

Cue Ball

U U

3171 86 evenanuublnyian 3 1u Stage 1 4

5.4) AU 4 Diamond System 14 Mode : Medium

Diamond System

The diamond system is a
method used to improves
accuracy in game of pool
billiards by using
diamonds on the rail.

You can number these
diamonds to make them

easy to remember and

calculate.

311 87 Aeenanuublndian 4 lu Stage 9 1
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Diamond System

Let start with short rail.

The corner pocket will

start with one then
continue up and give
diamond a humber.

The numbers will be from
one to five.

317 88 dreenanuvElniai 4 1u Stage 1 2

311 89 dreenanuuElnfiai 4 1u Stage 1 3

Diamond System

For the long rail.

The corner pocket will
start with one then

continue up and give

diamond a number.

The numbers will be from
one to nine.

311 90 eenanuvblndian 4 lu Stage 1 4
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Diamond System

Let try simple uses of

diamond system.

In this situation, you have
cue ball on (2) and object

° ball on (5).

Object Ball Sum it. Then divide it by 2,
the half of it will be (3.5)

U

317 94 dreensuvEln¥iai 4 Ty Stage 1 8

Diamond System

Now, Aim the cue ball at
(3.5) and make the shot.

Tip : Aim through the
cushion to (35) on the
table’s rail. Don't aim
n ’ direct to (35) at the
Cue:Ball Object Ball

cushion.

% |

317 95 eheenanuublntian 4 lu Stage 119

5.5) AN 5 Ball Control 11 Mode : Medium

Cue Ball Control

Pool-billiards is not just Object Ball
about hitting the current .

target.

Because you have to
plan where is the best
spot for hitting the next
target too.

Cue Ball

117

311 96 freenauvElnyiad 51u Stage 1 1
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A little above the center
Cue Ball Control

First technique for cue

i

1

|
Object Ball v
ball control. .

“ Follow "

Aim a little above the
center of the cue ball.

Cue Ball

311 97 dreenanvudlndiai 51 Stage 1 2

'
et Try to control cue ball inside

this area after the collision.
Cue Ball Control

" Follow *
Object Ball

After the cue ball hit the .
object ball, the cue ball ry
will go forward }

i

1

i

1

1

1

1

i

Now, Try your shot.

®

Cue Ball

311 98 dreenanuuilnfiai 51 Stage 11 3

A little under the center
Cue Ball Control

Second technique for Object Ball

cue ball control. .

“Stun ”

Aim a little under the

center of the cue ball.

Cue Ball

U 1

311 99 feenanuvblndian 5 lu Stage 1 4



Try to control cue ball inside

this area after the collision.
Cue Ball Control

¥ Stun "

After the cue ball hit the
object ball, the cue ball
will stop.

Now, Try your shot.

Cue Ball

31 100 Fresamnitlntiad 5 u Stage iis

Under the center
Cue Ball Control

1

1

'

i i |
Third technique for cue Object Ball v

ball control. .

“ Draw "

Aim under the center
of the cue ball.

Cue Ball

siii 101 reshanmiiiniiai 5 Stage fie

Cue Ball Control

“ Draw “

Object Ball
After the cue ball hit the

object ball, the cue ball
will go backward.

Now, Try your shot.

Try to control cue ball inside
this area after the collision.

317 102 rehannitlntiad 5 u Stage 7



5.6) AU 6 Stage Basic Positioning 1u]%3a Medium

Basic Positioning Play

Positioning play is planning

where your cue ball will end
up after executing shot.

This will make it easier to
execute the next ball you
have to do.

517 103 Frethannitintia 6 u Stage o

Object Ball #3
Basic Positioning Play

In this situation, you have to

Object Ball #1 pocket these four balls in

LY ObjectBall #4

Object Ball #1

'Y Object Ball #4

Object Ball #2 the following order.

o Now, try to use positioning
play and make it easy to
Cue Ball pocket these balls.

317 104 Fretannitlnria 6 Stage iz

Object Ball #3

Basic Positioning Play

B e ® Pocket the 1*t ball then keep cue
jectBa ball stay inside the area that
make it easier for getting the 2™

ball.

Tip : Use the draw shot to make
the cue ball run backward into

the area.

v
v A

317 105 fheenanuuilniai 6 lu Stage i3
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Basic Positioning Play

Pocket the 2™ ball then keep cue ball stay
inside the area that make it easier for
getting the 3" ball.

Tip : Use the stun shot to make the cue

ball stop inside the area.
4/6

4 Neljitad:ElEZ]

Y

LY Object Ball #4

517 106 Meenaunvilnsiail 6 1u Stage 71 4

Object Ball #3

Basic Positioning Play

Pocket the 3 ball then keep
cue ball stay inside the area
that make it easier for getting
the 4*" ball.

Tip : Use the follow shot to make
the cue ball run forward into the

area.

511 107 Aeenanvublnfiai 6 Ty Stage 15

LY Object Ball #4

Basic Positioning Play

Pocket the 4t" ball.
Sooooo Easy, Right?

78
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5.7 dmﬁ 7 Masse “lui‘nm Hard

Masse Shot

For a masse you're going to

raise your cue more than 45

degrees and hit the cue ball
from the top.
Cue Ball

317 109 feenasuudlnrian 7 1u Stage 1 1

Masse Shot

Hit the top of the cue ball at Pocecs B DTl RS Tlocy

9 o'clock to make a masse to ; ;

!
v
the left and 3 o'clock for a
masse to the right and 6
o‘clock to go straight back.

311 110 Areenanuuilndiai 71 Stage 1 2

Object Ball

In this situation, Cue ball

can't hit the object ball by
normal straight shot. Obstacle
Ghost Ball

4/6

]
i
H
i
Masse Shot
o
i
1
1

X

Cue Ball

v v
v A

111 Aeenauuurniiah 7 1u Stage

=h.

1

Sat



Object Ball

Masse Shot

But if you can curve the ball.

You can evade the obstacle ball.

Cue Ball

Object Ball
Top view of
Aim around the cue ball
Masse Shot this to evade ;

Now, Try to use masse shot DG L2l
to pocket the object ball into
the middle pocket and don't Obstacle .
let the cue ball touch the

obstacle.

Cue Ball
Cue Ball

317 113 dreenasvuilnfiai 7 v Stage 015

5.8 MU 8 Side Spin 111%iuA Hard

Side Spin

Earlier, we had mentioned
basic cue ball control.

‘Follow’, ‘Stun’, ‘Draw’

But these three are just the

shot in vertical axis of the

cue ball.

i 114 dreshaumniflniiaii 8 T Stage it
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Side Spin

Now, we gonna talk about
the shot in the horizontal

axis that called “Side Spin”

Let start with some examples

of the effect from side spin.

5UM 115 meenaunvilnsiai 8 Tu Stage 71 2

Y

Side Spin

When you hit the cue ball to
the cushion, it basically
comes with the same angle
in and same angle out.

Cue Ball
But when you applied side
spin things work differently.

3/6
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Side Spin
Aim at center
i If you shot the cue ball along
\ 4 the line by hitting at the
center of the cue ball.

]
Cue:Ball The cue ball going to come

back along the line.
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Side Spin

Aim at the left side
But when you applied the

side spin into the cue ball.

1
1
v

‘ The cue ball will go in same
Cue!Ball direction of the spin you add
! into it.
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Let start with ‘Left Spin’
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Side Spin

Aim at the right side
Now, go with ‘Right Spin’

i
v After the cue ball contact with

‘ cushion, the spin that you add
will change reflection angle of
CuejBall
the cue ball.
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6) HiN¥NA 8-Pool 1301%NA Gameplay

8-Ball Pool

Single=Player Multiplayer
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7) niuaengluuUNMsiay ¥eq Single-Player

Single=Player

Freedom Time Trial

517 121 wiuaen)viuany Single player

8) 1N UAAINA Score VBINSIAMIUY Time Trial

= High Score &

Your Score
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9) 111 Result M3pndon

Result

Player 1 Player 2

517 123 LAY Result NSHNTRN





