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ABSTRACT

Air hockey robots are machine vision systems that allow users to play hockey balls through the
camera. The position detection of the hockey ball is realized by using the color information of the ball
using OpenCV library. It senses the position of the hockey ball, predicts its trajectory, and sends the
result to the ARM Cortex-M board. The ARM Cortex-M board controls a 2- Axis Cartesian Coordinate
Robot to run an air hockey game. Depending on the strategy of the air hockey robot, it can operate in
defensive, offensive, defensive and offensive mode. In this paper, we describe a vision system
development and trajectory prediction system and propose a new method to control a biaxial orthogonal
robot in an air hockey game.

=

Air Hokey, OpenCV, biaxial orthogonal robot, machine vision, Trajectory prediction

.M B2 AdA 25 AL of ZQst Al vd 7]sa

2% A@ 2% Ao} 7149 &50] Exo|ch o]

230 g&wols oIttt AT MRS @ g 8] oo si7] AYg MUt o

g A 2REEH 5359 A}%ﬂ% Ul 22X, o] )= 7|EMoz £ ©o] Zgojojy} WQs

AL RRE TUT woke] 2Rol NLEL Y ot ojo] 5] 2R EANE Zejolg & 4 9

Aspa glet. AU Sx0= sto] oy ALgst: 25 Au
& =wollA ARgshE 2Re 7189 299 AF 239 Rojsl: a8AQl WHS AAg

ol Apgste AUX AR 18] Alte chA|a
4 9e =2g Asteted %A 9rk AYe . AlAR 2
Z71e Q7o 5AS diRlstel ATt Wagis

* corresponding author

436



ot

t= g2 &4ts| 20194

- HA A &' A Slo]
ol Ao} AJARlo|A By
s LHE% o171 %ﬂ AR olEstd 2% Auw 2
%o] s17] Ae 01% 121t}. ARM Cortex-ME. & 2
7;1]01 A]}\alo }\Eﬂ 35101]
S dastol o= sme sb] AP
olEstES k. B xAHI9 S Ao 7]&e
2y gAE 7] A7t ALLALS] o] %
Az YRR olEste Zolth. 2yo] Lxe &
E“EE1 7Y, 24 9o, =22 ¥ 3D A EFC
2 2490 1257 A2E oS50l shsety A
RIRElS  LEAI77] 93 A4988 Eefoluiel
STM32F429(ARM cortex-M4) HE=E o]&3tc}. of
ol s7] 2¥og 2% Xu 2R AMGII) oo
sble sb7] 29 B 9al Holg i &
e 79 Bl 27t U4 & == 2YEo]
it}

ZEE 1-20 £2 mappin
AH B0 “UEE{ nY

D of &%
Rt 719/ PWM 3

T2 1. oo BtF| AlAE A

. AL 2=

4 2212 9lsl OpenCV 2ol Balal g Algst
MS Visual Studio 2015870 OpenCV 3.1
ARSI 517130 A AN sl 2o
1908 ASE. OpenCVE olgstol Lo
l, RGBE Y 3 HSVWIRH g3 ARggitt. A

= Jgolol 9 Ug 9t EAE 07
=1 = 5}o]

R o

g
i)

of‘i
(o]
-0l O
2 d
.U
N

l 0]”—1 =AE

p
Hol
e
o
\

Hoy % wAe 8ot aole
2% Am 2R =E  Aojg 8
STM32F429(ARM Cortex-M4) MCUZ AR&3}9iC}.
H4 QA A|ARIO|A STM32F429E =2 Al2]d
Ae Bl s1se] A8 5T RS S
5P STM32F4298. T 2% Ay 2%9] ARIWE

2 e

o
8
=0
N
E
o &
©
é‘é
I'
O
N
©
Qo m
:
N

0 ofd Ok ox ¢¥ 1% njo 38

fu jo R
R

2o o

ofn

£ Aojgitt. AMBEE & 4719 PWMAER A
of510] of7|o] AL8%l RE| Eafolult A4988 ©
elolujolct, ARIBEE Pulsen}yo] A5 Ox|e}
S Axlol L& A gAlolee, YRSl e

7
o
25 Duty RatioS

)

50%= FAIC

= gz =24

230 %
4 A
wol7] g3} a7 Eloj2Ael @
e Moz 3pmAE R AArstArt.

V. 78 23t

JAS dul USBZHH 2} 640x480 VGATE FAF
30fpsE AL8519ICh OpenCV 2ol B2i2|g A1l
of RGBYAOIH HSVHYOZ WaFE oof o
7] Eloj2e] FR Aol AM siEolq 7] B
of Mol e Me FEst: A WElg 73

staict.

ad

AYEE S St
o] = AIAE 93
Ale FAA S8

FAEE BAISE 94
STM32F4298. =of A&
o] ZtRE HIFO=R 2%

2 of
S
-~
ol O
- =
P

J)*lr
4 R

STM32F429H & = ]
23o0] ox|2 A|ojslct 317] E|o]Z oA o};]L
o] Aleh: AES st 140]1 X3 yE

2 U & 20x002 D25k 5 STM32F420H
E= *]ﬂ%ﬂ EAl 115200bps2] #55 Aastact

437



FEY EEMSHS| 20194

3|
o

J% 4. 3D ZRIEHZ HMES 57| Mt 57| S

% 4% 3D ZRAH=R A A& str] Ajet
sl7]29] I&o|c} 7] 29 37|= 50x3mmo|H
ool 5}7] Hlo]E59 27|91 82x43x17cmE Lo}
of AI&TsHItt.

v.d 2

B ERoAE 222 o]gsle BEoz B
of & 2 9t oflo] a7 AY Y AAstACL.
Aut AT PCOA GA Q4 A AElS PHSL
2% Ay 28 Foj= STM32F429EE7} orohshod

L 5o} A& AolS 98l sh] B9 xS ©
of 2% Mu 2o WYL ANIC.
<ol A7 ujE AAHY 23 Alof AAd
sl Asdloz adss) 9jE rcal
STM32F42982. = ThAl USB7}H|a}2 AFarsh af =
Smtornzel) £ Alme A 7ed 4 9%
7102 oat=Elth E£3F 2& Ay 25 Ao]9]
A Agee Aolg zad %i}% 53 %
2 59

> ol

m@ﬁﬂ

= gz =24

References

[17 J. S. Lee, "Optimal Design of the Second Arm
of a SCARA Robot Based on Performance
Evaluation," Journal of the Korean Society of
Mechanical Technology, vol.11(2), no.2, pp.1-8,
June 2009.

[2] Akihiro Teramachi, "Introduction to Linear
Systems," THK Linear Systems Editorial Group,
pp-108-114, 2001.

[3] Wikipedia Cartesian coordinate robot
Available
https://en.wikipedia.org/wiki/Cartesian_coordinate ro
bot

[4] STM32F PWM tutorial [Internet] . Available :
https://stm32f4-discovery.net/2014/05/stm32{4-stm32
f429-discovery-pwm-tutorial/

[Internet].

438





