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Development of Birds Detection System Using

Image Sensing and Repelling Device
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SUMMARY

The system decveloped from this research for the detection of birds using
an imaging sensing and repelling was not a system only to expel birds all
day long nor operating 24 hours but a control system to instantly detect
approaching birds to a orchard and activate the repelling device such that
protect a fruit from birds damage. The characteristic of this system was
expel birds from orchard for a continuous and long period of time by
minimizing the learning efficiency and the ecological adaptation of birds
the for the maximum effect of the bird subjugation as well as making
birds complicate and irregular for the adaptation capability and learning
subject.

The system developed from this research was a small and simple device,
which employed a sound discharge and flash lamp discharge method such
that this system could be used selectively and easily for domestic major
fruits production orchards. The sound discharge method discharge sounds
irregularly through amplifier or speaker that were memorized with eight
different sounds after digitization when input sensing signal detected
through optical outdoor moving detector.

Field test of the system results showed the satisfying effect with low
cost, low labor, and high efficiency by protecting learning effect of birds
that was major problem among various birds repelling with disturbing
methods. The system developed from this research capable of reducing
bird damage that was a functional goal of this research even though there
was a difficulty in bird detection device and it was impossible to repel
birds 100%. Thus, this research needs to be more experiment in a selected
orchard, which has relatively high damage regard to the various crops and
complement defects of the system. Finally pursue the system for the
commercially valuable product.



CONTENTS

Chapter 1 Introduction ... 1
Phrase 1 Purpose and extent of R&D i 1
Phrase 2 Developing effect and current technical trends -..ooooooieiien 6

Chapter 2 Function analysis, design development and prototype

manufacture of repelling device oo 15
Phrase 1 Tlashing syStem i 15
Phrase 2 Sound SyStem o 19
Phrase 3 Sensing method other than image oo 23
Phrase 4 CoONCLUSIOI «rcirreeerariiiie et et 27

Chapter 3 Development of search matching algorithm and
communication interface ... 29

Phrase 1 Development of 4-divided image board ..o, 29

Phrase 2 Development of search matching algorithm and

communication interface .o 29
Phrase 3 System design of watching device for birds «orviiiinnn 29
Phrase 4 ConcluSion - 52
Chapter 4 Function analysis and structure design of system .......... 53

- vii -



Phrase 1 Over all system o 53

Phrase 2 Function analysis of system ..o 03
Phrase 3 Simulation for designed device .o 59
Phrase 4 ConcluSion oo 63
Chapter 5 Problem and c‘ounterplan to resulted study - 64
Phrase 1 Problem - oo F PP SOOI P SRR RPRPN cd
Phrase 2 Counterplan ..o RO 65
Chapter 6 Manufacturing of prototype and field test ... 79
Phrase 1 Design and manufacturing of prototype oo 79
Phrase 2 Field test of prototype oo 85
Chapter 7 Conelusion i 89
Rl @I NS oo e a0

- viii -



Al 1 A Al B et 1
A1 A ATNEEY] EZ I B8] e 1

A 2 A WA71E e Z) 8 Full - 2] BEIEY HF 6
Al 2 A BHAAR A58, AAAY 8l AAF A Bk s 15
Flashing sSysSterm oo 15

R ] oY o' T ST O PPN 19

o AFZFA] M 0] 2] 2] ZFA] i 23

T e Rt 27

Al 3 A 2504 AdaelE g TAAEIF o)A AT BOf s 29
A AETE BT ZMHE e e 29
ZF014 Faeld g SAAEFOlA TP 29
AR ZV Hg] AT AJZB]L A A] e 29

T B et 52

A 4 A A28 A5 9 FEAA BOF s 53
FUH] ATZSBI et 53
AlZB F]55 BLA] e 53
FFX] A Al AV BB O] A i e s 59

Td B e e eSS e e et 63

._.ix_



Al 5 Aol | FAAE W A 64

Al 1 A BRI s et .- B4
AL 2 A BHA] o e 65
A6 A A1) AAAZ W AZ AT oo 79
1o AZFZ1S] A AL Bl AL e TG
2. AJEFT)S] A S AL o 85
A T A Zd e e 89
A L8] e 90



H 1 & AN =2

A1 " ATNute] B3} W e

1. At 54

siulet B FolEE 7, B, HIEY B 2% Az ¥, 244, T 5
E Folld I S48 QG Agoleh Hul 35 ok &
ol AHNE A% ANE B A Y3 Qek oiH AL A A BATE 53]
2 Auloll Fa3sl Aurs] ol A4F Bt FMe AATW sha sick,

2R HNAANZ QA ol §H I b WS FEEE MR FE), A,
AL o), g3t A, #A7), AAA BAF) W S5, Relo] o] B
Bol 22 olg¥x gtk Y= A% =2F HXATE shed sk AR
FAY AAHo] 1gRe) 205MRY Ho® AUXA Hlak Aol Folth ® AL
A FAol HAksta AFY F Uk FIke] 5~7d BE Fol ArlHom A
o] WolAlthe A4 o]u}.

WA, B Bl e A9 Ad FAel & Alwlel £} e A
o} A% 7k b A% okA, A Tl FAlZL gon Ae ol g3t
e ARshol thE W gbztel Wdkslel QA e MY SAHY LA}
dolAv], TL7], B4/ U et AT § £UE AGSE WHE Mol
waoh Yot Ak A ASHAE A5 HEEAIL wAste] YFelE |
ofo] 4717 e},

FEFE AL 2FE FANAE YRS &
RHoll mh YulAl @t 5 Pabgol Wb ghe
AX 2~3% Folk 2F BFY FUeE 2 o
AR Gg WG] Eakr} "ol A A ek,

20004500 FolAA BN E F7), AAE, H47] B okt P4

¢ [s]
2]

Aol g $eieh HEG &
g ohet 4% HAg
SEEESEAR DR

o

Mg

i)

N

].



ez ety Feug divlbeh o] ol sl x|
ol YA YAT 17 H&ol wold Aulell W] 2 o= ZE TEAJN G
Ho| A Fota ol ZeE FAle AT 7Ha v
oj9} o] Wi} mFEIXGO R ol&ES gle WG 3k v, UE AL
4% 5 o8] 7hx wellA EAZL ol AFaxtd] snlel AdiE S5AVIA
#abs gk, waka, ErtellA Hgol wA ek AW wlgo R Fu Al
s A) 714 ¢ka wxbsb B4g Wle] Zdarx]ofof Jhr
Bozd A A gH Aaw AX e # srlellA] =FuE vyl S1ek 4
WEe 7t & BARQ =279 ggaart AvA GFEF ste] &5 s Xl
B g, Ae'E, SEE, A AR e AL rhe] &5 SE Hasts

o] ¥rha% Zujel FA Acsma sl vk

B O=E A g Hx Az AAE Bee e dot Sl F =
£5 ZEUAY 1T UAT AG AEes AAL okl 2R Pitebis
S2g BAs] T wivlet BlX Axwle] 2HEslol AFIL ofell Higlol

Hsle AL WAsk7] A% Aol Ax|elch F, & Ayt oY Jwel

54e 2% SAnTe FURE Aol xFel YA W Aui 4L
Qg DHADT T 25 ALH W g e Babehw wirHA e
7 wrgol AV ASHeR HNFUL Y+ e Az ol

vh ZHAE

AR Aol EAE ZAte Wil dleolvigl ol Hatg whA
shoy 1 wbASEE EAehdl gkshul obFule wlg wWelld I ErbellA



Resbrlole Felvl gome Ade o B ANE A4 =58 v
o Fulee] AelE ol §% AHNE Afvlol dAS AAW F HAS B4
st ZFE AN hE W olk,

of WHe 2euE WAl FAY $IE BA FHIE WA Be
B4t o Agsae A RE GEZ] ARE AAHE WiH L

>

do] Hast
22 o) g4 IE B2 AAEehd dlele] Al o] 4y Yot 3
< Digital vlolela #ZAZ] o}5 sh&slel Aelsl dlole] &g iE 3t
&AF & leng At B398 A €Y 5 Ue Holrh olg wWalsle] X

]
WS ARk Aoivh AAE @ A2 127 A4 304 3

E AA, g AA, 255 AAE o] &3 AAE GtEe] 2FE A=
WS AgEle] BXAX o Adste WS ol &t} gl

713 AU EE IEA] JeUddE ALGAHEE AVH A5z o
E+ Image SensorZ <74 CCD(Charge Coupled Device)7} FF&
olF g ot o] HAriLReFe] Hm Aadkrte "4 AHA CMOS
Image Sensor7} SAIFAL glow QEtuldts] Agje] F4EE WA=l 3
A71EE vlEe] HAE AFste B QA7 582 = e X7} g

L= R R

Z% #Hx delle AAS54 BE ZA %, 4%, 2, B J4e
o] &3 47}A) WHE 25d oW wWelE AwbHel vk F, €Al 4-F3tE
o] & oy Welals AlG AL A5 Wy EAV A & Adoe=
75l 22 &9 tuloliaE ol 8sle] AAAGI} Y= S¢S tAYs} W
BAA Z1A17 F vi2 = g 29FAE Bl GAATE AT Ages
£ ARty G wigl Aesle] ALY 5 A sk Aol

S ATsle 2FF FAAGH F SEFuzA] ¥lv siHE dlole]
= Hel4le 23 214 dlelel & multiplexing W e g HEsln 1 A} =
HE £9 tulelzo)] AEE ADsle] 278 FASE AT Alx"e] F

JN



E5j0] Hx|shA) Hek.

A £8E F¢ste] TEE EASHH 27 A W B3R AL AAlLE o

g3} 7},

CCD, A4 or
<94 7holle} Q3
Z] A}
Nol
Noz MULTIPLEXING R N ) MONITOR
— & " AT [T s
No3 COMPRESSION kA
(=)
F f
No4
KEY o]
(EH/E93)
¥
S R
Aol #2 DEVICE
> (Ad=
Sarra

5 )

a8 1. Z2% A 9 HA Aag HEE



3. A g E H e

e AT AuEE R L L EELE W @
- AAZE Hel A Ak
4 -} AE 5 Y 8
- AAZ motion detection | - ¥AH A& gejo} M} &Y,
. A7k 7hsd gaels o 145 &5 target A28 F2 A
stegol 1z 9 54 - 34 CPU core 44 4 licence 7|
TEEIN ez e 599 34
- A% wave generator AA | - ®iEel Aok g vlre] T2 AA
- sound generator 4| - Ak 3 73 3 AP tool T
- A28 F2 AA Algdel A
- 1% prototype A8 £4df W& 4
S A Az A g | o 82 29 5 A4
- field test ¥4 & T5% ¥, |- 94 gaLlE AW
2 A9 94 daeF 44 |- 94 daEs AR A% HAE 3
gz | CCD, A4 9l 4ol d slellet | %
u Ax AL A 2 - DSP 2244 7% A%
|- PC dEdlelaE Adeel |- dleldlolz Ald A%} ARE A% 45
PRI g4 g 9u gmaz | anaeled 90 A 41 2 45 4
ik - QEfdlo]& Auke fskel FPGAR A
- A AR A%
- AAE LA 9 ASAY
- R g] X As dely #4
SR |- Al & - A7) s AARS S8
(A1) - & A FA%
- A8 ol




A 2 A TS Ak gy gl I - 2] s dst

L Z1gibe] 3t

b AAE F9
AP7R) ZFol 3 87 AN FRE FAFH oz uhsRl sle] ¢l
). ok, 1998l % AV|=
FXR =z osld A3, wl, X%, Hgol
tone] FhE Y2 Aoz FA=IH

FNo g Al AIE Ao ]2 14§ 57

FQho] W I FAHES dow

olfi
N
fo
&
i
=
_L,b.l-:
it
)
o
[o}
b n o
~J
(%)
(o]
[}

<
2 A A FARNE TAE g FAsh Wl w4 D 2=
80002 Mo chakdt WS FUste] g Hadbetviels W3 oF 10
%9] 2800212 3573 el A2 10%:1997.100F U= VAN f
ol
whekA], 2§ A 9 EX AlAw Axe] AR =F HAlE 10 % E
et sviEtE W7k 140K FAH HIE AE T dS Helvh

o Al

Hod Agesia, 2o g2 A 217 S22 dste] FY FEEA ARl e

Qe O AN 47 BUT YL HHE AL F Yo
R R

A QEEAe FAQ [AA A, AFAET AHEel EAsh visual

information communication Stell wp& U2 Ao 3 xF FA 2] Bt



0% o Z74% Ac|2E ol & T wet 59 A Aol W wY
ol, B4, 22 5o A Hokel A BAHE ANG & vk

2.5 - 9 #Adve 9
7h =294 Tie

$2E TV, ¥l e sHE A =(VCR)Z AR oA ohdga vt e g
vhFol gk}, obdE I vvle s e 54 wiFel wig AR o 4%
2-&& ATt e B, TVellA e AdAddelut VCRelX 9 St ©47]
Folvt =& 3 A Fol zElslet old®Ea mivle 41¥<Ql NTSC
{National Television Systems Committee)= #llo]#] Tz} sjo]E ] o
AAE AAE A AL oleldt obd R wir el Hele A FAd
o] olun AL W (Grabber)E AL3k oldEa AlF e CAYIE

Rt

X" olulR] e =gl WEe TRA SEE TV, AFE S F
A Ao g 7RIS nid e k% daeiEe 29, 2o whE A
B, vl e Hel§ Boe ohokdt Oy vdeAEs 98 §4 AlEe i
Ag 7hx gkt o] Fofoll gt A9 A olefe} AL S&EokolA F
2 olgxo| ket

- t]X" HDTV(High Density Television)
- HElu|de], £ vHe

- 33 2

- B 3

HAR HEe AP HAY v 223l ¥ YU F gAY
Mtes] RE 8ol ultiedlolE e hzel Ml tAY Helg a7



iy

ot 3k 2w SEEokol|lAE BST] F& oluAE 7] A W oby
gl Ewigl ARE Tojuirl Sl o, H4, ey, Kl sl Fr12Ql
el g e g oA Helstr] A d3elF W o|v|A dleleje 4
Azt Helg A7 st=dleld A7 AFe oAY olvlx] Al (Digital
Image Processing)&-olel 2 iAol

" olulA] He W F Edls ol Auhy HekAlkw gl 4F oln
A AL PBaA] o] &t o] w3 vlgT] F AL AV
g o|u|A] 4F]] (interpolation) el gt <txrelF: 9 AA|ZE o]u]x] X2
S A% st=Edoiol T3k A4r Aastct. olulA FHoiol] o MY Fogt
AL oluA] A FxelFelct ouA] A} FaElFe A Ee] o|ulA
zglell Fasiel tigo] A2 ekt olulAl gl nivle Hele s} of
vz Y EE ST AHEE g Qe FH el Hlv 2ot 33
ole} 2L A& nti B4 AlLvlellA] FHA o] ojuA] AR
nt oluzl 419 Eelgle]l Zalle] & FUHAIFIZ $lske] A1 AR
wyjol AbgElelxx Qlck. "zl EAFE 0xF AP W (zero-order
interpolation)o]\t 413 4F%l(linear interpolation)¥by-2 Al4L= el wiolr}
stodlold 3w AgA]lel AFElolxoh Aoz ]iF =
Ae olu|x = L vlo]e2] ako] 1ol 18Mbyte (640X 480X 16bitX30)ol] o]
Bt oleidt Wheel o|ulA] Hlolel & Helstr] A 2 Abe] £8
Ew o]l & AHAIZke g AHelstr] A% stede] Fzel digk AFtrh Has)
th ol 8t AFFA FolA B A= A¥aid S ol £33 A4t g
Alxwle] FzE Akl 720X480, 30 frame/sece] Y& vl & oju]x]a]
el A g A9E 53 Gdukg 3o 4096X4096, 30 frame/secE ¥uijs}
e Alz=smlelct. 1980t VLSI 712l w3lell d<lo] 1d g4 Ael 7gel
@oled, uf7hR] o) EA e gt AFEe] HY HAY A& Al ZlwEel 4
3t ghAlZ HolEA FRen, olF 7o J QX e Hevl Faksh
Alzrsleiel, eyl o] dAlel] 5AHE DSP(Digital Signal Processor)ys 71
o] ZZ A4 (80C196, 68000)ll wlal AAbLE ol 104] HX] 1000] A= w}

Jnt

|

oo rZ



B Ass Bgleu Wgt oluAdlelelel AALL i Hels 73 Zlo
rt o F HAE7] 3 vieksl AlAEl F2=7t AEolH e HWE AlLHE
M= wiEAel vt A-gElelglelh of#ldl Al&gle]l i+ Flynnel &7
e Agsled kel wEoj-widd dlele] AERI(SISD:Single Instruction
Stream-Single Data Stream), ¥ Y ol-5= dlo]e] 2~E8](SIMD:Single
Instruction Stream-Multiple Data Stream), ¥ H#o]-kd wlolg] £EF]
(MISD:Multiple Instruction Stream-Single Data Stream), H<F Wido]-i
 dlejel £EF(MIMD:Multiple Instruction Stream-Multiple Data
Stream)2.& FFdch 80vdd] A= HAZE oA AHelE S8 2] 7He]
ZRAAE AR SIMDT-29] ou|A] Az Alxgle] AMgEgem ICL
DAP, MPP5o| olz1gh Al=gle] dlo|v}, ol2dt Alx=gl2 5] syl =
EAA 7} a3 ¥ub opve} A-E-E slEe| 9] ofol, BE Aojz, b9
AFWA TS FEAA Yok 0t E FHolEWHA AHe WHEZZAA
9 54 elw|RA] Mu| EZEAA7 st A o|vRe] AAZE Ayl JbE
3HA] = o WHIZZEANE A-E3 MIMD AAHE vEY dAHS 53l
AZ® oeel ZRAXE AAEM olnzl e E FIFO, VRAM EE
SRAME vhoFdl wiel g o] &ste] Al=wlE T3t ol2lgh AlLs
olulA| o] AAZF Fdinkg flaf AU A 2gE olym o] spA] olu]A]
Ael, g Fol &5, Helddat 22 olnAHelE 2] 7 o)
et r=elvh ey g F2 7hH e Wi e Z2AA g9l Wi Ae
Z2a3 Ao ool ez AX¥ET glch. |A olw|A Huiukg
sk el A2xgle] o|& XAlulollA] sbE TMPSOU ZEMAME A-83
P5031UA  =8llo] Lt 3] chazollA] sHdbsl mg sl i vjEd-E £33l 3
3k A] 28 (picture converting system)E-e] o] WEXe] ZIZAAME A
43 Alawe] oolv), B phA|e)A AR AXZE o) AlAgle] FRE W
dxje] Z2AAE ALY £ZEHold] 23 FuiH e ALyl Tz 2
g oA"Y §3 g HE(FIR Filter)d scalers A-83 SISDYZE
kel ome] F2F MRS vk B AlauE g7 A% stedole

—_—

o




it F=ge = @ al=] socsl FdMe[ARFE vy 2R, 2glAa)
=] saa7111 B[e]R v|Rvlgl saaTiez wiv]n W Re]F IFzF asp e wm
pon Telel s, =lWaAss] cue23x 23 vz FIR 2wl Bl Scalec® A

e}, oln]z] H3{E = NECAl=] gPDeEEB0I231e 2 = FE =|(Fiald Henorul

LR L

3 = O

a3 2 fAd onA Az

_1{]_



"

elAbe] 89C51 Fakx A S vl e AlA &, gl ~2ke] SAATII wul

2 YHATIS SAATIS Bl el S 247 A/D AWE W D/A e,

A Al 2ALe] Gm833X2E wIA™ FIR HE] W Scaler® A ghc}, ojul

WA 2= NECAHS] p PD42280[23]-% H=w|%el(Field Memory)i &3
T},

D
39
]
Ll
s
-

=

agl 2. YAE olulz] A

—],O—



E“**““_"ﬂ

v =FEXA Jle

25l 23 FEE e Sole WieuA want 2 X F=E
< AAlste] Froll i HIE At W, FEEe] dojsird 7
Aol Skl A% HxpEH, 257 a7t 7 AR ofA, e FEel &
HE We HAANTIE 29 e Al A% BX w, Aol AAH e
253t 898 2Aste] EXse 2¥AH el 2% W, AEle] S
el Aol 9kA XehAl sk W, &R0 delslke stoluh Al ejgt
x4 ol axela glont, o|F Zh XA olw A YslAl FAEE

WEsE WAS WEY o 2EE 4SS WAD AEURA 4

w4 ol .
Wzl % BAE REEAL s BAEE Aol 2B AXeE v
Fo] HpElrt Ruksrlele T sl golaie Holx, ol E de] 9

slo] 2lsellAle RbARERE ZIARAXE Adsle] #Toll E4dsla glent
=l 22 AR FRe] W, dFel vl Ao Mt Moz Az
"eh wekA Sl ol A3 A2 AFEAA ol g op=F AW
Aol

HFgH ZAHE o187 7€ AF AEHY okA=F XX FAA
< F7HA AARH EARE 23 vk 3 dAlE s R SEel HA
Axoll =R s, fA H-5ste] Y7ol At g ATyl e
B 716E A sl Aeolx, F e A< 4% Ax) e Feivl§
B mF ol @ol gl 75 AT Al WA se Aol grke Heoldh A
WAl Ao dHE siARteRA e AFHAR Y MuAEL HXW
A& vhekshsia, 2ger Agste], EX S Azt JAHUE ol
gt st HX Avel e g cheksbetal Alveleo] Ade ofef A9t
of, hdgel A H&aA F3nHF e A5H wHE Edste Aol
oA EAlel i ARGz A& AT Ak el HFH AR

._11_



F& Agsta, 7Hsg AojAx s AFHsle] FelddE whestela, 24
sl Aol vk

w3k 71Ee AYAEE Este] A&l iy EAAHS ZA A7EA
2 EFE 5 g A wsls Ax g S8r1Ee] FagolE olE AUt
lede] R 42 gon], FART ALAdo] Wojxe Faledh
o2 ZHe= AFE 2 U7 uliitel] AlZbo] Adoll wpul =]xja)x e
716& olslstr] AlFtsbe, wieka] X715 A|7ke] Aol whul kst
oh whakA HAue ole AR Azte] Auw wiltsol vlw, £ Fakel
o] 71&2 HX ZRaHE olfste] EAhie] WinE F& Afle] U
o= olof] tiE E& Al E3la Avk ole AL, FALe ol¥gd
7V AA 23818 AFE] vJIEE FRAA 27t ek 7 Aol A
HE ZleHd EAEA Sxdd Sul ssdgbgel iy dEAde ol
Azl FA4, DA Foll gk A7 =3, o] tiat AlF
o] Hkedo] Fojof 7} & Hbiel & AEL sllele A A, A 4
ol & IE FE 53 =il it EXrEnke 7R R Qo] AapAol
ol ol 71Ee] 9] 24 AlEFLS FEY diol =X iy =5l
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ot g eSE
AE . 7len Aedd g Al W&
- DSPE o] &3t =7 360X
240X1 WEEY FG4E *
CCD, AA v AL 7ilzte] o] Zlo] dmelFo g X
Motion A& YA Y dolelE H3AF] L,
Detection | gzq] WEHE FZsled <A | - oA O vlelelg
uhaky wgke] S8 747 FIFO wZgje)] *AA]7]
of whg £E2 Azl
T&

- Real time compression or
decompression of CCIR-601
and square pixel

- Compression ratios from
visually loss-less to 350:1

A onix A g g HeA o|m|A] dlo] | - Visually loss-less compression
Al o
° /oiévr HE sh&ste] ARAA 7R, h&5d at 4:1 on natural images

34 vlolElE FHATE JIE

- Flexible video interface
supports all common
formats, including CCIR-656

- General purposes 8, 16, 32-bit
host interface with
512 deep 32-bit FIFO
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3. 88t 9 #8Eok

=, n e
A5252, A% AL e Ageld @k | L0
- input formats up to 1024 X
768 at 86 Hz
analog to digital |  jaut RGB 24 It YOV gel AE 48
conversion 7]% ! o Al S
- programmable to accept
either sequemtial
interleaved pixels
- MJPEGE Aoz 73
- real time compression or
e decompression of CCIR-601
‘éf;}taiels’;?ff - 720 X 243 60 fields/sec
p - compression ratios from B AE AL
. visually loss-less to 350:1 -3} 2= 2] of] 4] 2]
/decompression 7€ | _ Visually loss-less }1%‘&\]—2]

compression at 4:1 on
natural images

549
DSP &9 ), YRAE BAs oA | B AE g | AHE Al
: & 5] = 3 I ’ﬂlj{]};
real time OS thekst RTOS #Hofs dE AlE Ae K _§‘ lg%‘j
o Lol HLAA A-FFA . oA W e
multimedia OS 7}1%“51-53 e de A]E e %:'375 e
A5 E 29AE e
memory control 7]< | network 7] €7tX] embedded | #& AF &
A%
USB, IEE13%4 %52 21Ad)
ZA QEisflo] A 7lee ol 7R = R x| #y AF AL
Aoz =ol A&
A71- 4 g AE g
BT HAE A& 71 SHAEE 3t evaluation sal AE 48

Re g 38 gAE iy R
1=k
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T EXAARE st W eE, Aueld selE ZA FHAT0 FAE A9
AFE Bl FFLE FHIsh= Alx"o] Axl 7B F55 ol F3 Qlrh o|#3t AlxE)
2 opdEa er)e FE IC ¥ 7Iet IO interface ICE Tdzled girh zehd o]l
T8 WL JledeE GREglE £ okl =fe FTol wEe] Alksle] A4S
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FYAA FE 20 THSE o] Frh olF el B AT WA CPU Bl
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g a1 dAte] 7sgk DSP core, A& 9, AEe ¥ 58S SFE ¥ RISC core,
real time 087} & ¥4 ARM core 5% licencest] 71& sk, oi7lel)] 44 1
71 B&3le= W og dkek & CPU core Mk sl=Hlo] 7l FRgle] Fa3% A
o] ot} Ha LZEfo] A toole]l tigks] F.9317] vl 71E2] coreE: o]&3)
= Zo] 71 A4A] Adeloh. BX|AR] v+ AA 71 ol 4 99 9 /94
£ simulation 3+ ¥ AA| Alzfsle] A4 AyPsich

1. Flashing System

7}. Flash Lamp A%

THY FEHA pre) vl AwA shre] AHUF WEREA AAE
A e AAAE " d85goR g8 #0]a 9l XENON gasE ¥

XENON Lamp7} ¥ 3o 2 71a =HA-zslo] 4Astx, 2 XENON
Lampel= ) A7} vhedst e s 27 SXA4X 0 7 33t 45-&
A AlA AEZ 3 AelA Z7) A el 1S HEAIAE Fto]
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2 CDV AEE ol&ste 5y dlUdF whAEX e dHe i Wt
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TM104 400V
T
TRIGGER

g 4. 43AA dzx

A, AAAX9 AdAste] HAZ =AW HXLES AR Az =
b olul grol Qv AFellAE o Fog2 wEtAL FEks Jlde] B
olZ] gigtort 1=2INR AlE HFE HAATIE Fue] FHIA Els
A g BAstA sdoh F obftell Zal4dlg FAE BHESA sln FAE
Il 2 del2 7hxe BeE Ak FEe W won A yzhs
kA e A 2t
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ol A AEE vl FEF FellA A S-S
slo] Aol AE3t <AZA AR F dA FEEL e
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g =A% Ayl v)Fe] PETERSON RODNEY Fe] #9533 “BIRD
AVERT SYSTEM"®| A& 3iste] £elo 78 Z7HAR viokaiA %
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%2 10 Wolul2 #ta 1H Ho)l 8A7A] 2 4 YEF ik old, 29
Av g Ak stz A97AE WEE AdA% 4 JEF PA Amp
TZ27F HES st A2 29AE 2e] Al=gle R v Aol d4H
o aFFelgdr) wlelA Ampte RMS 40 WE PA F=zolv Hdigt &
X9} dAZlE o) AXHILE Foof sl FAAX ) oj= A= NE F
of] AAstArt.

AN 10 W 29 AE WHE A4Y 5 T PA Elo]lZ2] 40 W AmpE &
akx|o) A7 49 AL AFAXE s TEE AXE F
Aol e ol oulE AX| 7HesEs waeTzE AAIAZ 3.

3. A& AY o122 A

BodFAE A e GE3A 2ol vk Wil & d7-E sl 7
f Bele Az e olZle AdzAH el adtHdAe Mt Fout
ol-golu} AAle] s TR HE FHlel HAAET] Wil F,
B oAz Avte] gle At A B2 FA%te] oF HY =279 ¥
2]ls ARste] FRolE 2FE FA T Y A4S Hdstel e A
s A& oln|A Az AARe FHse Aol rhesiglort AA AFHE
ZellE vlg F7F 9 drd gAReA L FelEAl Feol §lol olF: AT A
g A7l Hagch wekd, shFe] AFsan HAFsr] AR oG8 AR E
Haslel gk vl gAolE EAHE FHUCHEA & JhelEk o]|w|A vlol¥
o wistg Helste] Age] =] ol#ig Hdel ol 8d T JEF w53
o] ®l 7EA elwixl gal Hul Axule] JHkE AAB -

7}, £ & A4 (Photo Sensor)
1) 5 QA 44
o] WA uleo] wisteks AAslE Addl Ao ALEE AdRY A

€ 5 o SolZpzg ANE AHsd AAWHLE HrigtE 10 mA
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So7) HAYE HAE 1 ] YEE A FHUHE FA s 10 mol ¥
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% 7 Photo Sensor System

1}, 9554 ] Puroslecteic Infrared Sensorl

1 gH el A AAxd
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2 False e AstelnME B wol slol A=l 2 FAA 4ds
M AEAE dPFRSED
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W2 glokdol nlsle] U Sdsle] AR4dde AXE ERATIE

Ho| Brbsslvie A& dsdvh

1%l 7. Photo Sensor System

1}, 4894 A (Pyroelectric Infrared Sensor)

1) 314 AM 14

AHAH ANE UEo R g ol A$HE FALAE Aol Al
AA5H e AT lHAE BAG "ol Qo] Hp] mHAA LATA
A e AT Eg
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SG-VC(Video Compression/Decompression system)

SG-MH/COM(Master Hub/Communication system)
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2| H-o] vt HEel RS-422& ol §3le] Z}% Aoy o 43y

N LEE

7})

USB controller
@ Intel 8X931 Ah(8051 core)
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(@ main controller
@ 32K 2]% ROM# 9% RAME 71l glew] ghZad4be] =]
A2 g1l 16 Me] DRAMS 7FA| 3t )l
@ USB port7t WAEe] USB portd 53 dlejel AF7hs (1.5
Mbps - 12 Mbps)
@ W UART7 wizksle] 9ol serial portE &3t dlolel HF
7hs

@ IIC Bus emulation (video decoder, encoder initialization)

1}) Video Code
@D ADV610, Low Cost Multi Format Video Code (Analog Device)
@ Precise Compressed Bit Rate Control

@ AN %, 2AAE

t}) FPGA
@ xc5202 (xilinx)
@ memory control
(® dram control

@ fifo control

2}) Video Encoder
@ ADV7175 (Analog Device)
(@ CCIR601 YCrCb to PAL/NTSC Video Encoder
(3 Composite Video Output

v}) Video Decoder

@O SAAT7I111 (philips)
@ YUV 4:2:2
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¥}l) Memory

@O SRAM
USB¢] dloj&l wjRg]
030000 - 0X7777

® EEROM
USBe] 213 w22

® DRAM
USB2] dlelg} ==&
0X0000 - 0X7777
W =z2bAl2] access
el =

@ FIFO
EA12 =9} Parallel541& §13F FIFO
256 byte size

6) 4 sh=glol A%

7}) USB Controller % (8X391 AH)
) Phillips HIT12 A/D converter 7111A
o) vld e gFE/E) 3 (ADV601)
2h) B2 elFr] & (ADV7175)
v}l) memory
@ SRAM ( KM62256)
® EEPROM (NM27C256)
® DRAM (KM53216000AK)
@ FIFO (IDT7200)

_33_



‘Memory Control XC5202
«— ]

Memory Contro}

EPROM A

{32k xB)I)N—

~

”| SRAM
(2kx8)N—

DRAM |1
(16M x B )N—

™

FPGA N—

8x931AH

usB

-~ >

Controliar

FIFO
Y (256x8)

7) Input/Qutput Signal

Video_in

ADV601
Video Codec

IR
i

RS-422 Port

USB Upstream Port

Parallel Bus

Video_ocu

Video

- 4———USB———»

uss *<‘L parallel bus :)

Codec

w3

UART | -¢—RS422—»

< Video Compression Board >
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NAME Type Description Connector

type
NTSC 44 944
Video_in INPUT ko B E (wavelet board)S] ¥ €43 BNC JACK
Video Switch bhoard =» Wavelet board

NTSC <4 &9
Video_out | OUTPUT | k&3 449 %414 Y5 vlve £9 A% BNC JACK
Wavelet board = Video Switch board

USB upstream port
USH /0 USB HUB hoard €= Wavelet board Molex Con

RS-422 54 port
RS- 1/0 ol
- USB HUB board €= Wavelet board olex. Con

8) ¢]X Connector

7} witle 18- BNC 1719} vlvle %28 BNC 170E front panelol] ¥t
1}) backplane <3738 Molex Omni 140 pin 2.5 mm connector 17
@ USB

OMN1-165

Wavelet
Board

e Tu; et c M
BNCI BNC2
06000 M MO0

Name | Connector Type | Deseription

Video Switch =» Wavelet Board

BNC1 BNC connector 17409 wdle. g = Ads A9 99 wjge

BNC2 BNC connector | 4% NTSCY %98 / ¢ ¥ E45o]7 NTSC £4

backplaneol| o345+ 185% molex connector

OMNIl | Mol t
OIK COMIEEOT | 1758 port, RS-422 port, parallel port7} molex connectors £ 17
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v ANETIES e

< 3e]Z&L Motion Estimationd] £ ®Ele] F&3ge] YES &F
s9lv}. 28] 9= Motion Estimation% Block Matchingg o183 &3]
B 2348 vebd Holrh 94 AS dolelge] vl Yol o5 &
o]7] 9l ofE] FFA FFEAE ol Esl glow, I Feoll Algtd] wh F
B2 AAs7] 918 Motion VectorE ©]£3F Block Matching Wwio] vko]
A4-5|51 gle}. past frame o]u] receiver® A @ o]Z|31 current frame

9] z}zre] E-Eo) 3 matching blockS past frameol|A] Zr+=r}.

2%
=

Past Frame Current Frame

_ Se&"‘za J
.} Blocks

[;ﬁ "_’ Search Threshold - J

_ MotonVector |

%] 9. Motion Estimation®] &Z<g] wWe] F3 74
transmissionF9t motion vector® blockS wiXstAI€E ). wreF motion

vector®] =77} search threshold kg dA ¢+=uvbH motion vector® tl

XslA] gkt 24 skA golErh. block matchingel FAH F 71a & e
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7t A3 858 ZE Aelth
29 99] 7z ghA] F B oA S8 dAl= vad 2
® Frame Segmentation
® Search Threshold
® Block Matching
® Motion Vector Correction
A Z2AAe] @ AAS HQe R sl olu|A] Ha REeo DSPAH-E
A-gste] DSPA S 87| £3E& SRl I 5§ AR £ =40
£ AAERI & l=dlels 3ol EAle ov]AE DSP (TMS320C31)
& A&3io] vRelo] AARE § A7 HE oluA djo]e]E RAMel 4
sl AbE direlFell sl EFole 2FE FHA "ot UAIFoE
EAl9] F3 & fsle] 7HA AR HA e Aol Fe3mE HT Al
Yol A o533 FE Ads wrEs= S F-E3kglk
- $¥41%= CCD 7l QX & CCIR-601 Aol W& NTSCAZXE ¢
How sta e gt AINE FUBlE F¥s517] S84 RGBAZE
=9
- 3l e] MAE = 640(pixels) X 480(lines)
- YAE o]ulR] dleo]e] HelE ¥ DSP(TMS320C31-60 MHz)E A&
- Searching Block®] PixelE& YA #A3st7] 138 FIFO w| &g
- olu]x] 3] W= dlole] 8l Searching Block Pixel ##-& £} 64kword
Fast SRAM
- Zoom Lens Ajo1E 93 L298 Aljo] k-

- 2E A 2] Control A% 2] WAKE Xilingk FPGAE A&
1) Frame Segmentation

2ol & frame] £¥& e X224 & XXY pixels] 5t
M
=

A2 AA "ok £5 2]l 231 HE el 9E%E vX ALY 25
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277 2AHW & framed] 29 Wl 52 7 FolEA ek 1
A Held 2329 HEle & AR FAY 22 B S WEH
g 7] QaAE THY WE $A- ol W2 xelrt gk MPEGH
H.2619) RS-0l 859 =7)E 16X16 pixelEE dhrl.

2) Search Threshold

past frame®} current frameS wlad w {=Q] weje] 77T A
Thresholdzh-g {A ety g29)e]l HHE UASA gfol ojujdt A

2 & 3lA] ¢ker). o]& Al Thresholdghel AHele 29l F£4ollA 220l
Searchsled] =5 @& A|7H& Fol7] 918 wyojc)

3} Block Matching Criteria
Block matching 1“:&0“‘“ o:]l‘ﬂ 7}7‘]7}- Q] o 'CF‘ Rlock matchlng,} AL E
el F& HxErl gesith 1 HEF sol= Zlo] matching criteria
E24 o237 28 HEFHel wo]
7}) Mean Absolute Difference(MAD)
o] Mean Absolute Difference(MAD)+ 7}& <#1# Block Matching

Criterione|e}t. o] A4 W 2t EFE2HE 53l pixelEol
B2 E A3 2R EL] Xol7} vlefAc), 4]1e] 1A o]}

S 3 31 Alpal ~ Blpdl |

4] 1. 27] nXm#2 55 ABell th¥ MAD %=+
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1}) Mean Square Difference(MSD)

o] Mean Square Difference(MSD)®¥-& MADS} vt} Xpo| -2
summationg 7)1 A AlFe] FHolArE Aol 4] 27} A o]

o},
1

e 3 2 (Alp,d] — Blp,al )’
4] 2. 27] nXme} £F ABol| uld MSD #5

o] W& F& Mean Square Error(MSE)elar E&]ar o] gke] 2
E & match® & ZAolc},

4) Block Matching Algorithm

7}) Full Search Matching Algorithm

o] A-C ¥ Framed 55 wlwsh: wlolelk = Algorithme &
7] 103 Zeo] EAE

Referance Frame

el l Current Frame

v

4 : % X
my t
Search Area motion vector
el
mx v

v A 4

2] 10. Full Search Block Matching Algorithm

_..39..



FBMA (Full search Block Matching Algorithm)ell4l+= CF(Current
Frame)$} PF(Past Frame)& oj&] /09 S5o2 vy H, CF&d
Well Qe BE pelES 43T AU E 7ML &g el e
PFE2 2] RE pelE® v, o] vlaghs Y visted 2 A3rt 713
22 PF £-5-F Zohlim o|% A Zohd PF &5 s 7|Feol ¥l
CFEH7te] x| #3lrt o1 CF &%2] ¥4 #el(Motion Vector)7}h
ek, |
CF £53} PF 85% vlashs 7§22 o8] 7HA7t glew VLSI
TFH Aol st=ge] F¥lel AdFH e 418 Mean Absolute Difference
(MAD)E o] &slv Wel 5 AEF 3 3lvh MADE ol&3 Full
Search Matching alogorithm®] +4]-& vh& 7 3t

EV(G,j) = '531 “if diffGi, 7%, ¥)
|PF(x+z y+71) — CF(x, y)l

I

x=0

MEDV=(4,;) when EV(4,7)is min.(—p<i, j<p )

1,7,%x,y: integer

4 3. 39 el AL-E A Matching ¥-7 %

1}) Hierarchical Search Block Matching Algorithm

o] Wl ASAHY Y o ZN dA LR B-52 matching

& Foprbe wHloleh. 27 1S AR BE g thehyl
olxt.

N
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@ search points in the first step

B search points in the second step
@ search points in the third step

‘F‘

29 11. Hierarchical Search Block Matching Algorithm

HBMAGIAE Z#4] 749 o]5& ZAlstE 34 Held A4
o] oi&] AR rolA A=Yk dlEH < Hierarchical Search
Block Matching Algorithmelle 34 WEE 3HAIZ vrolA Al
Absl= 3 step Hierarchical Search Algorithme] itk 3HSA
(Hierarchical Search Algorithm)® CF(Current Frame) Macro
block® A WA A dd& F3H WA aga Zeol A A
(Stage 1)ollAE 7F4+ & Sampling Distance® A ®Hzr}l. ol &
FALR o A (Stage 2)dlA = A DAY I3 Y HEd 9
 ARE Ko FE dAgdYel oz X 2 Sampling
Distance® 7}A R A4hg w¥ste] AFEE FrHAZIH. wlA| 7
k7] (Stage 3)oliAle FE FHIYE F4EA47 FBMAE AHEst
of ARE7}l L vkARt ¥4 W] (Motion Vector)& vt

5) Motion Tracing?] <aa]E AlQr

AllA =28k Motion Estimation2] Block Matching®iHell 23t 23 <l
He] FEUH A A S AL gAY WE A e] dR

_41_



£ ol-&3%te] Motion Tracing® £ #HE] F2ol] A4-g4c}.

Motion Estimation®] Block Matchingoll 23t 23] wjg] 2o 9.4
% Frame?| EE pixelE& FIFOo] AAbsfoksts 1 pixel S-S wlza]ol
AAsle] F2AY WElE FElos Had v 228 sl vin
gloll AaallA ¢lole=ul Adele A3 548 F2slo] searching area
ol & Wl Zed 8L Azl Ak Motion Tracingolld =&
pixel5& AAstedl Aels Algte] Wol £agddu] Axzte g x|
A8 FHATE Aol HAE g slugo] F=E BiletA sHol £a
Bl-EE o Zoidh majA 4y pixelBWE ARstm el 29
ARAIZEE AA 29 el E F23te] BAE FH okl

78] AIZYE Frame® 2FEZ o] Searching BlockS 2 L}y
ojol #lkr}h. x@of Frame Segmentatione] o]&o]RAx}. wiixalell A Pixel
T doleed Aux AT AaEr) QA EE Pikeld
Searching Block® PixelE2 22X g3 & ol whgow
Searching Block®] PixelE-& & 2lgtct

IH 12& @ 3HE @l o] Blocke 2 VT O BE Fo W 9

Pixelit-g vl 4oz 713}

v
32 32 32 32

Searching block
480

-

1§ 12. Searching Block®] A 29} nlz PixelS
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3t o] PixeldE BF 640X480=30720071¢] Pixele 7} 2
Zol4 Even Fielde] Pixels & #%Wako g 208388 stn w34
oz 208%e oA Hw Bl $E 20x20=400742] EHe] A71A
itk ¥ 25 o Pixeld] ¥ 2702 sy ZE w29 Pixelr= 400
X2=800717} ¥t} 22 22 DSPr} PixelslolElE glojeed] Avle
A7be BE Pixeld 9ol A=y Ao 38482l 1o] =3t 800
Mel Pixels ¢oletd Aoy AZHE FIFOW R el2] Access time
35nsE DSP7F 9]% vlxal2] Access time 80nsell4 ¥ wait signale
ubAgste] 120ns¥E 4 9=v 8007/He Pixeld glolesvle 800X
120(ns) =96(us)e] Alzto] Z£L¥vh a4 v Fieldwfwt Searching
Blocke] Pixel57Hg 7h4 el £471 Yok

7}) Search Threshold

24 WA Field® PixelE3 A Field PixelE} wWistE & of 4
NTSCAZE tA "3} A7) YUV[4:2:2]4% F YAETHE A-Esto
A% vE Zol7} IHE olat7t & A4 ] wisrh gle AR
Zbzeich, elm e deolelvl FIFQd] &R 224 AY AR ¢
o] 2= ALE meslo] 3 Field?] Searching Block®] PixelE<
el AFE Aol wizkdel AMsrt 44 ol A e W
7} gk sk 39 WEl e AN-E 3R Sevh

wh 2359 HE 25
ol 3l EA7} shbel A5 ohe 13} ol Algld <] Searching
Block Pixel5e] #3t9xE Fslo] &34z EM9 FAMHE € &+

gltl. A7z F9¥ Searching Blocke] #3EES F¥shd g
133} ),
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.................................................
...........................
AL e

Grecrsiadrarannenrrrrany

:400
: J

K(i-1)EHE T (i) B ) shE t(.)s}um K(i+1)EHE Sl B s
X A W field 2 5 YW field®l WatE S2o 9%

O = W field @ M HM fieldel #stE B x|

29 13. ZHzFe] A ZHd] Searching Block3E& ol 2]% #3314

RAulA) twzd s Shl-g vlsLsA A7 W3] SRl
A shrzt AR #ag ulasia gz HRbge] A5 2AE
vehily 4 7 sl oA A EAle] FdE Folok ?
S23 BA FAMNA vz Wipgo] Hel Azivh HE X
PR AL W3S 27| wiFell fgAelA £ Al T4 e
W] AZA %= A7l A 2dA EAel FAHES 2R
Sla gsFe s A7l WSkl HAgI Hgie Fgkes F
B3 ke s wWibd el Hagd Ay FhUeE T
) vpslA 2 FuAl spda) Ais shde] SAHE el
uihgkal wslekg 3 4 QA ®Foh aely & sH e Wb o A
7} ¥& 735-ole Zoom Outd 3te] vhA] olwx] e} Pixel& g¢lois}t
& slA "t

dE e gs sty Eel Hde AXE A3 el A o
F 1404 wiiRe oA ¢lo]E& AZF 4 =H7Mssk H4 A7 7
22 1/30(2) A o]l 244§ wi3kA 71w A3t

28 14v 2429 w3k Y] FA e g8 dolAl HEele] Falelvh

-ﬂ

1-4
o)
m1o £ ot =

I'
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6) 712 E52 4

7}) Fhellzk vjde A% Qie 5

FAAIE HGoll RCAZLE A oA Hstg o] &3] JA4E
Hui7] 98l qrEoldl AZolr}, o] A% wbAEe AHAHeR &
P& doA FAF F4& gl WA Hed #kE NTSC
o ola] Aelg AFoly, NTSCE National Television System
Committe?] <ol& e FF EHILE B3l U3 E el
T AU 2F A2 o]Feg ALEI YUt I Lol FlelA
A&sl= PALWMA], 434 A8l SECAMWA|o} AAwE &
Al =Hloll A & NTSCuhE: Ar&3l= & NTSCAlZREE ohEch

..................................................

...................................................

U A

381 400

H _
She T winseinypste watdel B 5 WANCEECE-LEE
-— : Motion Vector A : H)SHER i)t HHH

8] 14. $3 9 el 13
NTSCA RS =z A4 ¥7E AAsl= XA S (Luminance
A%), el g Fgse A A& (chromadl®), 18]z o4& -‘Tlx-l—s]-

7] 9% 7 AXE olFo|A I G X FHRgFo] FIF
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Bl 2] (Frequency Interleaving)& A-83le] H3slo] lof ol A
S0l AZo|c) olFA H3FEQ AXEkA o] 41EE Composite
Signale|gkiLE ¥t} o] NTSCAXEE o& 4AZE, olE W F44
I} AAMA e qhgAE A YAFIF A5HY AdEe

2 o8] Az7L Bysle] gemz X9 dALHE A o
AZE Feizte] Dad FEFE FEdoF &b 2315+ NTSC <
AR F Hag BEE 258 ANJEE B4

White
OOIRE |— — e e Lewvel

(8)

Rafarenca
lack

0 IRE ) T T T TS T T T T e Bilac
——————————————————————————————— Level
[
@] (7
A0 IRE (2) §2-54 usec —4
| {B) )
Ly 63,5 usec }

219 15. NTSC A4S

(1) A EX](front porch) = 1.5 usec

(2) ¥4 7 "¥& = 47 usec

(3) A& HAE 3579545 MHze| 8-10 Atol&
(4) ¥81 ¥ X (back porch) = 45 usec

(5) 3¢ E37A = 11.0 usec

(6) 1 vl]2 2kl = 635 usec

(7) 84 vide 2 Az = 52 - 54 usec
(8) obdE 2 Bl A%
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r'..u.

NTSCAZE 4.2 MHz9| el &g 7HA 3 gloy, 5 AEs 3
ol d71E THslE AXE Tadk M AdE e A4S Fde
Az e wzy Axed Bgidsd Ay glch o] A AuE [4=st
QA% e B-Y9 R-YAIZ S M%) Hger FAS ] ot 1
9 QAZE ¥ B-Y9 R-YAZE 747 0= 94XE 7FAH, 358
MHze] 7Melo] Fujgoll Ae{a] A A% g FAGG} 571 Axe A
T YA S AR AZEA AZ e AFEa Fg AR Frh o
57 Asxe FHE5714E(Hsyne)®t 3571 A E(Vsyne) &2 A5
o] gt

NTSCx Z+d afo] Fub tdS Z5L vk 28] 162 NTSCA

© 3% 43 : 0 - 42 MHz

® A A% : 358 MHz

® &7 A% : F3 F7] A¥ = 60 Hz
% 7] A%E = 15734 kHz

S H
level f%‘émﬁ“‘l'
AT -~
Pl P
/ frequency
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) ddAaEe] Rl

TE %1% Ftelsle Azolw, RUH WauHoR

FEAEE QWG AFoll AL AL AL 2 AL FHA Holx] ¢

=

el oggal
ow akslch Holx Qzke] e “mleluis ¥hrl'E EAElA
towvz A7y e HAZew A =k AR 2=
2] RS ZFATel R, FFA] sl AR et

webA Hgedd AE Fol ol WenE ZiTaE AAHA

o,
oz
2
Jok

o ]kslch o] 7IEo g AFEE Aol B oIt 53l &
Z10% Fo| 37 E s dEA Az JFer
AEgeh &, ofF #HE Arid yuias =gAEey
Whe $17h =t

t}) Searching Block?] pixel]£-2 FIFQeoll =|#+4

gk 3ol A=+ 640(pixels) X480(lines)elr}t. o17]14 Searching
Block-s ¥xe]FollA] Ao YAIghe Aslr] 3 FIFO Al
o} AE7t Waslch FuFE AN B e 7o,

1 line 2 searching block pixelss++
4 ( Pixels ) X 208% = 80 ( Pixel/ 1 Line )

3 ZJdF pixelrE AAsE 240 line(even field)-S 248-3a}

o] 24 Lined 1 Line%E Searching Blockell E3A]7]4
80(Pixel/Line) X 10(Line) = 800 (Pixel)
800 (Pixel) X 8(Bit) = 6400 (Bit)

YUV AEF YAZUHS oA XelE o= 6400(Bit)2] A W&
PAZIH 2B FIFOo] AAstal DSPH-S UdAZAue} Qlelgle
AH83te] dlelElE glejewd Xl #wie] Searching Block9 Pixel
EuF AAsl= 744 o) Even fieldulel 94 AR E AalsA 5ln

2
2
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27S DSPAe] glolem Ag wl YHLAHE 0dd field’t € =
tlolel & 714 A =

B st=gojolAE DSP(TMS320C31)8 9171 Al efol=eoll a2
3} 30ns FIFO(262214word) & AF£3}aL 70-75ns] YUV[4:2:21& A
Ast7] Qa4 30ns FIFO(262214word)E A-83ledl #A7F 913
Searching Block Pixel5%rg Astedy 83 %42 v=elolr)

28 172 DSPSt FIFO7 Eisllol&ste AXAHQ] B4-& HeRd
Lol

LLC S — \CSTRB
2 F_SWCK “CRAW
AREF FWE * NS

e

FPGA H3
(dlinx) *“—qnT0

\INTO

CREF | FPGA | F_IE
VEYNC | (Xilinx) (RSt ™

kA FIFO

f——————
(S.f.ﬂi?) HEYNC (Field |1 ———— | TMS320C31
Memory) % BA[00:23]

D

YUV[00:15] CD[00:15]

a9 17. DSP9} FIFO7ZF <lElJlo] X

3} Searching Blocke] PixelE2 A& 93k FIFO(M518221)2] pin
description2 v}-g3} Zt}l

- SWCK(Serial write clock) : WX ®lole] #lAAE Al dHolelE &
Aela B 227 o=dlA EAEE F7HA 7] &l AEF o] 2

- RSTW(Write Reset) : W% 227] olEdl ¥QEE 028 sh=dl A
Fxlo] 7k

- Din : dlo]¥] i olt.

- WE(Write Enable) : Write Enable A1Z &4 high level?] 2%
SWCKAZoll vje} o=l FrhsbaiA wlelelst xa-dd. WE7}
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low?l A% ol=dlats ZFrhelx g 4 dolHE FAIE T
vt

- IE(Input Enable) : Input Enabledl% & <13 dle]elE enableAl
ZIth. Low levelq] Aol & ulolel & FAlsl3 o] =l X<}

Bl & F7HA e

728 18€ FIFOd) wlolel & Aaslen] Ha3d} elo|YES ehich

2% 189] Elo] =} o] FIF02 7] oj=alxtel 2l4lelrt
WE,IE A% 2% SWCKol| 5717} =lof et

FIFQol] A A4 LLCEF¥# HREF, CREF, ODD A¥ & 7|F2o 8
)31 FIFO9)] Even Fielde] PixelE Zoll |3t PixelihS ALl
A v}, 13l7] YA FIF02] 7] oj=aA 2|42 Even Field
9] AJztule} s} WEXEE Ag3le] fUsh= Pixel®] izt &<t
ot High & fFAshed AHAAIZc),

£& Searching Blockg PixelE4l FIFQol] #Asl7] $]al4
SWCK, RSTW, WE, IE9] AE & oIt H-Feld.

n cycle disable cycle disable cycle n+1 cycle

(a)
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n cycle 0 cycle 1 cycle 2 cydcle
Lwe
SWCK

RSTW

WE %

IE%

2% 18. (b) FIFO 227] Elolvl =

- SWCK : FIFO dlo|8] #jx] Hlo& LLC2 E%& A&
- RSTW : Even Fielde] A]&<el ODDAl&Z2] Low Levelol4 <F
LLC2 E%o] 27 A= E<¢F Highd £8A|A FIFO| g4l A7

o}.
VCC
D Q—H
W—e— ¢ RSTW
bC
Qi-e+—q J CIR
CE
E—
- C
LLC2 ,
-
ODD

29 19. RSTWAIL X 9] WA
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2% 19F RSTWAlZ ] wtAHol),

- Din : YUVAZF Y(8bit)AEE dHgch

- IE : &4 high levelZ3le] 1 YHIE FA3 3o

- WE : Searching Block2] PixelE7t¥ o high level2 3tc},

1 Line® 20 £% 3lle2 g 32 Pixelnle} F 719 Pixeltt& ¢34
3 sfojof sta 32 LLC2 F¥uict 712§ elMstm o shiel el
16~ s 174 7HE Zhak HIGH Level2 ¥ slo] WEAIS
HEA A Z1 T}

B QTE vinle ezt WS ol8d AXE Mt zFel $Ao
TS Gy oluAE Huiste] AAZo R HUAA xHI do} & Aow
ZAG S A b shhe] AW o ZhA Wy Al sbg
Fout A AEFH Aol AAHA Woluk H5A VAN Bl 5 H&
4 EAF el Yol BF A% FEHor P Wadel A=}

oo
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M 4 2 AlAH J)IsEM U FZMHH EOF
1. A Alxw)

2E SEE AQQARGE 249G 3A L AXAdez Fokn S
Gabel B4 olEEe Axehe 18K (30008)A 28] ZAlE 2N Aaule
P A7) g Rold AN F YEF ALWE DENRUE ke Az
Wil S9AXs AmpE UAHAA L Baol wek H Hel A /4749
ATA /N HANE 4o QARES Yok F, B AFE 257 A6
Aot €2 AASE A A=Wt BAH olFoli F4 AFHE =
ANaule AR A, £9% D P FHE 7 A% A=Y P4t 4
8% A% AxW J5e BHT o] 2AY FERAA J1¢ BEE AT
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