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ABSTRACT

This paper describes the implementation of the AVT(Automatic video Tracker) using ASIC. The basic tracking
algorithm is based on the spatio-temporal gradient method, and adaptive window sizing, track state decision algor-
ithm were also realized. Newly developed ASIC performs recursive image filtering, extraction of spatio-temporal
gradient/gradient functions of image in field rate. Using the FPGA/ASIC, the tracker was simply realized in one
board type which can be easily applied to various image system.

We conformed ASIC operation by computer simulation and tested the system in real tracking situations. From
the result, the system can track the moving target which has a velocity of 2-3 pixel/field and a size of varying from
2 to 128 pixels. Also fast refresh rate of motion estimation(60Hz) improves the characteristics of servoing system

which forms feedback loop with the tracker.
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st

DD o]
- l TG {n]
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@—0—».——“ ay e lay |~ H
Lar Lol

+

Al, 37 A wigts dE R A E MAC
& o1&, R 49 F 39 A E TG
FLdY 7158 FsE A4 MACR A& 3
AHE QY ow 7t A oA $gstert. A
FHIGAA Y dolet P50 RF v FUYA

g7le MACH s ¢33 ¢ Read& 8t Ao
H AAE L YA 53] AR v FE 99
BAgt e EE 27 A3E 23 39 MACL
2 7ol yHsstea F 15719 MACTIe] ¥ 8 3it).

MACTx& FAFYol 7Heste s WE o2
AdAs frlEere] volgt FEE 2 29§
Fg nejsted Al B AJFTV2E FASHE 2
Frz 3G Wy FRE AEE Y B 44
dAMe EEIE Hstd, Q4 LadE 1549
MACE 371 2] & 21F Mac_HG, Mac_TG, Mac_VG
2 ¥ 29 158 3719 MAC & 25 % Mac
_TGe) 25 veldiy o714 8, & F3 FTrack
Gate)oll Al 3 AL} N AAL Fo] F8]A A
&, Supee W73 B (Background Gate)ol|X A|7HA
At A /S AAESFE File MACE 717
vrebd Aojrt.

R 4

18l 15. MAC TG} +=

ASICH] FEH o g olE MACE $709 ALF
HRAME 2.2 100ns ool 13] 9] S7ato]
g Hojof T} Qatol Wa g F dd HuA |
s HF A A 7 A bitert A E Ao
H, bitrt B8 58 A4 Aol B A8 A7
gz £ dAdMe B9 2E3E Y8 Al
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Ao AALAE 8bit2 FH o 32bit 7HHNE H &
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a9k 21 162 32bit Datapath libraryE o] &%
MAC®] #2§ Jepdth 2 Y2 xe 3 34
F HEY A kiR A

4.3 Simulation % ASIC T84 H1}

ASICE 371A) gx weg o3 Fasy, 74 9
vpt} 7lgo] ¥ H e e 4 viRadd o) &
Al F Aol v ol Wh, o) g RAMELZ] flshe] uf
#A 9 w17k Aoldh el s o] 19l 173 3bol
A e g Ak ew A Uiz 3 D4
AR st 7 e mr Aulof] ubi} 3 59 qbo)
zt7] FMD, FLD, CD A 3% 2 2 7553 4 9o}

"

Image()

2 -
/////// (mage

R N <

AN

"y -

-

Read Time

a2l 7. 299 g3t 5235 MACS Read Timing

E5 9= 5% wed oig molgael )

Mode 0 Mode 1 Mode 2

FMD Image 0 | Imagel | Image?
FLD Image 1 meage 2 . Ima;;e ()7
D | Imagez | Image0 | Imagel

olH 3t zt R o) wpE g FuH(Group)o] = du
o] ASICS| 2 o] T a8 o &slef &4 724 444
sl AA ZE R eto] vRE Bl YFY eoly
W3R Fade S HE WA A F47)
£ ASICO 7 - MAC module] #Hul bit5=7} 32bit
oL A Hbit7hA] FRE Filel H 4 AR A

8O E oS AR loop & W4
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gale counti= 9F 45300024, F =3 ¢ el #e AFAL A A Q] &)
FE 285E 1079 MAC(1,730 gates/MAC)E o ; - :
A &sted, Filterg& ¥ 3atd] WA PRA= o
28,000 gate’} 2~ Q = At}

H 6. A 28 ASICH] Al

Parameter Specification
Technology 0.8 um Gate Array
Function < AR AL FEAAL AL

S A ol A A4
LG4 &8y

- 7 s A v =2 Ao
W,‘,,Ea_fs?cffgf,_,_\a,A.,, s AFA2. ASIC/FPGAR T35 &2y
Power Dissipation 0.455 W max, s
. Pavc‘kage . PQFP; 128 pin
(Z8mm X 28mm)
Operationg frequency | 10 MHz
 Memory | Static RAM 256 X 8 bit x2_
Operatmg Vo]tage +5[V] Single power

8.4 MH| =xA1E B3
Qgzmsle) Bz Agdoldel o3 £ gl

o ol A4 % FF gulo] GAY F AAl FHA
Ae SRS ¥ 7S 28 A% 29024, 60Hz
o] & 2= AW Az W 2o 2Eo0w B8 vebdli, A Y455 7)= One board¥ & 2
2~38h /g e wE olEd H/3A Sof 23t A Al 228 g o} 7hE sk v
£H P wstol A FH o] sHsrg ok
AR 1 B gl Salste) AR A N.a &
A a2 Rl AFY 28 4% 7R 24 Ay
B ompoE SH AMAdNE BEES
AAeR FHHRE AF GAFHNE FASY
F1AAAE A ohoolEus e Al B0 AAES H e
®E G ~ o, RpHor ANAE KA AARRANY F
| FHen | wdwAgwgelsEd 27N AR S olgate} 1A AW sl wat sha
olEad FAs | Wie | gE 283 2 2440 89 %E Tasd
2Q71% A& % 2~ 3 pixel/Field H/WH o 23 AF AAANES At 82
B}  (For 8 x 8pixel £ 4, SNR 5) A4 mAe) Ne) S ASIC/FPGAR F& 3224 o}
FA7ts A9 2% 2/256 X 128 pixels gk A| Ao U o) 7l n & A% A A kel
_AxAR A | ﬂ -'rl’fﬂ%-l AHFNE PNA FHR 480w 9
=8y EA el npet 7hd wg 2~33khe) MY FASEE A 5 AU,
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H BHA 5E 1/43H A7) 9] BH 7R 23 o] 7}
531 60Hzo] FAPR QA& £87)9 dF &
£ 5= servo system?] A 52 FAFA 7t}

H2e GAFH e v A3 g FHnn
€ 3y FHANINEZAN FF FA&L FHART
8. ¥ 9457 =3 AT B FHHEL AT
3l Centroid Tracking Mode®} A §3led E§rc
F27) 7ol 7bsstd FF AF EHAY 79 §
2 A FAZA gl ZuE

i ae2d

1. T. Koga et. al., “Motion Compensated Interframe
Coding for Conferencing,” Nat. Telecommun.
Conf., pp G5.3.1-G5.3.5, Nov. 29-Dec. 3, 1981

2. J. R. Jain and A. K. Jain, “Displacement
Mesurement and its Application in Interframe
Coding,” TEEE Trans. Comm. vol COM-29,
pp1799-1808, Dec. 1981

3. ZAAE, YIRS ol 8T AT AAF 5377
B, T A3 Aled ke, 1994

4. C. Cafolio, F. Rocca, “The Differential method for
image motion estimation,” T.S.Huang ed., NATO
ASI Vol. F2, 1983

S. H. G. Musmann, P. Pirch and H. J. Grallert,
“Advances in Picture Coding,” Proc. of IEEE,
pp523-548, Apr. 1985. 7

6. Dubois and Sabri, “Noise Reduction in Image
Sequence using Motion Compensated Temporal
Filtering,” IEEE Tran., vol COM-32, NO. 7, pp826
-831, 1994

7. EAE, HY, AFL A FH M Hg =
A" A6z AzAE FE steha, Vols, Nol,
pp880-884, 1993

8. J. S. Acceta and D. L. Schumaker, “Electro-Op-
tical Systems Design, Analysis and Testing,” SPIE,
The IR & EO Handbook,vol. 4, pp245-298,1993

1896

Zt X A(Jae Yeol Kang) A 39

1984 29 : M7 di gt o] Fh
3 sty 29
(skAh)

19941 8y : st gr ey A
7] @ Az et &
A4 AD

19841 3g~A A s adp
2, Al

PR AA HA S8 W g, ASIC

A

£ Ab 2(Sang Ro Yoon) & 3] 9l
1975 28 M S st F o
3l E&Eeld £4
(gHAh
1984 24 ghd i shaL of 8kl
Wl shat F31(AM A
x 1977 11 ~8 A = shel 7
o ’ A SEBEA AA
Ao 2y
¥ 57 4] 3o} Real time target tracking, ATR

www.dbpia.co.kr



