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Abstract; Focusing on the disadvantages of classical AdaBoost algorithm, this paper mainly analyzes the issue that the

training time for classifiers is time-consuming and in training process the training results severely constringe the training

samples(excessive training)and a new method is advanced to avoid the problems. The new method is to buffer the compu-

tational results of sorted feature values and update the training samples in time. As a result, using the method to train a

cascade license plate, the experimental results show that the new method does not lead to the issue of excessive training

and time consuming like classical AdaBoost often does, and moreover, the training time is shortened to 50 percent with a

high detection rate and a low false alarm rate.

Key words: AdaBoost; sample update; feature value; excessive training; license plate detection

1 518

RN AR R ECEEHR AT AEEE
ZAEA, ERFERAN RGN — T RBEARIY I
ERAARZE LB A AR EELZ
—MGRER I T KB F RN, EAREZH
il 77 ¥ , AdaBoost FLH:12 BB MR A L A 2R 5K
B2 3 E AR AT fr 33 ) L [ B B A IR 3
B ORE YR AERA Boosting HED!, FIHZK

K ER: 2009-05-19; B BH3: 2009 -07 - 19
BEEWMA . ERHHERPI A (KJ090519)

BEADE —-4ABEIBERRBAN-ITREIE
2, B AR B — R I SRR R 4 288
B AdaBoost B ¥k 44 B 40 25 2% B9 R 1 5
EFEFER,BENINELBA 28K P. Vio-
ol 45 8 2577 2 0 ) ok 18] A 120 4 T4 o b S A AT
BV HUS R, Xiao > %42 H T Boosting Chain Il
HEE, B TRIRTATENHTLSTEE
—ERE FWA T YIZReE ] ; Jianxin Wul® 2542 1
VI rh BB BRI MR VI SR8 3 . AR T, X S0



78

J5 SCBK , % - — Rl itk AdaBoost B AW 7 41

IR BE B S A AR RVIZRRTR]. Sk, A Sci
H TS AR R R A R R R IR R R VI
BE, TR KRG8 4L T 50 K 2R B VI kit ).

2 &4 AdaBoost B ik

AdaBoost Bk R - A aE ) HRA R
HEAMAKRES RS — R E R LIE L —E
FEES B, s —A4r K EE IR B MRS K
208 ELSE T, HES MRS RS LEN K
FEDLSS B AT, 408 B3 28851 80 T RS i, 58
SEBMIERBRBTE.

AdaBoost LT F R af , WAR K 4 fg
FROESE P BEAR /DY — BB 43 R B RFIE T 72 — A
BHA R H B X R B ERE —E L
MAMEAEERR . BEREHARTA 43
SAES A AR KPR RBER . Bk
T

BRA n MHRRER (21,51), (22,52)
(x> y,) I GRHEARE K, y, = {0,11 (G =1,
2,0, n) XPAERMBAE. ENGEASILE m
MBREA, | D EFEAR  FF 5 2R AT BFRIE,
RN £F(Cx), 1< <r WFHE i MERL,,
W R R LAz, olx), fi(z),
()b S — A ARFE £, A — AR (528
8.5 § MEIEM S A8 H A BRE 6, . —MFRE
f; MM ERAERX TR E P (RA + 1 Hfk
B0 M. 3 Pf, < PO B, hi(x) = 1; HFW,
hj(.r) = 0.

YiIZs Bl X B SRR A AT 40T, S
FEERBEE ¢ DRSS, BAKAHEH—
ANRATHAS .

WHHFET

(1) ® w,,; A ¢ WIGHPE MERIRE
U, W UG A R E A E He i R AR R4k xF
Ty = 0MEER, wy ; = 12m ;3T y; = 1HEEAR,
wy,; = 17213

(2) fort = 1,2, , TEREZE, T HIN%H
KE)

O EH 4, #18 w, Hw, =

n
wt,i/z Wy, i3
i=1

@ T RAFHE j, VISR HEH 2488 ny , R
WETHMEO MKWE P, FHAEKEK ¢ =

Z";ww L i) — v | EKBNE/D;

@ M ERET @ HEFHsLehRl 1
BER/NMER ¢, BB,

@ BEEHEBIHEATNNNE wy,; =
w, 8% e, WREMIEN S | MR, HIEH
43K, Me =0 RZ e = 1,8 = ¢/(1 - ¢);

(3) AR MRS H

t=1

1 ah,(x)>=0.52, 0,
h(x):{ Z k() ; s

0 otherwise
Hip,a, = In(1/8,).

X RS Rt R B 2 B AT A TEIR AR
ARAE LR E R O(n); B H @ TN
FHEEHTHY, KR EEREHN O(nlogan); B
FHEANENNBEIERE RN O(n). RIZTHERE
B K, MY s5aKaHEMNEERENR
K % O(nlogyn +2n). BFERFRIIZGS K % BIE
FR.BEM, YIGRBEA RS A ISA N B B REN
T* Kx*O(nloggn +2n).

3 B3RS AdaBoost EiE

MAEGE AdaBoost B LT AT LIE 1, VISRt
8] F B2 RE 7 5 Y% AU 238 B pE AT AR AR 1 3
B HEF SRR L RIE, YNGR E EAE,
ERBEVERTT, W WG E 2 A 1A L.
AT A d R B[R] &, X AdaBoost Bk
BEAT I T et

(1) BaEdLkit S MR A4S, WEB BT
KHPFHREN T,;

(2) | w,,; A% ¢ WIEFPE MEEARIRE
B, YNGR AR ERE I T AR WALt
Ty = 0FEAER, w, ; = 12m; X Fy, = LA,
wy,; = 1/21;

(3) B ITA AR BTG FFE R, Fxd
RRFHE AL m] B AT HE , HEF S R P B4 5
EERFEHARTS

(4) for t = 1,2, , TGEZE, T HI%H
wEO

OWEH—1, FH w,;, Fw,; =

'wt,i/jj Wy,is
@ X FHEAFHE 7, ¥ HE 7 1 R IE B 45 R BL



42 BB T 55T

2010 4E

I SRR R RUE & , 8 S W R
EHERBEING—DBRKE by, o RBEOHRR ¢
= Z;w,,j f hj(x,-) -y |y

© M ERBIR(2) BhE M55 R R — 4
BAR/NMEIR ¢, MR,

@ BFEHENMERITTNPNE wy,; =
w,, B e FERITER &S i MEA 2, WIEH
SEMe =032 e; = 1,8 = ¢,/(1 —¢,);

®t=1t+1;

(5) R HHERST LB TR E

O HHEiEB R NETH S LELEAE
i, /8 — iR

1 ah, (x) =0. a,
h(x)={ 2y ehi(2) 052 )

t¥1

0 otherwise
Hrp a, = In(1/8,).
@ THELHRFLBIFHTHRE

e= L3 1 h(z) - w1
S

Q@ R e = T, PTG i O©. /N, 5%
R@6).

(6) % MRTRA LS, EHFIGEA, HP R
(2).

A LGB AdaBoost Bk FEEBEMN A F
. H—R=PR3) #M4) 71 Q, H FATE—K
XA FHE AT RAE (BT E T, K e Bk A
AT BEE BT, XA R RS E
AN K * O(nlogygn + n) + T* K*xO(n). M
VNGRS ES T, TREEHMEBK, FES
EBREHRML>, BHBENMNEGREEZER
T * K * O(n) BR5E. LB R, X880k il LU
BRI SRRV SR R F A H 128 1L
BEREERRH_EPRO) .G HHO.O K
(6), HBAABJHPFHRERTRENRE T, BT,
BTG R, % 2 RT5R KA
FrlgeEA , EH AN EF TSR BT ER
5 R 43 S AR B ER A S AR RN FEBIRE A I R
b XRERIE T Y25 R 1 2 28 88 R TR 9 2>
B8, WTsdge T i Y ZhiB) A A2 4 .

4 FEIiNGEHER

BHTREA SR 1 B VI GRAe A Y BEAH_E X1 2R
BEAHEAT AR LA G BT T s 72 e BN

FEARZE I SR Rl (B B FUNGREA 1A R
AHIRE, FFHREEEA, MUERRETHERR
[ BE RS X HE VI ZR IR M BB/ A FHEH
SHE.

FEXT R REANE R A , T ERBUR R ity it
TR o R A A B S T B R AR
ATRAR B A e, T R BOL /A R (5 1A
W) B RERMEGMER ERT A ERER.
N -

@) RHEE () MBS SRS () MR G MR
Bl FEHEAEHRAR

X TR AL BE T %, FEEMAEA I E
FOTER LB S . # R 77 BT AR BB Befe g
BRE%E Eid R Oy AR LA B BB AR M A
MEKN. B2 50T - EFMERETERHH 5
¥.

¥
i

b)@ c)ﬁyf ()'&
B2 EEREFEFAR
5 KBERSHH

5.1 g2 a

B AdaBoost B ik B TN 43
. A SNSRI AR N — B A B FE W
SRR P EBUE SRR . SRR A B A KM 352 * 288
BE, G025 MIE K. i TEI AL ER
ARIBESE , R AT iM%, Y4 23k
Zeat B O BB A 4R B R B AR B SR TR
MIGSHR T BT 8 000 fEE A (& FE A
e pd) . X 25t — A B AR T AL
MR E T PG EBE R 2 500 18, hF M
B H 5 000 18, FIFRHK M B R 500 §8 . B e ix i
FEAE F B4 T FAb 3 IH — 4k R 20(20 RE KD, 5
K A T 36 648 4~ Haar-like $F4E. WX IFIE R
P4 3.0GHz CPU, 2GB N %, ¥4k &R 48 Windows
XP, £ OpenCV1.0 ¥ & L2, B E— 580
KA LH 41s. WS B R BER BRI
S PEIRZEMN 1% TR T FE 0. 1% , IZR 84815
)20 54> 288, 3 1 835 5543228, Y Zkntia)
29 18.3 /B B 3 RUNZRAE B 58 BB
X R AR R e R A



J SRR, 55— Rk AdaBoost ¥ I T5 K 43

BTH
100
oo
8o}
70}
S 60f
® sof
-
& 40}
30}
—o— % 3tAdaBoostl ¥
10
56 T00 150 200 250 300

BARBIY

3 BEHEBIMERUEXR

ME 3 hF &R T IE W, BE S EKB/A
BN, 1555 AdaBoost BEHBIMRFARAR—H
A MEETRE, XEHTHRATIMNEGHE.
NRBRB—E R E S ERBEEVIEIT, I
it SR B RE AR 2 FE RIRE AR VIR AR o, ;X FE VI 45
SRR AR AR RE N BAALE . B, 55
B AR TR K. AL B A
B ISR IR B g & A, AT BB S R Hkfa e b
FHEO R %
5.2 BUHRTENGERT B L3

SEESHIEEL 6 000 MHEEZAR (2 000 P FREFEA,
4 Q00 HEZEMEAEA) F 7 500 MEEAS (2 500 P f8
B, 5 000 NIEZE A ) 2 HIXHE G o Akt
RBEEHITING, WEERIE 1.

*1 BORREUIGRE LR

Wk NGHEEE Haar S91E BABHE WK EAHS

B8 (E+f) KE  SUIGeE  SetE B[EE
Mg 7500 36 648 “4a1®  18.3/hEt 1835
#8518 6000 83699 4 93F  39.5/E 2418

MRS R A LIRS, it e A L BRI
R FITsnn , (B B84~ 55 53 28 85 0 Y 2R (a1 200 T B
T 50% A4, RASGHE B ER S TUIGERE.
5.3 MEtaTERMEEE L8

A 41 5 FH A% 55 ) AdaBoost & Bk A1 i A9
AdaBoost B iEF7E SR TR I 2% . WA i
BRI T 8% 7E 535 4 28 B H 43 BI4E 100 #1150 B, 410

RFRK R HEINE 2 FiR.
F 2 {8 AdaBoost 5Bt AdaBoost E k4 A BE I L B
L5 S . .
e g R RO 3/ % R /%
100 f£4; AdaBoost B ¥k 81.2 18.4
A SO R 86.1 15.0
150 54 AdaBoost B ¥k 81.4 17.7
A SR B 89.0 7.3

MEREIERTLAE H, Bt AdaBoost B B

Hf 55 AdaBoost B IEMPEREE ST, ILBIR AHTEIA
e T IVWFRARRE. R B YRS RKEHF
BRERTHERRERE, 75 H R KEHN R
W RERNE B A YR, RIE T B — RN GREA
PR T LIRNTE. BT LA UN G5 R i A 2K 2R BB TROR
M528RB4 D9 A SCR A M 1 I T R A T
AR A R A

(b) St FRAE 3

@B ©RE
B4 FEFHFTHERIKR
6 HRiG

ET R AdaBoost 7323 2 FH B 7
BRI A g R 2 — . (B2, £ 55 AdaBoost B
RV RE B ERMEEREEF, EF LA
L YNGR AL 7350 AR B A S BT gk
) R, S BN 5 1 R B A0 S A RS BE AR

AR T — Rt AdaBoost B I%, #T
TG BB U GHEA RN R, E5—%
TR ERA SEHG BT R A R R RIRE A D SR P, X
FERESR T Ik (RIRR AN & A2, AT 6 9 4t SR g
AR EB BERTIE R . FI B R e E R 45
RHTRAFUBLSALENERTE, KREET
SHRASYN GRS ] N, SOt 5 B9 AdaBoost B35
BAMESITRS.

KEERIEN TRHBENOEERRTERE
%, RS RE I GE T RS W E K&K
HETHENRE R, RIS T RS R,

SEW:

[1] Wu Qiang, Huaifeng Zhang, Wenjing Jia, et al. Carplate
detection using cascaded tree — style learner based on hybrid
object features[ EB/OL]. {2009 — 03 — 15]. http: //por-
tal. acm. org.

[2] Freund Y, Schapire R E. Experiments with a new boosting
algorithm[ C]//Proc of the 13th International Conference
on Machine Learning. San Francisco: Morgan Kaufmann
Publishers, 1996 . 148 ~ 156.

[3] Schapire R E. A brief introduction to boosting[ C]// Proc
of the 16th International Joint Conference of Artificial In-
telligence. San Francisco: Publishers Inc, 1999: 1401 —
1406. (T4#% 48 W)



48 W T S EL

SE:

[1] &%k, BHE, ZTHEH. DVB-T KR4 2k -
SKFFT 4 ZEA MBI & ROM {R4LLT]. B 722 538
Hl, 2008, 25(11):16 —20.

[2] JoHs, sk¥s, ERHT. 802. 16 ZREAEK WAL E FFT M)
BT SEBE()]. Bol T 5IHEHL, 2009, 26(2):1 -
4.

{3] LiuGH, Feng QY. ASIC design of low — power reconfig-
urable FFT processor{ C]//ASICON’ 07. China: Chang-
sha, IEEE, 2007:44 —47.

[4] Wang Chuachin, Huang Jianming, Cheng Hsian chang. A
2K/8K mode small — area FFT processor for OFDM de —
modulation of DVB ~ T receivers{]]. IEEE Transactions
on Consumer Electronics, 2005, 51(1):28 —32.

[5] Chang Weihsin Chang, Truong Nguyen. An OFDM — spec-

2010 ¢ -

ified lossless FFT architecture[ J]. IEEE Transactions on
circuits and systems, 2006, 53(6):1235—1243.

[6] Kim HG, Youn J] S, Yoon K T, et al. 8K — point
pipelined FFT/IFFT with compact memory for DVB - T
using block floating — point scaling technique[ C]// Infor-
mation and Communications Technology (ICICT 2007).
Dhaka, Bangladesh University, IEEE, 2007:41—44.

EE®

£ 8 95,0983 -),W-LHRA R AR FERE
it

B T 5,958 -), 8l By v L B S SR AL R
HEH0R & B0 B O A5 S0 .

2 B B,0976-),BIWRL. HARFAAREERF
SOC.

(L#F 43 )

[4] Viola P, Jones M. Rapid object detection using a boosted
cascade of simple features[J]. IEEE Computer Soc. Com-
puter Vision and Pattern Recognition, 2001 (1): 511 —
518.

5] Xiao Rong, Zhu Long, Hongjiang Zhang. Boosting chain
learning for object detection[ C]//ICCV 2003. China: Bei-
jing, 2003:709 — 715.

[6] Wu ], Regh ] M, Mullin M D. Learning a rare event de-
tection cascade by direct feature selection [ C]// NIPS.
Canada: Vancouver, 2004.

[7] Freund Y,Schapire R E. A decision — theoretic generaliza-
tion of online learning and an application to boosting[ ] ].
Computer and System Sciences, 1997, 55(1): 119-139.

[8] Kim ] H, Kwon BG, Kim ] Y, et al. Method to improve

the performance of the AdaBoost algorithm by combining
weak classifiers| EB/OL]. [2009 — 03 — 10]. http: //www.
ieee. org/portal /site.

[9] ZEHa, NS, £ 5:H7. AproPhos: 3 F AdaBoost 7
B O BRI HBR RE]]. M FFS5iHHEN,
2007,24(7):35-39.

EEE:

FXE 2, (1963 ), BIEER. BEFT i =0 Bk i
TH.

AEE B,01974-) 84 Hre 5 m e IR A
BES 5,01961-), 1, 88 R yERRs E
BALE K TR



