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Abstract

With the prevalence of camera device, video shot can be easily obtained. However,
such video obtained in moving carrier has the shaking problem resulted from camera’s
shacking. Video shacking not only leads to bad video effect but also leads to false
judgment or missing judgment, which are harmful to the next image object trailing.
Thus, the require of stabilization of video is more and more important.

The most common video stabilization framework including three modules: global
motion estimation, motion filter and motion compensation. The object of global motion
estimation module is to calculate the relative motion vector of adjacent frames'
background, that is, the global motion vector. Global motion includes two parts,
intentional motion and camera shaking. The motion resulting from cameraman'’s will is
intentional motion, and the difference of global motion and intentional motion is
camera shaking. For smooth visual effect, motion filter should be introduced to
alleviate shaking. The function of motion compensation module is to translate, rotate
and scale the video image according to the opposition of the shaking parameters so as
to achieve smooth and stable visual effect. In this paper, a robust and intelligent video
stabilization algorithm based on feature matching is put forward and realized. The
main works in this paper are:

(1)The traditional Shi—-Tomasi method is improved by introducing an adaptive
illumination independent model to realize robust feature tracking. Then feature
matching errors and motion consistence principle are used to improve feature
reliability. Experiment results show that the proposed method is robust to both moving
object and illumination change.

(2)The correspondence between matched features is used to shacking detection.

(3)We developed an automatic video stabilization system based on our proposed
techniques. The relative motion vector of adjacent frames’ background is used to make
sure whether shacking is exist. If shacking does not exist then motion compensation is
not need. So, system efficiency reduce by motion compensation is avoid.

Key words: video stabilization; shaking detection; robustness; global motion estimate
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AE RIS VEREAT M4

2. HTANFOCEARAIE A RURFIE 20k o AEOGZERIRAZALIS,  Shi-Tomasi
BRBUE SE AN R SR AN FE AL, 4% WU 1 7 Ak P e i ol K B AT R AIE 25
Ko

3. YNFELSL TR A RIS AE (LS4 B, Sg4)RiE
N IE R ZE . R, FEERR R s s A 4 Rs s il TH S

4. BAV RPN

B EL_E R R, YanlAE A4 T BT AR AE (R ST N B, E AR RS
IR RS AN R, AR IEVL B PR RLZE . ShifTTomasiAl HI ]
IR ZE AT RAEAT RS0 AERS), Sinisa % ATERFE APl AT 5 RAAE SCRFEE, Michele
A5 NAE SRR (R BE A bl D 1 57 B8 AR B /NRFALE 7 RO DL IRE B R IR BT, 4t T
FROEULEC S ATRAE Y, PR LASHIE FE AR R B X 3 sl I Bl Re ik DL e
SR ERRIE TP RS — Dy I BEAT I FT . R A T A ] RUATS 3R AT AR B R S AT
EARADFEF

A, AFHELREHRE T LA, Bk A TR IR S UL RS Y
G RIE AN Tk R BEAEAE AT R AL DG BC N BN S RE AR AL H & SRR IR R
AEVE AL R 22 0 M AIE 3l — S B U 477280 DL B 25 R A R MRSk LAS e S & b
Pho RIS, RIS THRE A IS, TR AR5 & DL BC R R B 5%k . 207
{238 I X it 18]35 B 2 Kt AT o M e U AT B sl A, BE M E A& 5 T 24
BE— D HIE s AME AL B, AR G AE AR B R A BB e AR i AME SR R R St
RESINL

3.2 BEMFETEHEZE

Bl TR AE T AR A2 B A8+ B0 B b AR ZE O WA, AR SCHR L — o 81 4 5 R
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TR A B B T A R
3.2.1 REBEMFELE

2o i) Shi-Tomasi SIEEVL R FE P B RAER EEA AR, FAERX AT
T, BHNOCER A RAR S 23 G RFE A VL BC PR & SR IRIE K, 2T i R B &K
RAEE R . A G EARHR Y SR, SR A, 22X TR
BNk, EEZT, BRI S B BB AR, Gl Al e
AEX RN AGR 3R AR B A G — M, ] ) P AR A AE A < it F) A A
ERRRFIE AR R RIS AR . IRYE BN ECE 26, X (3-8) 2 WA M izt

£ B AR R BRI FEE S FE RN TAK) s oK), FerPAK) FARFIEQiAE 2K
ot P 5 R 222t P A5 ) 6 P A0 B P REAT 54

3 e (X))
K)= [X2 3-16
A gUMWﬁ (3-10)

AK) SR 1 REANRF HEQi S 25 ot 2] 2 kit AR 1) 7 B AR AR A R o o (k) U7 RS Ak
BARERE, THEON:

(k) =1 =2 (k)1 (3-17)
2 (XM 2 (X
E _ XeQ)j !E _ Xe€); (3-18)
L-L L-L

Horp LR IR CRAL: B3 . ARFIRERERN TG, (3-8) it
5:
D= 3 [1(X)=A(K)- 1, (W(X,AD))-5(k)] (3-19)

(3-8) AL N(3-19)LhJm , 'RFAIEULAC AR F b bR i 0 B AR S L AR AT 1 2Rk i
B, IR 1 S A T H AR R B BIRE I . SIS A5 RR], SIS K
X LB A 7 AT R R P kD E T A 5t 5 JEE AR AR AT 28RS Ik 2% R AR DL AC o

3.2.2 $HEBMIEFIE

VCHC AL B AR i b T ARF AL A 45 B Y K S s sh A 5 S Pria 22 7 S5 AR
FIGEAFFEFRVLAC . RIS, 375 P AR R AE R R IZ S BT AR, BT )R
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WIS AR IE IR GILIIZFER, SALRIBIHITIRRE. N TIRE
WERE, ASCAIR FARHIEAR 22 AW 7 155 38 B — S 10 U AT S A 2 0 2
DA B ST IS B e b
1. AR e
9T ARE DU BCARHAE (0 B, A SO T — Bl A 23 20 5 00 S 422 B
W AEHEAT I . 0552 S e JOUAE Qi 2255 K WTRIZ 201 ¢ 1R 22 7 77 A1
ai§ﬂxm—uwo«mﬁ (3-20)

RAEWL AL S, FAI T IREAL T e, Al MBUE HOVIES AT, 2 i
AT LME NN A5

P(e)= e 40 (3-21)

2ro

Hor (u, o) RoRWEEATT 22, 0] CAHFTE FHIE R ZE AT S HS MR, B
o i 43 A R B2 R PR AT S0 X 18] [u-3.50, u+3.50] b B w40 A s B )
99.9%. F:T =M AR IEA, X8 [u-30, u+30] LAMOEHE HBLRIMERAEH /N, 2
IR RUERATAA, AFHIE Qi iR ZE e fEX AL, Bl

&, — 1| <30 (3-22)

WCHRRE N RSAE, BN TEBFIE. B, RATRIEREICE R ZE S5 H 51
YA, PR T RFIE R ROPE ) e

2. EEIRIRFHESIRR

A SR I B 22 R W AR I Zh S U, dbmsgm g &5 K. Tk
M EshEl s FRHIES 5 E 205, MR 12 30— S0P 5 i 1) 20 56 U0E 1
TEREAT 0 hr . @sh— B RN AT AUA I T . MHAikg P A iE sh il ke,
RIS M B T H R R e R s e A — e . iRIEIEsh—8
PEIRI, BTCAE e 3RA A EE k Wirh (I EEANRREA X TS5 Mg shia &, G
iffy i AR IR (1032 By 1) 2 AP 3518 B ) s [0 AR K 7 [m) A D O 22 o 5 O 22 16 ) R AN 13
SETRE, TSR FZRHIE A TERE . DA B FR 5= iR an

BELL VK, OTEREAS, TV, t) | AT ang(V(k, O) N HFEARE . Hdr || || FoR
AL, ang FonImETT R, V(K IR HHETEE k WA T2 t igs)m &,
FABL Vi(k, O IR T —HFE Qi iEsh &, ILIEsh R BRI bR 2 -

1n1

o|(v (k,t>)||=J;ZO(\WH—|M () (3-23)
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\W@7W=%§3Mw¢m (3-24)

n AVCEC R R « FRATEHT B I 0 L8 A0~ 34112 3 [n) ' AH 22 ELEOR RRFE 2 2
NI RARHIE, BT MRHEE ST IR, SEEF B E T RIbREZE, " LLE
AN A 5E R

. {1, “N(k,t)u -V, (k,t)H‘ <3|V (k)| ~[ang (v (k, 1) - ang (V; (k, 1)) < 3o ang (v; (k, 1) (3-25)

0, otherwise

2 S3) N 1 BFRRFHE Qi AR N 0 BRFIE Qi TE3K

- 592K F RO E A 50 0 5 i 3 T i JE I, AR$E 3o HENIB4, JX
PRI TT A BRSO P AR R BN (FEAK<10) IOl FEAHAR M IT G Ak B 2
R T REAE B Y B T K S Os A S st friza sh 2 R E R R, S UTECRRE
B n HalRE/D TERBUFIEECE m, Kk, AIESIERA R, SLI6 bk B
fEFEZ /bRy 25, DARIEVCECRRAEXTE0E KT 10, JFH, NT BafHEREL 2
R EA TR R S, R TR, IERURHIESE — AT 50, BPIEHUR
fEF RN 25<m<50.

32 B8 — SR A
3.3 £ REHNSYKRE

RGBSR 2R sh 28t 507 L BRI VL RO, A8 Bl Loy i
TR — RO WL, RIFE RGS AT WY 2L — i EHR R 5 T RAE N
LUR BRI Z25 W0, Bl i EREAE ILEC I S & AT EEBOR T AN X 18 3h 24
T3 R AR AR W UC R, A% K8 S, gl X A AR &I PR R i P AR A2 AT LA, kit
Hiaah Z 8. WRITIRAAT SR, [ LA vk i T AFAE RIHRE, PrEd
SR EOHER, € R EIN LRz 2 BOR I, HARX R 517, W Eiss)
i TH SRR AT S O H ) XA TV 32 ) — B LR AR, B
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Gzt Vies S B R IE S E, B 2 R ILECREE WAL, 83380
BATEELUGE, JasR AL BARE IR, (A X DLSEBLE S R i R . 5 —
JiT, AHARMIULECAH BT E ML T, sk RIS S EUEAE RUHRZE, X ILECK
FEAARIEEN, E2 T a4 A BRI TEAT ULAC, BT DAL [ € i UL T = A
[F 2B Wi R OB AR IR 22, SKPs A B 1 B — X AR AT W) iz s il T R
PRI b AN 23 R D 228 WiURH 22 50K T HH BB B ) R Bk AR AT D, i T 0 AR e A
JEBERAN B I AR N o A SRR BT 18 R 3 T AR R Wt UG B 1) 77 92Kk 24T
i

———

/// \\\\
RSN
» N \

(a) FHARMIIL AT (b) [&] € miVL A
K 3-3 WifalizshZ Kok o &

3.3.1 #HPEEISBK R

5 R S0t Je R AE DT e S 3 it 1, A SR EORL B0RS 1 32 sh Al 1F AR,
KHETFIED EEARCRHEE N — W EGMALEE R, DA m RGE B M
W, R T

1. HheXNE&TFHE ZETaRmEshsHiit. BT ZZEERFEN, IHEE
N, BEEEIE K FERET PR 28, X FE BRI R IZS), YIP e R
TERE IS A

2. ¥l DERNEHSHEAN T ERY K—15%, (FAE 2@z shz5 bt
MWIGEME. X BERBEIRIES, A5 RH Affine @358, H
Newton-Raphson 773t ATi2sh =5 fh i, #iEfH & . X YD ULEL F A RRfE
T A, 2 BRTCRRAE

3. KT ELR CFRSHY K—%) M 25— 2855, R Affine 12315
A4, H Newton-Raphson 77 VAT 12 8 S E0UAh TH A SMELGIE, SRS & MRFIEAE 24
LA RIS Y

W — AL AE AR AR A7 B AR Affine BRI, AI1RL I RS 5 FE
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X\ (a a)(x) (d
| = + 3-26
e 2GHG) o2
AAFAE n X ULECARFAE, ) DAAS 21— A SEEUs_E R (2n ) 2t T RE 2, AR 2L
%Eﬂ?ﬂffﬁéﬁfpﬁé)%iéiﬁ%iﬁ MG 00N RS TR % 2n>6, RIHEE R
Mo XTI ERA B S SO, N HRRITTIEHR — M 3. E X
ﬁb% ﬁpx’ Py:

2

N
D (ax +a,y; +d; —X)

i=0

Px

N 2 (3-27)

= z asxi +a,y; + dz - y,)
i=0

UEEE

0 0 0 op, Op, Op
Px _OPx _9Px _ZFy _ Py _ TPy g (3-28)
0a, Oa, od, ~oOa, 0Ja, oad,

R HENE TR (3-29), KMUILLNETTHE, ARG S ar~as, di~d2.

Zn:x,x
i=0

i=0 I:O

+d, 2 %

= i=0
alzxyl+a22yl +dz zylxl
=0 i=0

a12x +aZZyI+N -> % =0

i=0

a; > Xt +a, > Vi +d, > % — > %y =0 (3-29)
i=0 i=0 i=0 i=0

aszxiyi +a4zyi2 +dzzyi _Zyiyi’ =0
i=0 i=0 i=0 i=0

aszxi +a4Z y; + Nd, _Zyi’ =
i=0 i=0 i=0

3.32 FNER/EHNEH

A Z A MAEWEE s ZHCR T, B RTERAS 2 HT26 k Wi 25 r Kiash Z240R!
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=(A, D!), Pi= (A, D)E/RE i WiEIZE i-1 MEsiZ4, 7R, Hb A= {ay,
a, as, as}, D={d1, d2}, & N[EFH(2-10). & Affine izzhEi A

X1 =AX,+D, (3-30)
Hordr X Fl Xir 38 7 AR ZR AR SR K WA EE k-1 il i) A A5 S o (B RN 2R k-1 i

P r WA B SH, WA 2R K-1 My s ARBR X 7628 r WAL BR 2R R 687 FI 47
B X A LLRIR A

X, = A:71Xk71 + DI:—l (3'31)

(3-30) U Y Xier W AF(3-3L)H, ATLATS 2.
X, =A(AX+D,)+Dg,
Z(A:—lAk)Xk + AL D+ D,y
M EFCRTRD, 28 kSR r MR AS S RO 2R k-1 MRS r AR B SR K
W EE k-1 WA B S R TN, RS, 28 k-1 W28 v i A2 # 2 50mT
5 k-2 WIS r WIH) AR S H S k-1 MRS k-2 WA S B R RS, Hk3k
e, &R HAAHNEEEIZE R T, KRG LHTMENEESH W Z RS

Agz(ﬁA]Xr(kzz,k>r) (3-39

(3-32)

k=1( J=k
D¢ = ( Aj JDi + Dy (k=2 k>r) (3-34)
4 et
FALTT AT

Akf:(_r (,Am)'ljxr (r=1 k<r) (3-35)

q

-1( J=r
D= LH( J+1) ]D + Dy (r=Lk<r) (3-36)

i=k \_j=i+l
3.4 £z
MR PR H, BRAEHLRIZ s w73 PRl Wiz s 54 Wiz 3

[(3:1329320 - = WAZ LRI (] A — R0 35 /) — A5 ), BAT P ket T2 OR A
EEMIZ N AT RO E S, B TE, R f H LRk ﬂ%é}fﬁ’ﬁ%@ﬁ
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A E BT 5B IAMER Y, RN WIS s AR E B s #EAT X 7.
— R HRHE R H 2 R R8s BUR AR AT ie sh A, (B2, W T X ek il
TIEARER E MBS AR E Wiz sh# AT X 7, B, E1sehs EAEH T — &)
GRG0, EPXTLL BRI, SCERIER 3 —HEAE Qi 7EAH 4RI Bl 1n) & e M 1EAT )
Bl o BN N PR WAL RN (B AT R iz 3h, Al R AH Rz 2 )
FORMART 90 JERY I BBR B S . XM IREF g g T IS AEL SN X 2y
) @, AEATSAFAE LA P A )

1. A& BN HT S RS IN AR SE0 o

2. MEMIBENAIREER, B ABENG,  AH SRR (1) [m) & I A AN B S AT
Rizg), FILATREEA I H FHah

BEXT LA _EPRAN )R, A SR S — o B S il 75 %

RIEEL BN AR B, T LCNAERLSUR AR R BN, 38877 1) 23 R 8] P A3
BN HH k1 N5 k WU ECAE x 77 R AR T is8h 7 A4, M. V(k+l,
K)x- V(k, k-1)x<0 AL AE y J7 MR A 1 188007 A4, A V(k+1, K)y- V(K k-1),<0,
Horr V(k, )RR G HTER kK WUARXS T-Z5 Wit g m &, VK, k-1)x F1 V(K, k-1)y 735l
DN K MU T BT —WiAE x 7 [ Ay D5 [ AR o A& 3-4 FrosARIAE x 1IEJT [H)iE
B, WA RETTMRA, £y J7 AR R R T M3k, fEE ERI N
12y 77 10 [ IS AAAE TR A7 18] ROAH SRR RS o 20 Sl x 7 [6 Ay T [ #EAT £L 3,
B —J7 ) ER AT AR AL SRR H | B RE R BB, AN RARAE 27 1Al 47
EFL S, TEATRIS M. SEIG iy 15 WUFPI, & 30 mifi— X Pk,
24 30 Morrb Uy [ Al o B 2 I, DA REAAAE RIS, ST RIENAME, sk
(3-37) iR
1, foreach30 frames,|>2

: (3-37)
0, otherwise

Shaking ={

A CEEE A B LR RS A B i Jm iz s e, S0 1 RS I ST

BTSRRI EEYE . RN 73 AL 4E 7 0] EseAT B ek, e f 1 307 1A 3
WLIZ By 3 RIS S A I AN 520
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1. VGHCHERL N S8 B Rt B DR LAY D oh 58 BE AR A 3 7 1 A RCRFALE
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2. WTRIRENGEloA, M Ergt R R AT L

3. MMIEzh SRR, HIERAL T RE e sk BRI, b REs st
ERiEa vk AR .
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Bt 5k, i HIR B A B A A B
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£ 4EF BB S5EHME

&R shE h B S AE P SINE 2. Oy 1RO B BN ) S
EFRERPE), FHEN PSS EMENSEEAT 0. ILER, REVIE NN,
FrahA 5 BAT @R 1, 10 02 3 BAT 18 T (R, Rl DAE e {Raa e (1)

TR EEWEs S, BRI KRR s R, AR E RGN, (B
WGz B AR, SRR MBS TS RIS 3 IR BLERAS  EL sh S 806
MU 25 T R BEAT B sh A2, FFARIEAR B e] BB R A e, AR IR A2
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ke

poot poot

A

gonia pooan

[——]
= =
= =

100¢0 10101 1001

V==
O ==
= ==
=

y—

=]

==
==
= =
= =
==
==

== ]
[ — ]
(== — ]
(== ]

pooeoo

(== I i i — [ — |
== ]
[ — I — I — T — i — |

000t
0ot

B 4-1 A% BB
4.1 BEhEE
TEALFR AL G RGN W2 3 I HE € s fn3 sy, AN SR A ) 5 s s $44E
JEW LR EIE S . UK FR 280, WFEKE N n, DI)RRE | W55
i-1 WUE] K KA AE &, A ETER k WS 56 k-n+1 Wi (R ) K-FA2 2 R 1T DE " (x)
DE™M= > D (4-1)
ZARSEL 3RS A -
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B(x) = ni_lki LIO (4-2)
TR K7 1) B AL R A ME A Ji(X):
3,0 =D(X)-D,(x) (4-3)

BT IEAE IR € 13 5 A SOt R HLIZ 3. (HE2, LRI
GHliss BA AT, PRI RS & A ZEN, SSHRERIZA
IRAEK [ € R A KL n IS ASRERM FIE A s . 2 n /hiiEA
BRI, £ n R, WA AT S RSO, ARSI E
WIS R . Oy TR SR e, BRI P R, 314 B4 BUJR BB 7T
AR, R RS s anil, ARGE S SIR 1 KN 5 T I ST i
RIS AR KE n BEhiENME, JHERERE P IRIER ZAR L, BaE M i
UGN

4.2 BTEHEME

B M ARG B Sl T M s s T SRR N E S S BE AR, R
A RAFE SR B E ISR E P75 E5E s sl g e, T DARSE R
NEENSH, KU BRI R AT IR AR 0, SRAGAID R e R ALY 41 o
(7 IR AR e AR B R BB A G, SRR I 7 AR < KSR AT B, 283k
15 v o B AL

4.2.1 ¥mhape

S5 1 & ik AT T RS P s 240 3o BB 57 51 1R 25—

IR HENZHW r KA RGN W Xe 205 K WU B X FESE M r
AR AR NI NN E, FEEhEsiZ 8, WE

X, =30 X, (4-4)

R (4-4) TS S5 FUR b B AR SRR 5 K TR (R0t AL B X

X =(31)" X, (4-5)
LR e Xe AR, (XYY o Wil 4-2 Fs, BT (3,)7 X, BTt SEAE TR I A
FERUE, TR A B S BN P R AE R R . X 7 B B AR VR R
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B, W WHITER BT ARE . WRYEREIE . =R HEEL,

uv) - //w+1, V)

(u, v+1) — — (u+1, v+1)

Kl 4-2 fffEE R EE

1. miEPE

B ARV RIS 5 (Xo, o) s FReilL (R E AL FR (X, ) r B IR FEABL B M (o, Yo) ALK
JEAH o 75 (Xo, Yo) s F HHAT AR 25 AR AR AL /NI, IR 5 10 — i ] B DO 1R 77 v
{HIE M (X0, Yo) HAHAIG ZR IR BEAH ZE AR RIN,  SX MR BE Ak B T v 27 AR K ) iR
#, WIS .

2. WEEMHREE

LM A V0 X BT AR B — A ek, R ek PO 57, AR (xo, yo) 1K)
VO FHAR RO FEAE, FRME TR f(xo, yo)(H, BARTHEEREW T

(1) ZeHE4E f(u, v) &% fu+1, v)FE1ER f(uo, v)

f (U, v)=f (u,v)+a( f (u+Lv)-f (u,v)) (4-6)

(2) FEARAE f(u, v+1) K f(u+1, v+1)f1E K f(uo, v+1)
f(Up,v+1)=f(uv+1)+a(f(u+Lv+1)-f(u,v+1)) (4-7)

(3) B f(uo, v) % f(uo, v+1)TEE SR f(uo, Vo)
f(Ug, Vo) =F (UgoV)+ B[ f (Ug,v+1)— f (U, V) ]
=(1-a)(1-8) f(uv)+a(1-4) f(u+Lv)+ (4-8)
(I-a)Bfuv+D)+apf(u+lv+1)

FESRREBINT, EAERG s 1, BUE || SR AR s 0RCH, T
KHu=[u ] v=|v ] a=u-|uy |, B=v-|v,|o & f(uo, vo)ITTHITFE, Lhr@iR
i f(u, v), fu+l, v), f(u, v+1), fu+d, v+1)P0ANBEE AR A BEARL (5 — IR 2 MR A A T
BEI, W LR f(uo, vo) AT A S A

f (U, Vo ) =[ f U+ v)-f (U, V) ][ f (u,v+1)-f (u,v)] B+
[fu+Lv+D)+ f(uv)—fuv+)-fu+Lv)es+fu,v)]

2R T ELHRE R T (o, vo) I ELFRAR RO E M2, PRI — AT LAAS 214

(4-9)
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N R RCR, BRI ERARIE R, s 8288k, &
J B RS R o T SRS B RGBA (K BEAR (R, PR =k N Hik . 45
RS S SN, AR IR E T i

FERIEOLR, REEEON RGB #3K, BN m>8 JEFF I, IX I 7 25t
R, G, BJZ70 ABHATARAEALEE, 31 58 B FR B BER A

422 TREXXIEEWR

ST R BT , MR 5 BIRIRE A (3)) XL R ESH EIR AL
ATEHEAR, ZERRRKEER N 27, £ EBAZ R AR ML X 2
AR, AMUERIBEEGES, RN SCRERMARIE R T35
R AL, AR SOIREE ALt ) LA AR SR AR S ks, A B R 42
R, AT R & LR A B AP i 2 15 X

2 N kel <j < k+}oA5 A0S K WOHARE 21 Wi, RIERshash 24,
AT BLRAS SR AR AR AR 20 iR R0 o A B R AT A 21 ANX
s A A 1 R T B AR A Al P9 K0S L, S L IR, IR A 4
ke AXERBPAAEAN TR ELEE, FE A X BBRERKEMN
median(1;(3/-X, )}, SERAERAE 4-3 FToR

(b) HHyJafaE BRI
Kl 4-3 FGREMJEL
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4.3 INGE

A E AT YEE BRI SEIL T, e R 2 A A SR UG 45 AR g T
AFAERE MR N AL, TR ARG T . Bem, Hash#z R
B AE AT VAAE T fal Sl
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£ 5E REFEXLUAERERTH

51 RGEZWIETFA

H T A SR F 92587 & 75 20 K & R G s AT Ab B, ok T
Microsoft 23 & & [ Visual C++ 6.0 (VC) 1E A KT E. B4, OpenCV Jf
R IR T RE B RPN, 7TV & R SEIL Ee - R e, [
I, FA145 418 OpenCV LR E g FE UK

goooonooonoa
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v
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=
=
=
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(b) of i RN AT Kb B
B 5-1 WA R T B AR R
AR ARG 2 BT S IR E TR SR W B 5-1 Fow o S NS N T
VA S AEER) AV A& O, BB EIRERN AVI SR AL, A€ J5 1
EUE 7 H1i% 3] PC HLI T Re8 R, i R T2 PC HLRI AT SRS Aa e AT s 7B
SERSRAE IR AT R B A B, TR BB AR & ST R pr e 2R i B R
LRMIE, ERGR&FTEA R MAIE S ENEGRER. EEIERE RN
H A/D H s ARG Z F A T AL AT b3 B BUR, R E RAAR SR
THRBERE S T EB T Y. e ieE s K ERF A1 S| PC AL IR a3,
AR AT A . KRG EEH BN S H GRS, BUERERMTHENL.
1. BEEE
A B R %458 1/3 SONY CCD #5453k, H AR TAEE T
EIA:1/60~12000 #», CCIR:1/50~10000 %5, 1S~ NTSC/PAL.
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2. BE&REF

UG KA R o] S S G LA S s s 2 4EBUEEED . MR R R
4 0-255 Z (A 3EAL, FEORAFAEAZAE S R R S A0 EE . S50 AR A M404T EIHECR:
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