ABE - FAQA - oA

Study on the Real-Time Moving Object Tracking using Fuzzy Controller
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ABSTRACT

This paper presents the moving object tracking method using vision system. In order to track object in real time, the image of moving
object have to be located the origin of the image coordinate axes. Accordingly, Fuzzy Control System is investigated for tracking the moving
object, which control the camera module with Pan/Tilt mechanism. Hereafter, so the this system is applied to mobile robot, we design and
implement image processing board for vision system. Also fuzzy controller is implemented to the StrongArm board. Finally, the proposed
fuzzy controller is useful for the real-time moving object tracking system by experiment.
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Fig. 3 Pan/Tilt camera module
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Fig. 4 Image processing for target object recognition
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Table. 1 The fuzzy inference rule

V(NB|{NM|NS}ZO | PS |PM | PB
NB NB | NM

NM NM

NS NS | ZO PM
ZO |[NB|NM|NS | ZO| PS |[PM| PB
PS || NM Z0 | P5

PM PM

PB PM | PB

I 5 - X T _ T :
T 3 T T T % (73 S ES

Output MemberShip Functton Fouse [HZ]

a3 8 UEY duy &5
Fig. 8 The input/output membership function

S A HA FAolx 1Y 8 Y& ¥
et ok & 19719 #A Ao g 34
1} © 2 = Mamdani ] Max-Ming 48 AH§-
91, ZHAZ(Crsp) 3 EA RS 271 A vis A
FRo e FA FAYE o] &3tk 4 Fui4d 5
9 A FARAEA XEH Y59 28 H99) g
A 2A Y8 A% (scaling factor)7} 2tz 2§51, 4
A4 39 24 Hee 22 PayTilt "‘ﬂ”EH
H o] Yo w2 25} Ho) Fo+ Fo2 &
AP o] AA 2 Ao A&dch

Xl1e 8
W4 g4
Hm, %2 %



23 340

Ry

97 Ao)7] o] &4 AT o] 5 @

fac)

V. a8 9 2
R LR RS E EDE R TR R EE
44 A2 ¥ taEAe) FUH L shoksfel PanTilk 7}
Wt B go| Mt eg Agaiart
9 o) BEA} Feletel F44 99 Roluy,
A7) Aol 7% Fol 28 Ao} B& Aotk o] gL
StomgAm< 314 80CI96KCZ A1 o] AL

Pmmh*giaé%aﬂmsw+E§Sm@mmﬂﬁ
3 2E PCoj TCPIPE %3 94 2 o€ & HE3shd]
Ztzbel Y AAE QY & Y= F stHh

. The distance of X axis
- The distance of Y axis

(a) The distance from the origin of the coordinate
i axes

b) &8 Z=2
(b)Trajectory following

J8 9 U 2 £ Eo
Fig. 9 The result of target object tracking

o % t’% E Ao} Fhvl et Aol o] A} g Im2 1
olF A EAe] 27 HEE TAHAA B
et} dFstAn-

AR A o) A BT TS A AT Fy
ted 53 23 52 T40,02.2 0] F 5
3t A3t grolth. 29 9(3)1_ 3% AH e

o 2

i

O
rr

s

e
rlrﬂ‘luhf;r&ri

Wi oo

m[o Jn

N
-

FHACRNH =AY A vehd 2goR
2 500~700ms Afolofl Ao FAHOZ o] 5H AL AR

4
[

%5 AT EQ 2P 00)E Aolkel 21 A2eA
297 glo] ABaA FHH L2 PEAT o 5o
A2 8 & 5 At

238 108 28 9 A Y Ao hAEA 9] 23 A)T
Z (b)) FHulgle] o8 FSg dafolu},

(@) (b)

2% 10, Pantitel EAF M@)E(b) g4
Fig. 10 (@) and (b) Before and after a Pan/tilt

movement
V.48 B

2 =B AE B A 29 S o §5tel B A o A
3} QS Thebe F 32 Ao)71 % ol §tel o3
3ol FHH ANAES ANROR EXNS 37
@5 9 Y

AQE 29 BPoR Lo

l‘

o

Fof 2}-g o] 2R

A g3t7] g Wy o2 PC 7[xko] ofd YHTi = 7[nt
o2 AAESE 7387 98] SrongArm HEE AL&3}
R, B FAA B REE A A5t v H A2 S 7
sttt 2 x 5 AR R o8] gidEANE QA
st A A Al E FHF A 2 EHY EEE A
010}%{1:} AtE H A Ao} 71§ o] 434S A $ 7l gt
holFEAE WMEL AN BAE FHY £ ¢l
At E}UP w2 o A e B 38 sjA A Ao
71 A A A A - 8 AW g5y 2Ad

ATE AAR717F FA Gk g i eto} o] & A
o Az 7Hd Ao 3 L7} AstHE o] B3
At} o] 2] T AL B =T A Aok A" 2

o

g olF 2R HET AT A A= 23d ol opd tf

195



AT YA EANEE =22 A108 A15

FEA S A7t 7hi s 33k o] FEAT} thadol H
A& 35l vetdt. @AM, 2SN E A
U 2G4 A E 58 vzt did 49 A
2 53T 7 Ae ALdeR sty o)F EAY ¥
AR RAG BEEFAE T UEE T Aot 2
2] 3L A Alo] Alaele] A A, HA FHF 2AL A

9 Aol 47 oot ¥ 33k i A9 A2 7}
WAl HA A 2 2AD AT A ez WA

TAEE A TE dnAFI VA 2G| &
A GneEE AL stol B =y HA| Ao A|2de
E Ao ok & Aol

202

ro

[1] Milan Sonka, Vaclav Hlavac, Roger Boyer, "Image
Processing, Analysis and Machine vision”, Champ-man
& Hall. Computing, 1993.

[2] Don Murry, Anup Basu, “Motion Tracking With an
Active Camera”, IEEE Transaction on Pattern Analysis
and Machine Intelligence, vol.16, no.5, 1994.

[3] R. M. Inigo, E. S. Mcvey, B. J. Berger, M. J. Wirtz,
“Machine vision applied to vehicle guidance”, IEEE
Transactions on Pattem Analysis and Machine
Intelligence, vol.6, pp820-826, 1984.

[4] Anup Basu and Kavita Ravi, "Active Camera Calibration
Using Pan, Tilt and Roll”, IEEE Transactions on Systems,
Man, and Cybemnetics, vol.27, No.3, pp559-566, JUNE
1997.

[5] Jie Wei, Ze-Nian Li, “On Acitve Camera Control and
Camera Motion Recovery with Foveate Wavelet
Transform”, IEEE Transactions on Pattern Analysis and
Machine Intelligence, vol.23, no.8, pp896-903, August
2001.

196

[6] Jae-Hyun Lee, Sang-Bae Lee, “Implementation of an
intelligent digital switchboard system”, Engineering
Applications of Artificial Intelligence, vol 15,
pp465-477, 2002.

[7] de Silva, C.W., “Intelligent Machines”, CRC press, 2000.

[8] 83, 249, ol L, “A B3 2FE o] &3 A%
B 7he Al2F Aojr] 787, R YA B F A
=&2] Vol 8, pp1135-1141, 2004.

K REAOH

Z 3 g(Gwan-Hyung Kim)

200103 e Fhetn AAENF
‘ gt} 3 8huka}
200013~ HA) SHY A AHE
sh3h A A7}

ol

 BAE Ok HA O, AT A5, WA A

Z+ A 2l(Sung-In Kang)

f{i‘ A ta AxEdE

ol A #(Jae-Hyun Lee)

2003 ST A Fo ST AAEAF
s}3} FeptA)
2000 ~ 1) F 08 2ok v
| EEEBEN




