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Abstract

With the development of human society , there are more and more social
insecurity factors at the same time. Each terrorist attack on the international gives
a wake-up call for every national security departments. As a result, many
countries pay more and more attentions to the use of video surveillance
technology to the important sectors, sensitive locations, such as to monitor public
places. Although the object detection technology such as face detection and
license plate detection have become more mature, however the high reliability
detection of moving human which is on the complex environment is still faced
with great difficulties. Meanwhile, to carry out the research also has important
theoretical significance to the objective model expression as well as the core of
this area.

At the present, the description of the main features contains tow parts which
are the processing of color and the extraction of the outline. The most
representative descriptors are Viola’s Haar-Like and Dalal’s HOG., and achieve
good results in human detection. In this thesis, we put forward a new descriptor-
Multi-scale orientation feature. The new features not only include the two
characteristics of their respective advantages, but also make up for their lack. This
feature is described according to the shape of the characteristics region, and the
set of all the features describe the different orientation of each scale in a picture.
Training these features in SVM and AdaBoost separately and use the training
result to detect the human in video and picture. According to the test on the public
testing sets and our own testing sets in this thesis, with the analysis of the result
comparing to other international algorithms, it can proves that: on the same
condition of detection principles, our algorithms have shown a clear advantage
both on the computing speed and the accuracy of detection result.

Key words: Pedestrian Detection; Multi-scale orientation feature set; Cascade
AdaBoost; Support Vector Machine(SVM)
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R AU AN B g . 75 INTRA 47 AN I, Dalal 75 155 2 — BIR TR
THUR T 900 Rl A . BIMEAE AR, A BV IR AR AT N\ Aar U ek e 10 5
ML — FHBATHRNE T “Pi#E” 1 hog FHE (O T H A ARSI
WABAT R F K& (Histograms of Oriented Gradients for Human Detection)
1) o @ ABAT RIS, TR T X R SR AN AT PASE U A R, 3B AT B
SEPLOT BEFE AR S YD AR AT A

55 SIFT R, HOG il ixh H& HUR) 5 X 35 ) i1 % Bk FE 1 23 A
A LR G H AR SR 5 X 3 P B AR D S st B 454, @ 3R AE B ARRITEAR
T2 7 R X IR Gt 11 3R 45 , HOG R 4 5 72 S AC #E 3% 220 00 1R 4
o TR 27, XBRE)Z SIFT RHERHRIR F . HOG RHIE R Mt i FE & 2.8
AN
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K- [ [ | K

(a) R-HOG/SIFT (b) C-HOG (c) Single centre C-HOG
Kl 2.8 = FiA R R AL A T

(2) BAMER R A F (R-HOG) & 3*3 /4 cell 2 %11 block &
TR . (b) FEANETER HOG FHE (C-HOG) LR _EKs el (IR cell
53 FAN [F) £ FEE 1) X 4. (o) B2 e A 576 1) C-HOG(Single centre C-HOG)
eI e = A ] cell SRELIL

Kl 2.7, RELZ SIFT FAE R FR 7 G R T 1 5e 7 BUE L
/NRGE BTG, KR T R 8 ANIXA], T BRRAN B 0 B F
FEMRAE B BE B I BT B, R R— 8 4R 2. FEBIgH
BT TG RRAE ] SR A ok, BRGNS L RRIE ) & o S R
~Foh 128 x 128 HIFERMERI N 4 x 4 AR~ N 32 x 32 HIEIG, SR HIT
T IR T MBS, AT1S 4 4 x 4x 8 HHIE R . BN TEIE
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WG RV TR AL AR S

MBI “Aem” (Ll Yo%k L2 S50 XL A 2347 10— L Ab B, wf
PLIE—20 LB BRI 5

X T HOG ¥ EM =, 7E# Dalal /&K 64*128 HIZRREA T4 IE 8%8 4
BEB/N Ccel)) FATRISY, XFEBIER T 8*16=128 1~ cell. %45 FiH4 5
FEARHY 4 S cell CHEIEEERIE 4 4 celD X140 1 41 (block), block
B RS cell JEATH S AE L, B EIIZE A (64%128) FHA
7*15=105 /> block. %%, A THEA™ cell #F&M SIFT K775, FHAH
P B R IBREETT n #4785, TR cell & B EIRRE T B 7 Bl (HIX
H77 1 bins FEEMBOEN 9 (WE 2.9), WAZ SIFT H111) 8, EfE 20
JE—~> bin, 0-180 5 180-360 )77 [ % FH %o &5 1 AH S5 1K 7 1k 4T A 2K K14
SRJE . FRKEREA block H 4 A cell MIRHE B 7 R R BGEER, BT
A cell BFIBREE B 7 BIR—A 9 4ERIm 5%, AT LAREAS Block {5 42—~ 36 4 (1 ]
. PR FTA R block (3£ 105 /M) MRICH BRESR, (AL T XA B
ff) 36*105=3780 4k 1t .

K 2.9 HOG R & 75 [m) R il 43
2.2.2 HOG BYSLINAFE

5T Dalal il Triggs 97 ] HOG #E 4T A Ak i) 27 51 33 5 L 1] 2.1001920,
REAE SR B R il ) KB AR B (B 2.1,
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N 2R3 TR R 2B S 1 S

LG — I TN ZRI 1 4

7

skt I ARRALE 2 18 0 PR AT B

7

AN 73 A AT 2]

A

X NARFIE N AR BEAT 702K

2.10 FEAAR) HARIIIHESE

i AP (5

l

ArEE A= -4k (gamma)

o i
PERGE IH T HH B PR 1 B (1 s AT A S B
A cel 1T Ay 4 5
ISP BlockEE (Neel 17 H
e 7 () Ko iy 1 b afe
W SR 0 B 1L (¥ HOGRR A,

A R L2 /L1 R ) B

I NERFESY

l

GRS ERND)

Overlap
of Blocks

2.11 Dalal 1 Triggs FIFRFHIESEELS H bt il iz B
AN A T, AR TR T WM TS 2
T AR R R A AE A7 R B oA, S RRHE R &, AN P
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N 2R3 TR R 2B S 1 S
AT AL [ B R BOROR A5 2 1 i R AE ) B o 38 I X [ 5 KNl
SR I RRFIESR G, RIS 70 2K e 34T I 2R T

2.2.3 Integral HOG #1 Extend HOG

Cong Hou %5 A\ 7£ 2007 - k3K | —jw L E(Multiview Pedestrian Detection
Based on Vector Boosting ), 7EHA/EHFE HOG (MM EHE 7 HAHE %y
fiE “P =) HOG” (Extended Histograms of Oriented Gradients features), Jf>k&
FH T W 25 R R 284 R [m) B4 T BLEE 0 2 M AT Nk AT 5 2] . Horp
EHOG A £ERAE J7 [a) vt 77 [a) F Ak, R0 7 R) s 21 LA 32 21 J7 1a) X
BN, MAER 3 AN EERXE (bin) FEXTHIFEITIH—1; H A Block /£
7> Block %, 7EX48 BT 07 BLCpk”, AT R AN ET AR )
RFIEIX [B] EARD, IXfER “EHOG”: KA TS CREIH 1 “FBUrHiEH T
K7 CIntegral HOG) 77V, FF45G & $2 Hh BUR T Aan il 45 74 T DL 21 s
RS 5, FREUAS T B I 2 A0 A AR 4R

2.2.4 SVM 4yZse

Vapnik #2152 EAL (Support Vector Machine, SVM) J& —FhJt T
G5 ) IR 5t /I 1 U] 10 2 5] 75y 1002436370 4R i SR P AZ BRI AN [R], BT 4y
N “EAE SVM” N “HELtt: SVM” PiFH, IX A SVM 2 b FEAS [F] (1) 4 |
AE &AM,

FOAZ O SRR 8 31 55 P 43 IS THT 1k 73 288 TH] 238 7 A A IE 1 43 1 HL 4%
Flafam R (nkEl 2.12).

2w

H2
KPRV ONEIEES
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N 2R3 TR R 2B S 1 S
LA AR DGy He LN o Mo o D8 B R KRR AR A
&,y e[+ -1 KM | wex +bl=0. Ko JTH iR IE 4, 3 2
FEA T AL |We X +b|>1, IXFE 73 SR B8 2/ ||W || o B2 73 2K W] B e K, B 22
IW [/, I ZE SRR AS AL
yilwex yb § = (2-5)
IR, 3R A fo I 1 T ) R m] BA R s a1 B 240 SRR A ) A BRI £ 5X
(2-B) LR AAT T SR e/ ME R HL

LXTIT I ]
$) =5 WP = (wow) (2-6)
N T R RARAL AL 5] N Lagrange BRIEL:
L= IWIF =Yy, (¢ ow+b)+ Y 2-7)

HA o >0 Lagrange F 20, IAE 1 in) U A2 225K L e/ ME . FE8(2-7)
RIRFTW. o b SRARG 7, 25T 0, nT DA b 1a) @ 4 oy — AN 1
PR . RIFELY A 0 o SRR 21 R 20 e KA

N l N
Q@)= a, ) 2. a4y %X,
i=1 ij=1
| (2-8)

imM:QCZQZO
i=1

X C e &I T

X TREARA BT EIARZAE ] 2 IR0, FRATTAT AR B AR ik 22 8] Ak S 1)
e A B 2s, AR B ZRNE N A RPIRES . (HIXFEA AT RE Ak 7 Ah—A
] “AERIHME”, R DX IR B TV AR

KT LR HIRIE, L5 S A =GR AR 2 Bk E R AR 2
IR AR TR, (R, MABR AR RER, TR R
—— R, L RARS. ANES. —ReE: T RN R R
X, HESAFURI . R R T, AR ST S B
SRR, i, ORI, SE M R AR R R, R
FRBEIATIE S . MERSR R R, TR R, REX
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W R TR K S22 B i S
ANREAEXS RAE E SRR I . XX R 08 v LR ZEAT [ 2T A
U EE S, AR A RO R AU RRE 2 [ ) R, BT AR o
Horit i R 2 B B B RHE SR U AR o PRSI S U2, AR A ) 2 2 s Bl ot
FEIRPEE . FTEARR, X S8 T ARSI . frbiiEi
BRI ) 5 T R R 12 Ao I e IR R R AR i

1£ Dalal Fr R R SCH, MEE ST JURAE 1) SVM 4 2888 77 18K 00
NIRRT 2], AR SE i, Zett SVM BRI RCR BEH T H e
KA SVM (45 5.

Dalal {i ] SVM X NARHEAT IR T FIHLER U T -

SR GRRPEARLE (BFEIEGI A B BT HOG %fiB, i Ew4n, g
64*128 I YIIZRFE A H K gt 4y 3780 4 [ HFFAE M) B —— X {8 2 _F i SVM A3l
H X o TR TFREANREA, RSO AR RE SR TS, L2 IR
REARAC A+, REIREAFFRICN-1——X (2 Eii SVM ARy, o Hit,
SO R SR BRI E SYM IR AL 7 Rk AT 2220 20 2%, &l
Z5)5, SVM BRI GRFEARFBEATORUE - 12 10 75 J5 Sk B A Aar i 7%
HR G AT DL 5 ok P I AN Y 04T DT R AN

2.3 RE/NLE

TEAREE, TAINAT U ET LA ST BT ARSI A = ZE R 78 7
%o FETEGHBER T, B THEBR ESHR A RO RE X 8k ik
TN HETREEE T M7, 36 1T EE AR A R X 34T 7 g, B
EMNAT NESIE . B3 R, R4h, AEETZHA. 2WAN LS
o FLTEMANTT M A R A e 7 IX A ] AR ME [R5 o DR AEAT ARSI A3,
Wik Z —ANFRAERIINREE . B AT & 2 B2 Inria 7T NBHREE . 1% E0RE
b, BHETSUF AR R T RHIER U775, W shapelet, HOG %5655 . bt m]
W, RFIEREEBUOG TAT NI & 2 A M 28 R . 4R, i indRATY LT
[y, X LT A AN B B A B R R AN R e i, SR AH AR . — B
REAT NI RG0S X B A A LS & B —iE, A Beis B e p i

&b
He o
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BRI TR L2 18 3

£ 38 ETHHHERIT AN

H_ERTR, ASCAT LS RIS : 17 AAMERIE T 2255, 1
HEam = REeA, X152 005 14T Nl U398 2 B Rt FR ) E . fEiX
RS, AR — R R R R IR ka3 T AR . 5 H BT
IR AN L, B LRI EZE DTk

P 7 — R R IR B, F R AT ARSI

AT N MM b, A0 T WM B8 % 2 07k SYM A
AdaBoost. SVM HmyEE &5 R ERAME, T AdaBoost g i A I 1) w2k
PE, SR ERE, P AT Lk B s R = .

AR EEATH TR HL W

55 1 R VEAN N B A SR N I BV 5

55 2 #8709 MSO HFAESE B 38 J7 i

55 3 TR AT o KRR R A

WG AEERS 4 55048 L H R AR AT VA Al

3.1 AXKAM AR ERENEE

R PR, RANTEL 508 Dalal $8H ) hog RFIELEAT AN
W R R, (HJ2 Dalal 48 H A AT R B 1S [l i, B A 28
PRI SCRE R AL, TH AN R 3 10 o =T 2 4 RHE [ AR A3 TR
TRIE Dalal (15256, Gn SRAEsK I A A0 4000 N5, HAEZTRE 1 BmiE
AT o S BRI A TCVH 2 S B3R 1) 2 J5 Qiang Zhu % hog HUAX T haar
RFIE, FIH boosted cascade HJFVEAE G Aar i B2 KA T HRIXFF ()38
JE IR R TR B SEIN A ESR . 525 Bo Wu 4 haar F3-iF 5 edgelet F3-1iF 45 &
KW E K, FAE A haar $54F 5 hog FBHELS Ak, $2H TIRATE CRI%s
TE#5R ¥ MSO (MSO: Multi-scale orientation feature, 22 R J7 [A1FE), ¥4
HATEE/ I T IR,

I A SRR BB, AR SCRT DATE EUG B A SEI0 A A B A,
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e RV AR S i S
FHFRAMREFHI G A RGHEIRKRERI279 2 85, 73 B ZREEAR
AEFRREI, FAEES AR 3.1 MKl 3.2, FEFE T REIHERI;, AR MSO
FAESE ARG . 7 SRAS AR A BE T AL H ARSI R 53925 0 A BA2a T o

MRS

S

AR

] o
IS AT MSOG Y
‘ T
RAE & | |svm.txtzkAdaBoost.txt
HHATMSOZR i T I 4 7
A —_
fEISVME% CR
AdaBoost
AT IR "
S
v
Y AR N
'EHSVMER Wk 2 ik
AdaBoostil =T
e s | &
SVM.tXtEL L
AdaBoost.txt | ’
K 3.1 JIZRFEARESEAE, Kl 3.2 HirkaliHELL ],
S3 AR TETH S T P S 2 IS A% FRHE AN 7 oA bn i H g5 2R
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N 2R3 TR R 2B S 1 S

3.2 MSO $FEE RIS

TE E ARSI, KA A (R R PR A U B e L e 4 A 1k g . I
UNRTE 51 53 Bk, B RO FRRE (IR 32 255 ) R 1 A B RN X 56 50
IPREL . X 5 TH A B A ARER M 12 Viola #2 Hi 1) Haar-Like 1 Dalal %
1 HOG 1E N RIRHERAR T, 11 HAE ARSI FiA 8] TIRGFAIBUR . il
R — BRI, ASCATST, Haar-Like I 2028 5 T 2% B B4 — Fifr o S 46
Ao AU TR —E “REEG” 18 “REE A8 BRI, 7R X
BRI “GRKEZM” FMMES. 1 HOG I ZAE TS R, G, BIER
W FERK “BREETT IR IR TR, B R R R B A B I T
A1 7E R — X I N 1 —Fp “ IXIRAR L MR Geih . SR, X FR 5 i AR AR AE
EHFEHIAR, ArExFEERGRY UK, J5#E TR XN
5, RIR 5 52 B SCR PR, T His 58 R 18 R — AR T i vl
il

ASCAEE SZ BN UL LR AARRERAR 00 Ja Ak, R T — OB RRIE, XA
IRERE T IS FRIE S, JETRAN T EATRIAE o X FRRIE DA EMR B (R AIE
PE A, I XARAE X IBUE 2 (B B AT BN B, R4 B BT 77 1)
REE o AR5 FHEERHARAE IR AR AT Ge it 1), R A SR 2H 5 SR BT TR Ak
FRIRFIE AR SR B 2 R AE A [ RBE B 7 [RRFALE

3.2.1 $FEETHIMIE

FE 2 RO LR AL R TS A 3.3 o, Herp R AMRHE XIS 2
= mm fIETT I, 3RS IR AR R R AR A TR, AR SR Ay
A 1L THRIETT R XA 6 B2 77 1] (R O AR SCIZ B AR R R B SRR
FRE SR A e SCROBR LI 5 SEANARRE , DR R Heam 4400 “ BFRE” D)5 2,
R B SR AR B 7 1) RS RS ] 5 R A 2 B
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ISR % dx B EH KB dy
WX IR KFFAE{E = arctan (dy/dx)

K3.3 HARFALAITHE

B, ARSCKIETTIR A NG A, RPN A 5
RIKEMEZ A, 778 SUM_L 1 SUM_R, BHAKFKEZd; ¥
BT N BT WSy, tHEBEKEZEdy o XXM IETRAERR EE
PRI T H T RIREAE .

ki 3.4 Fow, X3 A K EAE B2 NF1 SUM _ AFITHELA S

SUM. A > PixelVYalt (3-1)

xl< x< 2, y& ¥ ¥

Hrh, PixelValue(x, y) s hr A (x, y) B2 S K EE, X2& M
ELWBISRIE, SRA S ] LSRR IR SRS 12, XS AEIR KRR EIEIK
MR R IZ E R AT o IXFEARSCAE T LUK H I 7 TEARHIE A 7K P 2K B 22 dx AT
BB KEEZ dy .

dx=SUM _R-SUM _L
dy=SUM _D-SUM _U
Hr, SUM_R. SUM _L. SUM _DHSUM _U 73HI3RNIETT s

(3-2)
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ey /R AR R AR 22 B8 5
(IRESCHRPEE oINS SN NS S e SN PRI VIR
(0,0)

(x1, y1)

B

(x2, y2)

Bl 3.4 FET X I 2K BEAE SR AN
e, AN 0~360 FESE5r Ty 18 ANX A (e 3.5 Fvs ), FHORUEXS
T X 380 T [F)— X[ o SR AR AR SR AT LAAR 9 B 5K H SR 1) ox 1 dy T 5 HH XA
TR X IR N 1 “RE” BREET7 19 Ori _Rect ,
Ori Rect FKarctadgy (3-4)
Hor, F OB M o EUE 0, 1, 2, ..., 8 HIRREL, 0. 24 arctan(dy / dx)
FMEAE 1~20 Z A i, T Ori_Rect (I1E N 0; 4 arctandy /dx)IELE
21~40 Z [Al %, T Ori_ Rect FIME N 1; K IHISHE,

3.5 RFAEAE(E] H k7>
2 fEH SVM Al AdaBoost P T 73 Sl S A SCHRIRFAE S & 518, AR5
KRBT A ARFAL IR 150 T AN R R 2 S SR AR R S5 (. JF HAE AdaBoost
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N 2R3 TR R 2B S 1 S
AR B, A SO BRI RS R (i 3.5) 5008 18 4y, R
BEHFHIRCR i+ SVM BIFLEL, ASCRA BRIV 9 D2 mEIE 2D .
IARSCRINGRFEAR (BRI 7% 1D AR R R IEH S K, X
AR T “RFIEER”, R K RGBS 0N — S 4R R R AEAS SO A
ARG, XAFHIEER G IIRIE TR RN AR 5 1

3.2.2 AdaBoost $F{F & HI#1E

AW HELT Viola ) Haar-Like FFfE “ w48 REE” BO4FME, ASCHBE T
HOG H— RERHIE EIRaE, WAL T ASCH) “ 2 RE FRHE”. 18
AdaBoost HESE T, AT I 77 TEAFAE X I R EE R E Ty 6%6,8%8, ..., 20*20
IR, & 3.6.

66 8%8 10%10 20%20

P 3.6 AdaBoost T [HRFAE B 111 4
X T HAR 8 RE BB HFIRRER S, R E A mA, M EET R
P FRERFIE T 1, KPR B 5 W _EPR IK iHPace A iVPace #iiik 2
N2, EFEEFACAETRE BRI ARHE. Bl HHEFRRHERE N 6%6
INf, 72K /N N 64%128 VI ZRFEA I, 7] D45 21)((64-6)/2+1)*((128-6)/2+1)=1860
M. U A R B FTERER T E G, IR LR I HE
G — AN 11180 4 1) v 4EHFAE 7] 5

3.2.3 SVM $FEE RIS

H1 T SVM 90 S 1A A8 42 MRS U ARE AR 5 S35 1 A B, b AT I 48
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N 2R3 TR R 2B S 1 S

Rkl oy o B R AR I =5 2 BRSSO R B R A R e AT Is 5,
HEGHAT KRERSRAIZE, eI AT ROz RE R AR RIS R R &
(K120, BT LAt 75 ZEAE I ZRAE AR 2 Al X R EAT 1B B o

£ SVM HRFIESR G o, ASORRFIE B AR/ 0 6%6,  10*10,
14*14 [ R/NRFAE T, JFEHXS 2% B RFFIE S eER, J8id SVM [l
Ml — EBCE AL, REX LR & T X AR R R R o
FESI T, ASCEEL T 400 MRFHERAE SVM I ZRFFIEEE o

3.2.4 MSO $FESERIFF =

ARSI MSO FREEE IR R 1A A RUZ B ROHRFAE, N 2 A4k 1 [
SE DRI TS, DR G RE 5 A R g ok DR D9 N A J5 958 0 2 111 36 o 14 DX BORFALE (1
Z5R, MR T DME R A KK RIBRAC 1728 R R 8L GiEGe 1 D /i 22k
AR SR B R AT D). At i, WAL E FOoR, HxEF
JR A A% I [e) RRUAE DA AT o 2R T TSR PR s ST E T, X R
WL FHRFAE R MSO HRRIER YL, HRHIEE Dl R, R 52 Bt 2 A #
W 5 X T, 31X T R IR A B okl 2 e A A i, (2
RN AN T 0 W A g A PR . PR AR SORP R AR B 1 A RBERE E AN 6
2 20 5200 2 MBUE S, IXFAE AT DL 6 I HAT 20t s e B AR 14 1 [
AT R -

Br 1 L PR 20T LA R B RS YIAR B T s i s iR = R RS,
MSO LT3 Hh— MR ZF MR AT R G, BT LA A
— ¥ FIRHERHT A S, e LA RE FIRHE A & . X g HOG
S BERPAE IR T RIE LI . kT MSO P4k i B AR I 3L T i
FRIRF LR 45 R

3.3 AR
TET RIS U SR AR A ST I, 7B B 5 14 43 4% 38 % 4 030 38

7551003, AR SCA IR T SVM Al AdaBoost 24
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3.3.1 SVM 4r3ss

AT TR SVM 2 — B T4 R 022 5T 77, 76
SCltyBE s, S RN

ST SVM IS AR, 7 T A T .
TS ML 7 B KT, (I VR G X 1 4
SN T T A X LA R A PR RO (I 3.7), B3
RS (T AT AR P, SRR 7E % R X T O 0 ek b
BRI AR n AR S FE I R & —— 5 RS
%mﬂéﬁﬁiiinM%w%ﬁﬁﬁﬁ%oﬁﬁ,%%ﬁﬁﬁi%ﬁﬁ

R RFIEAL SR L L T SVM HIRFIESR -

H, A | EGIEARRETTE

SAGIFEA ) T B
/

T.(D) T.(2) F

Kl 3.7 XA KI5

MALFRRIREE | NMRHIE, PAALBR RIS | ANMRFIE R SN 5 TRl 78 BT s R 7
A B 5 B LR, T.Q) T (2) Ran e i NMRFAE AT XS B A RFAE X 1]

XFT SVM B4R, ASCEPRAIZIELIER SYM 2] ik, At —
MNINGREAR LB PTG R AT S, ARG IR FEZPE SVM BT, &
JE RN ZRRE AL (B R 0 4 25 SR LT ] 3.8) 0 X FEAR STt il LAAR A I
25 R ARG X B g AT AT AN A

26



] 3.8 SVM $FfiFik £
Kl 3.8 7 BILE 6%6, 10*10, 14*14 =R FRIFTE EREEAE, SVM
W 1E R AE A X LR RIE BT 2 R R E 2R AT VI ZREEA T

3.3.2 AdaBoost %3S

S b, FEAT AR, AN [ 04 7 V2 AR AR AT 4 T o A ) AR e R
T fd FH )2 Haar-Like. HOG. edgelet, i&/& shapelet 255032, VB L )4
TERT B3, FRATSOZ WAL FEAR B B RFAEE ? e ok, MSEHME BE, &
TPy T P DA AR PR A o — SR B TR B ORI IR AL B AT N, e R
T SR THAS I S 2 A /N A 2 1) I A2 X633 A i L — > £ L i v
T%, BRATRZ N “ 9k AdaBoost”. %5359 i Viola #2H1, #5241 (1) A
FRCASE I T8 R B 5y 10 F5 DA b, B I N RS U AT () — R 22 LR R AE 4E,
GRS I T RERIWT . AT NS, % EEHE SR R4y
EH . AR SR ES, AR EERHBUE S TiZELE .
FEIX— 5 FR A PR X R B — ek, DU B8 T I B A ST
PEHI MSO RHIE, AT 7E S oy RS IUDKS B85 %) ] B S8 1 B P e i 5o
.

AdaBoost fIHILER 5 74T :

BT Nl 7 R SR BRI A B AMEREIT], X8 R B R
AdsBoost (145 i e H FLAXFf 43 35 HRE U= R T 5570 KA BEE 10 07 2ok
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WG RV TR R 2L 22 AR S
W AT, PP LI, BRI AE ARSI R 404 K B #UY AdaBoost £ 4
S RA AR 4.

BRI TR -

FESEEG I AR A, TR AR B B Ok, AR SO %A K HX Viola 117 AdaBoost
HGG 5 KA G IV, TRRA T — PR e X TR BRI 53 771 X P 7
WA W TARATHDRAER IR, 2774 KRERRHIE, A HARRHEE
W A R AR I R o BRI, ARSI R B R H A R
PRAPERIBLEAFAE . N GRFEARSEIEE E RN, X T AR ARREHIE R 3,
HH IRLE B — 4 5 DX S 5 P 2 K — 2, T X RAFAELE R =R CIE D
FEA b S B ) U AT & 3 50 o0 A, WL 3.9 ARSI XA L ER (7] AR
HHH TR () NARERRALE

IEGIFEARRAE BT

SR ARFE ELT

= _

| | F

T.1 T.2
Bl 3.9 VIZRFEATE JE— 4k [ AT

XTIEARIE i 1115, AR H, Ros I ISR FE AR AE S — e 8 E A o5
FILLE; BEARKR F RS RERAE XI5 B 9 S5 Bl 18 54 TLANT, 2437
TSR RFIE I PRI 1 20 A5 RE s R K €0 B 5 VR I PR R 2 e M8 R AR ) 0 A7 175 10 »
TR B 5 B W 2 TE AR AR 2 A A 100

NTHRERIEE, ARSCRA T 8% (Cascade) AdaBoost 1777k, A
SO AR RN A T R A I R FILE 55— 2% AdaBoost 45 SN H i ik
T AHEE, I HAGE S X —FEAE A LLHERR 90% DA b 1 J ) 7 11 . 4Bk
AdaBoost &% ILE] 3.10.
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PRIz %7

i

=)
e
v

TR AP RE A EE
|

l
@ﬁwnzg%%w@

K| 3.10 AdaBoost Il 5 F K
K 3.11 e A2 AdaBoost J5, 4 RIZERT 1. 2. 3. 22 ZLfhik
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I 7R3 TR RS A 22 8 S
B SR A N AR AL S8 fJm — MEIA S S m] WS S 21— A
IR ER, XA IR IE 7 A SCHTT AT 52 K “MSO S i) 2 AR AN R RUZ
E AR B R

(a) (b) (c) (d)

] 3.11 Cascade AdaBoost 1% B 4 4iF &5 5 [&]
(@) N LG, HIEBET—ARHE; (b) NFT 24, —HEHT 4 M
fiEs (o) AW 34, —IAEH T 7 /MRHE: (d) 2Rl 22 ik thoR A H
RHIE.

ERGH, KCHTRF ) Cascade AdaBoost 5 2% Viola — 3211
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