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The Character detection and recognition of product
information based on MSER-CNN

Abstract: In Internet plus era, people choose to shop in the website more. Goods information is an
important basis for users to make a purchase decision on businesses. Vivid picture of visual expression
bring convenience to consumers. But also brought technical challenges to the electronic commerce website
managers: the text of the picture is expressed in the form of optical character and can't use computer
retrieval and process it directly. In the context of large data, extract the text information from the image of
the product information automatically will help e-commerce companies to make better product
recommendation, after-sales service and information regulation. This paper will carry out the extraction and

mining of text information based on the character of the detection and recognition technology.

In order to improve the accuracy of tagging information, we first preprocessed the image and the

labeled data, filter out a small amount of error tagging information.

Then, the text information of image is detected, which is divided into two processes: off-line and
on-line. When off-line, according to the label sample extraction of regional character and non-character
regions, regularization treatment is used to get character and the non-character sample set. Using three
kinds of classification methods: Based on the hog and SVM classification; on the LeNet and on the
Fast-RCNN. When on-line. We use MSER on picture of eight channels to detect character. According to
priori knowledge, the area, length, width of candidate regions are coarse screened. Then Unicoming
according to the candidate region spaced around the adjacent character region, morphological processing
and the vertical projection. Then single character region is got. These characters are input into three kinds

of regions to remove the background, and the final detection results are obtained.

Then, based on the recognition of CNN network, the detected character areas are identified. Before
recognition, the reunification of image character is grayed, "word all dark", in order to reduce the sample
space and improve the rate of recognition network. Identification is divided into off-line and on-line. When
off-line, the CNN model was designed, and the accuracy rate of the test set was 93.07% after training.
However, due to the different distribution of training samples, the training of the CNN network may be
over fitting. We tried four different methods to improve the original network: CNN+HOG, CNN, CNN,
integrated dual migration. Experimental results show that in the absence of fundamentally changing the
distribution of the different kinds of training samples improving the recognition rate is difficult. In addition,
although the migration CNN did not get the ideal result, but still solve the small and zero sample problem,
the most potential method. Finally, we choose single CNN as recognition model. When on-line, we put the

extracted character region into the recognition model, get the prediction of the character tag.

In the experiment, we compared Fast-RCNN, Faster-RCNN detection algorithm, and comparative
analysis of the based on the pros and cons of the convolutional neural network and SVM classifier, and
different convolutional neural network model and of our method for detection and recognition of

applicability and parameter settings were detailed analysis, focused on the given test, detection rate

2w
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F-scroe...... , the correct rate of recognition is 78%. The validity of the method is verified. At the same time,

this paper also provides a convenient and interactive interface, which can provide strong technical support

for network information supervision.

Key words: character recognition; MSER; SVM; CNN; transfer learning.
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TGO, AL FIE IR, X TR E S RNr, BA IR LR & A 54T
XA S it FARIEHE 2 A BB, ik IX I8 a MBI X b I E & LR AKX IT

overlapRatio(a,b) = intersectAB/min(aere(a), aere(b)) (3)

b, intersectAB JyIX Ik a A1 b (U EE AR, X T EEREIY 1 KX, FATRE HARBOR
B XA 747 X3 RER AR JR RN 12 Ca) Frar, 7T DA 03 72 5 B AR i S HE 40
(SEINE P GhE ]

ST A ERIDUT S S B0 T BRI AS S I T A O
T e = & o o
[EE 58 DB
REIER] = = -
‘%: m@: Em B le

Ca) PLFE MRS} (b) FHHATHEZ A

%

B 11 DU AR A I 1 L
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ITXBOER: A RIS 2 A A B0, G AREHRAI, 11 (b)) Pros. (HEE
ST AHEA R, ATRUREL, K20 A HE I W BN B AT RS, s AN B3
THHZSIHES, BEAh, BEATIOR, PR ST RN, IR T SR E i, XA
AN AT DR DA SCA G ) 5 Z SR 30 1R

B TR SR 1 5 R R R B BV A PR HAT 3R B 7 SRR (7 7R 0, (LS
TR BRI SO e, TR OB AT R R . B 11 (b) TR
B, ASCHIE R 5 I, 7EATARRR L 20 A7 B TR — Sk, BORE T DAGE TR L i
KR HAT AT, B R ARE, T RURBR B — ORI FFE AT AekR, B I S 75 578
2 UIRIEE, X —ANSCAAT HAT I, R R T DS SIS ST X

T8 5 SR AT 2 BRI 3 MR CEITARRTATZE 3 MR DL O B RE R (T 1A g 2
R ATHISCA), FRAIEERIE A 2.5 1 PR R (IR HE 2 KPR AT 2.5 157
YIS B SO AT T EHTIR ) SORATHEB RN 12 (b) Fias, AT AhRgeH i 12
(e) Fim, JLhAAEbRRIAITALBRIE, BEALRREN A e FERE (N KOG . It AL 1T DR B SO A
RS T A TES, BN, FRAF B A MR T TS S, R T 7y
S X R AT SRR A 5 DX SRR R AR B e

whapb 41 £l {7 9 1y a0

(a) LPRMHE (b) AT (e) FFHATKFE

Bl 12 JR A5 i ik X 4k AT % 18
(4) FRITEERY
FEARBISOARAT R b, R RS R BT AR A B, FRAE I A 4

SrHELL, WERIEBLAVE, B/ E PEAR fiAT T B R EIXH, BATE SeliUsE 747 X4,
=B O BRI EEG, IRIax A AR, BRI T AR

level = (fmax—(fmax—fmin)/3)/255 4
Smax A1 fmin 53 5127 K FE G ) B R IR FEABL RN e /N AR FEAEL, AR B2 A R I B B 42 g T s 482
I EIRRUR o
e AT S, RATAERAZBIKE T AEASCRE, R TRIKETH
HE H R BT BRI I B R A/ X B 13 Ca) Jroas o R P8 o 1) S 7 A5 R 2 B L
BSC BT, ATRVE W, AR XA TR, RIS XA Ty, X7 A R ) T X 3
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BEAT A E], EEDFICLEIFAMER, B 13 (b) P NBE A7 BaRCR ME BB, W G
B DR BT WGt %, AT IXIE T B . A SCE I BT IR B U, SR I AR R
R AT FIWT, I R ETT XIS Y IR, WA AR T, 200 —E R EEAT U R A o

EEE S A

LSBT

30

20

0
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 18(

%] % 5o P {2 or

CR&ERHAD SNEELIE
(a) FIRB Y (b) BIEAFHRYE

13 W (AL RCR A

ERGHER: /E0 ENEGIE T E AR, W RPN EE SR AT
HIAT AW AP A BAS S . (HR W T JPG AN BRI L g, SBURE TR, 87 it
BT I B A S AP b, sl 14 (a) s, “JR 7 FHITMEmERG, (AR
T, AETEESGCEDT B LR WA T, AN, RS TR A B o A
TAFo BRI AT BRI AT ALK A e W (R AT, N RS R R IR R 2 B 7T 5 S T 2 TR 8]
PREUN—L, PRI SCR B 22 S S LSRN AL BUE A BTV, WIS B R kAT Ab
T TRV, ASCRAFIA BBy 3x 3, “AHAREBRE N level x 0.8, MBS HIMCR UK 14
(b) Fowe XAELLT HUAT AIE# A BE H 747 X I

AEELEC BT SEEREE

0 5 10 15 20 25 30 35

VIR SR

(a) B4 HAT (b) JEAEAI R
14 PUF A SR 35 2 A B

(5) FRIER X RBING SR

WISREMR . AR EEAE AL TA X o th A XA 5 X, X f 2N g — A
TPIAR, RN RLEARIEMEREAT 702K T AUEARSZIE, U H 4 7R d (s BB IREE 2, B
SR AT BUR AT SR R 3 AF DA ORI R IR A, TSI OREA . FEREE AR 2
H, ASCRA AR (3) THEARIE AT DS e A XK B, HE N 0 MR ISy T 5
DXk, ROSREA . o pr B R BEAT i O AT BE LA, AR T IR A R A 1.5 73
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A, BUEHRNRENH 28% 28, BREdE A 15 s,

¥ 2 (Ft \
E il m - s ' O - ME) AR A@
A L ] gn‘(x) _

g *EJ 1=l ﬂ IM 1 mE A@ v
N A i
| I —‘ e —

’E% :‘ "' . u S §0) S!(Y)s"(y')

" _

* 0 @B EW ASTIRER PR/ BN ASE

B 15 5755 88145

FREREN S ISk: A SCATR 0 BARSSHE AR E 5 i B 5 B HOG, ‘el i+ S A g i+ g 550
X 3R 3 i) B PSR M SR AL, 3 — b Rt 4% B A R AR

FiE—: EET HOG R SVM 73 2R 3% () ZRF a0

B P 7 1) B 7 PR Ao T SR 5 T PR A= 38 X sk Pt 7 1) L 7 PR SRR AR A1, 3 — bt 7 4%
LA R R AR . 2 2838 R FH 2 i) S e e b, L3 5 TR g5 F Atk U e /N R B i 2 ST Lz
TRBE ST, SEBLZNG KR A B AS 6 Bl e /Mb, BB G an & 16 Frs SR, k3E— it
)43 T

16 (y=-1) TEB] (y=+1)

K 16 SVM $fft 70 288 5 1 AN S5 i B i
W AMNINGREA {x, b, Hob{x,[i=1L2, 1} ARERME, y, e {L,-1} RnFKiltrs. &%
PIRPEA 58 270 I IR BN -
f(x)=wx+b 5

BAR, R x A FRESFE B S E f(x) =0, 7R BREATERG L f(x) <O/, Hxdm
My ZEF-1, 10 f(x) >0 XXRTy 5T 1. v 7 FHRAE S S EOA L R R i
I, TR AL i R
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min_|wl + €3¢
i=1

sty (WTxi +b)21—§i,i =1,2,...,n 6
£20,i=1,2,...,n

Hr & 203 =1,2,...,n) NS AE & (slack variable) , XFRLT-440E 21 x, F0 VT 525 14 o8 250 1] B
B, CHI T H bR s E b -4k 8] B 5 KRS 1 A ORAE 50408 5 0 22 B /N AT AR, O SVML R —
IS

HRER 3 AR BAT IIGRAEATINRAE R 70, A libsvm T REL, &0k RBF #%, KH
A XBAER T XS5 C M g 34T 0, 13 BRI S HL C=8, g=2, R MBI SibE ALk 453 92.6%
MIIERR, JRRSR S AT IR AT

BEARTR: RN B, e i ERGE R A X8 17 (a) B, ATELE
FAF PR IX AT B 7 AR AN, B AT IRAFAE BB 70 T 5 XSRSt R, - A SO0 AT i
1 DXIGHEAT RO IE AL AR B, 3R HX HOG HFAIE, SRJEHIA SVM 7p2K4s, X T FAR 2 9-1 19 X3,
A E A = X T LB, BARMPCR I 17 (b) Frs, A iz REas s A 2k
X 5 X EAT 5 KR

step? ;X 5 I Bl 1l F1LSERE

step8:SVM - 245 15 HF

Proouct mroraacon

'E

BEEEEEEE
‘ meising ‘ melEIg

EIN @Es 8E EE OB

180- 180

B

DI & x
mms | B0 | o I E0 | ﬁm? m | m m | m | = =
= (] m ;] ] ] =] m m | @\ m  m
m m  m m | m m m | ®m | m m m
= m = = m m | m m | o m m
m | m m ] o @ = m m @ ]
EETE| {[['] (1] @ m NED EER [10] [: 1] (1] m [1]

CEECIIIINIET| O EOE TR a3t o

(0) TATEERTHIFEHA (b) SVMAHEHRE
K17 s R B

T BT LeNet BIRMZ ML 1 7Rkl

PRI A S SR EL RO 7 R AN S5t 70 RIS L, U5 1% — R IR HOG A& — A T e i (ks
fiE, AT REATAIEE, ASCERE T E T HBRMAM )70 2KT57%, T LRSI 3 A 7558 5
Bl g, RA LeNet KM% &5k, W& 18 fis, Xfe M i) T 54 g, A SCBE fi il
N2, HIFRM PR, ASCRA Linux R248 T Caffe TABMATIRIL, £ AR KT/ 5
ol R LU H] 97.1%1) 5 K IEfHZ.
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C3:f. maps 16@10x10
C1: feature maps S4: f. maps 16@5x5

INPUT
28 6@28x28

S2: f. maps
6@14x1

|
| Full oonAecliun | Gaussian

Convolutions Subsampling Convolutions  Subsampling Full connection

K 18 LeNet 2% &t #)

FEMFRBY B, % T8 — M@ BRI A HE, Fi\ LeNet W, it AR25 915 S g Gz 7 DA
I

FiE=: ETF Fast-RCNN 2R

76 HARKE 4735, R-CNN(Region CNN). Fast-RCNN[4]. Faster-RCNN & = FhfE & 28 #it H — ik
AN, HoA R-CNN ZIEaY, HEAAREIELE 19 fioR, SOl i @i oo 28 m s, FE
AFEIUAN D BRI . VR AR AEFRE . SVM 202888025, KIKRER . P4 . &
e I EUZ R R B DT VE R AU £ 2000 AMEEFEAHE, S8 5601 L fige e A 10 U AL AR B, N i
W ZRUT IR 25 R 22 0 28 SR IR PE AR AIE , e R ATIX SE TR FERFAE RN SVM 432828, 10 i 15 3 A ANk X
WA, R R IAEEAT B1E,  DAAS 25 vk 4 B

R-CNN: Regions with CNN features

warpsi rgion
= P '
N o ves ]

N AL - R i ST SR CNNN, :

2 U8 -
1. Input 2. Extract region 3. Compute 4. Classify
image proposals (~2k) CNN features regions

K 19 R-CNN Hiim e

BT R-CNN WA, 7 20— Mk X E DR B AR, I H 75 EE AR e i e Rl A |,
SRER KB IR AR T 0 /5 1 Fast-RCNN, A2 E QB 20 fros, 2002
X R EG S R BERFE, 28 5 R ENFIEHELE Feature Map I B, 55 702885 K H softmax BR%%
F,  HEVAF 2K —A—AHELLE 3T, PRI RO 7 A

Outputs: bbox
softmax regressor
S— | S — |

=3 FC

Rol feature
feature map vector

For each Rol

& 20 Fast RCNN B 1
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J5 22 Faster RCNN X 7E Fast-RCNN {3l -, STHEEBUEIEHERT T ok, FREMZEURC T
SEEEVERTIN,  SRBEAT I X IR BRI, T R ATA I R RS B T AR K T

ARSI RS £ %5 RCNN IX — R AR R LR B4R, RSB FER . ORXMIETEE I 21
K H bR A T AR O PRI R s @] DU S R RIS 5 O RT DO JE R I &5 SR 347 ]
VA, AT IS B o AE A

FEJTIEEH L, H1F RCNN i it 5828, HAFMROR, RIAE SO E #9777 K00, Faster

RCNN 5, (H A HAR B IEHE (1 AR R I e 2% (1 73, SRIUIMsIE IX 3D, AR S
RGNS 8T — IR EBA T Va7 B, BRI A AEN . SR M7ERH] Fast-RCNN

(R RE T, FEAEE —MBE R A AR T, FE T 5038 PEAS I fr e [X S $2 B 7 v 4 B ) a9 A 2 3k
IIATEAR AR R X B IT, a0l 21 Fion, EAE AR5 X IR HETR A, X AR T f5 42
52 EE, AR SR MSER $EEUIIREIEHE, KBS T ARF X8, &I w0 650 kiR i
%, ATLAMESN Fast-RCNN HEATZ R FEE X 3k,  PRIA S F MSER B3 HUEERE, 485 K
Fast-RCNN XA I W 28 30T Y 2o it 2R 7RIS 5UX 2, BIER RS A JF 1 Fast-RCNN
AR, £ LINUX R4 T [1) Caffe V- G758,

[ EH
i PN B 511 INFORMA TION

TAI881227 UM
8| M ssExmae
5 T A CAMBENERLN , SRBRESAS , WK
RIS TomaTes ROARER
T T [BEER | AREASBEEETH [Tmin® ]| 7002
. caylic) [ MBS ] ML XL XXL, XL CECVE L N CAE B
% v

H
= e )

A SRR LR, FARE LTIS0N MR . B
FLRsaam. Bng a3 6N, B9, SNTRNe N

" T T T T T T
= o a7 (] 175 ookt e et

I
bf00- 12074l 120- 140 7| [1a0-155r 7eafl 155-1657 74  165-1955 %A

I J

P4 21 Fast-RCNN HF T 12 35 1 $E B L AE

FEMRBT B 15 e x5 M G R ] MSER SR HUBE XI5, SR 5%\ Fast-RCNN [ 25 5%
AMgede X IGHEAT T 702, e A O 45 R A0 B 22 i
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character detections with p(character | box) Num 431
HMEER| 2xJ0001 ON

& 22 Fast-RCNN Fa il 45 5
2.3.3. FRFRF
2.3.3.1. FZRFRTHI 8 A

AR g 0 75 BBORIE T 7 it PR, ZOR BRI T4 o 775 IR0 BT 1 it B 4 B2 B
FRIEGHAT B AR, A RHR B A T 2R A I RE 645

© RN KB 7158, i KM R ERRE S T 7ML, FREGZ,

@ SERHELF, SR AUE RAL

® IEFIRAIRE.

2.3.3.2. HHTFRHRBIENE

2R, ENRA TR BRI IR B 5 B =K K(5]:
1. SRR

BRI A7 5 R — PR IR AR, JLEh AR LA R O, (B EAT BB ™ IR . 52, K
RIS E NG S, BT LR LALBGE SIS A7 1A 5 2 K 25 R A e S A A D9 iR
(IR A A QAR ST BRI AR SRR AT T (0 2 250k . 32 B R 2 BRI ST 7 (R 4L
Ziko MKIB BT, EVRIASC 7o th 2B R B /N R S5 R TR R o HR B S5 R JE T A R LR &
Se4 ] LU 3 ENRIR S I BAR , AR — R SCR i 3a . R AN R TR U T LR
— R PrELIX Rt AERE R . RIS, R R IR SRR B S AR A (R AT IR
RILZHAELAS

SRT, AESEBRRL T, ZINEMIREEZ K. B, SRMERIR TR, B R R
T2, PRRIARE, HEHHETTHRAR K. HX, STETIRE %, BT E G
FAETI0, iRl ik, Wi, RE, 405K RS R, XPHUREZEAE, RSP EOR BRI B 45
FETCHISRI, M MFETTAREERIAS R, R A HEBE AR AR T IR K. iRJE, SSRIRLEGIR G
AR EU R A, VLRI R A B2 2% 2 Rt A e i A ERIAR ST -0 s, A i) 1
T E A
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2. GIHEIRA

it SRR A AL, BRI HE AU IR R A — H G TR, R SR 1R —
S HE DU P8 5 1) R SR PRIBIGIEAT 0 R ko BRI SC 7 I G A R R R 74 s B A — N B4
P R AR R NI AR B2l KRB 20 . ACRIERI S A RRILES . 3 TRAAE AR
LIRS

GUHRFE RS SR YT TN, VLRSS 72 R EER L, 5T sSeil. HARZAET 415 6t
Be9, XMRPFRIgE 2. Ao, HBEREBORN, SErEE.

3. HLE8%E

FERASENET, FHERBUR E M. FIEZ IR MR RRE L BRI . £ERTIER
MITEN, TR IR IR, BRI R E LU, SRR ARG A BRI .

MLES 2 I HR T AR P2 0 A R Rl IR, TR SIE N S S AL = S i, TERIR
Sy B AIRIAT T A KB . R 2 S EOR B T 2R B HA I, (B G F 54
BB TF AR 6] 71[81[91[101. B R, ¥REES:2I N T FRER MM AR . BSR4
8] IRIEBEEM[1115. BRI M2 R AR T iR RE, %2050,

LAMZ M 4% (Convolution Neural Network) J& #1228 /0 28—, DXl T — BRI FHZE I 2%, CNN
AL AT “BEL=”, BIib—d & o AR R B, X m] LA 25 I 2R 85 L CNN
AT FEHFIIMES AF, B 23 22— MR H T F 50800 SR M2 . X2 14
& 28X 28 MFEHFEE, Mt 2R R, CNN B & Z NG ZERERFEE X A5 2317
T, REEEEEI S BAr 2 s . B NEHEHES ZANRER, BARHERU 2
—AMNHZME IO T, B MR IR ) — R RE . B, EIR RS- ERE
i 6 MEFAEEI R R, BN AE ST — A 24 X 24 AR Z %), HrhREAMZ 03t 5X5 1
X 383 1 AR DU AR . AL, N AR B AR E R R, B E R — R g
— AN EZRME IS SR AL, AR GBS BRI 8T Sigmoid BEL GIEOR, O B IEZ 1% R %L ReLU
KRB KA EMIER R 5T 58 AH PR AT RAE, AT A ek 50 =5 1) 7] B R BE A S 2.
BN R — N REEEA 6 A 12X 12 [RHERSS, Hpf A& s b — B Ao RIS i 2
X2 AR3AHIE, FHHRIbiE . EEE A GRENRFEE, CNN K FE G EUR B B 120 FF-1E P&,
e fE B AR 7 5 10 R4 AR IR B AR EE, AT SEGENATESS -

28

B 23 —/NFT Mnist R85 117 8 CNN 4

CNN #] ] BP Skt A7 114k, (HAENIZRT, TRERERZEIERREE, Hg U2 o H]
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AR RERERL, AT AT DA R s /D 75 B 2R () S5 H .

CNN $2H UG HRFE I FR R AE 28 B i Z 2 /T JLZ, B’ 23 /1, 48 Convl-Pool2. AJ LA
R, WL RERAE R 2 NI E S b S B, X AE HAE R IBE /7 b b — i 2 =) By ik i
Fik. HEIRRZ, M&FSREETE RS ET (G T8IE Ef. S FATH), Frbl CNN &S
ACFR B EE . BARIIZE L RGER), EEERSIIMKSE)E, RINGE—aiFiEE SR, Mt
TR B T VR T 5 S 1 S A

WA SCE BT CONN 2 R B 7

2.3.3.3. A3CHI CNN 4544

AR CNN T 2012 FFf5 K IG#, 24, 78 BRI SR SURINAG T A D st R 5]
ILSVRC FIA W Hk 5L, AN B REEAR 1) CNN A A : Alexnet Zeiler/Fergus net. GoogLeNets VGGnet .
PReLUnet. ResNet 55, {HIZiX KM ZEE XTI H ARG E, AReEHAH.

[12-1510 4 7 — Sl T AR 5o b /R0 0%, AT E K, 418 Fat 7—MHET
FRVMPE R LWL, W 24 frox. W44 1x28x28--20C5--MP2--50C5--MP2--
500C4--2/N--Relu--/N--softmax

Hr NG R —ik 28 X 28 MK FEEG; M —ZAERE, 3520 MFEBL, 5X5 145
Mtz B EARNERFEZ, RN 2; B2 RERE, 50 NMRHEBLS, 5X5 &R
FUENRNERFEE, RENREA 2; BHERNGEZ, 500 NMFEMS, 4X4 ERZ; HR
JERAEREZ, LA ANMET A, K L REAR T ER AR B LERNEEE, A
F&IE R £ ReLU fE N MIZ G R 5L 58 VBN 2 iEBersoftmax |2, HitioN 1 4B RE s, AT#R
RN EBIAE T #0015 (3. 4 s 1258 j AU RE, WA HIN BURAJE T/ 25 11
¥k

Image I cew;l i b _>=‘ b H& =
vector

24 A CNN 45y
ghfgrp, WZEETTEE DR FONRHERREL, 5 =E N .

HARszigrh, BATAUNZREdE £ b —F A v e Bt 5, W &I Zrid e v B8 e £
IR ZERAL, FTELHIWT 2 5 72 T A .

2334, ZFRHEBR “FRER” WA
TEAE R ST IRA 2 /T, AT A R G T “Fro)Rig” AR, IXFeA 46/

FEA ], NITHR RIS RARE 7. DL Rl BA TR B G e Fonmr s, ARy iamonts
o FARI IR TALE AR QR

1L REHESE;
P BRI EEEE, —BAT RG] DR R EIR, 2 LT M R e

22 W



S Y Ji ZR AR 74 [ AR T2 PR Pk TR www.tipdm.org

I NSEGF AT 7 g rsah, R R P A AT R 5 St B TR, R
WE, BRI AT HEA REDREZTE M AT, 58 R L2

2. HHEFEPIE, MWARKAHNMA N =i8E, XaSPEMERERSHIE L, IR, HilZ
i, XA TR,

Al R ER RPHESRET R A B il AR ER PSR R A
TR R RRET S IR H AT R B iR il TREFRET 2 AT RRR A Bkl
#1531 T e AR E AP TR il #1537 AR R P SR
a JRER b KA I EE

B 25 AT IS B 4 AR
MIRFEACRT IR UGS LLRE , FEX AP RAT K AL B IS, 75 BAT R i i o
2. HREMBKE, FRALUXSHRE R RE
BT, PRGBS R M — R G BRI E 2 5, B 26 5 —k T FFEI1E “Bt”
(K FE B 7 B an B 26.a BTz :

10

®
L K]
o
o5

e

50 100 150 200 250

9
8
7
6
5
4
3
2
1
0

T
100 150 200

a FRFEGIEE T b FHREE
K26 X5 B 30 % kT RFEE “U”
26.a ™, PANIKEEVETHITRT UL, EA TN R A5 TSt HLAT ST S A AR PAIX ] i 0
Ao BRAR BT DURE AT St IX I R LA . BRATRE T B 73 N A IXTE], FE5HIE N AN Xk
FIHETT KRB, SE, N=8. HUN AN XTA] i KA PAME TR L AR BEAR x10 x20 7T ELASE
NHITSH SR, e BOLF A B . G 26.b Fis.
3. MENRER
fE BB RE e, BATRE] TR LR BB T S S T SRR I RME,  (HR AR A Rt
VR 5E AT SRR AR I b N oy . FSE b, FRIEBAAAEP AR, “ PR 5 Y%
SEy e BATATUAE BRI DY SRR DN TRERME R A, B TEERAN—F, Wi
KGO “Foiichy” B, BNy “Rseyms” e, X “mseims” AT E AT S O AT
5 T ol N ok E ik At AR =
1R FIRRET At B AT (R ER A e LA
4 B3 T e AR AP R L H15
a.  KERB b, “FSERE” ARSI KR
K27 “oesRig” AERET S A EE
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KIS R EIR, ZINERAROT RGBT R, REGERME, BAVRRA R
KIMGEAT AL, EASON “RARAT 7, HIRDPRR LR 2 B 547 G I A B A& AT B EAL
FAF, DU AR BB T — (A A 2R

K 28 —AEALANELG 5 ARG
2.3.3.5. MZKIIIZ& SR

SR G AT AL FE Jo, mt vl DAEEAT AR I 2R 5001 . 7€ 1000 (FiAbH 5 SEBrFFH 992 5K )
KGRI, N 23 1 CNN 544, 7] PAFE 500 (SZFRATH 498) 5k B R4 15 3
93.07%H IEAf R A

SR, TEIRAETE T INGREAE S, JATRIHNGAE T S INREARE S HRAZS . el
2R s — 2D i it .

16000 -
14000
12000

10000

500 1000 1600 2000 2500
HR%E

K29 BIBERA SN LR A A3 5]

ik 29 Ps, NZREE ST I 2532 K547, BERZMFRABIRT LT, BT
R E ERXMIIZR BRI REER L, IR AR AT S LA ), DR T A7 IR 5l fE
T

FERS RO RAEA LA S I, FeAS R A R U7 S SE I REA 74, FE VISR R SR 1 € 1)
LT, AT RLGE RS | R T A S TEE I D REAR AT . (HRE T A ZRSE T, RS
EOMMAIY S, XMITEAE RAARSEER B RN, T2, BATHIELLT 4 FhiEEk.

1. CNN+HOG

NETA 2532 KFAFRCE AT HOG FRAEAE A, 7 CNN SR BRI R s; /N T- BE
FARERR VT HC (1 7 VEEAT R o BAR T 1509

IR R BN GE T I Nk, FRATBEHLE X L G ik o sk i) 6 B2 ) HOG FF
TERAR, SZE6H, B n=10. # N<n, WHL n=N. LI, HOG FFAEHL 6 X 6X9=324 4. #i¢)5FAl]
AT LATEIZREE 15 2 324 X 15831 1) HOG H#fE 78, Hrr 324 5 HOG F#AEMIZERE, 15831 M sLhrde
HY AR L
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B EA B RIRA BN, F152 b, 241=0.0 B, 2 SR G A W 250 O 1B L, 247=1.0
I, AU PR AL AR VL B IR I IS oL . 2T T B =08

2. Ensemble CNN (£ CNN)
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net N ]—»sN,-

Kl 31 %/ CNN LIEFAEE
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3. Double CNN (M)
— P e R AR ) R P 28 L T V2R AE TR ZR 1K M 28 E33E4T fine-tuning[16].

POV REAR LS T R ILREARF R B E S A FE P HE, RKG 2532 275408 1266 K43 .
32 fi7n:
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AT TR S48 CRFESRIBO #1414 net 2 (AT TR Z 4. net 2 WA EAE net 1 (At ERGRETH

500 1000 1500 2000 2500
L
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4. Transfer CNN (GE# CNN)

WIZRBEARSL R IEA 2532 K74F, BFEHIC. W30, brriss, Hbr b, B 2532 Ry RFIFARE
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2.4. RN
2.4.1. FRAIGIEE R0
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MAFEA . R Fl-score MITFAN 7 ORISR INE R, BARTH AR LT:

f = 2/(1/p+1/r) 7
HAr p(precision)EHERIZ, r(recall) @ FIH, XHEFITTE AW :
_ #IERRI _ #IERRI

HRIRER | HEUEREA ®

p M REAG—MRIK, FIEHZIRAR.

FTRLI IE B 08 SCHTR = QORI o5 6 e HE Hh O B 2/ A I HE AN AR S8 HE (12 1 <0.15,
@/ INr MIAE R T2 AE 32 K B KA IIAE AN AR 72 HE AL 10,8

A R . O IHE ShrEEE 2N, H/MT max (BOX_DET_w,BOX_DET h,
BOX GT w,BOX GT h) *0.15; @ MAERFrEHEL K EHT, B min(BOX_DET w, BOX _GT w)/
max(BOX DET w,BOX GT w)>0.8,min(BOX DET h,BOX GT h)/max(BOX DET h,BOX GT h)>0.
8. @IX =N UAFEIRTH L. HA BOX DET Al BOX_GT 4 A& s AER AR EAE, 548 w Al
h 43 ) R BE i

TEX PR AN T, ARSCXTEE T =Ml 7 ik 45 %, 4l & HOG+SVM . LeNet-CNN,
Fast-RCNN. = ¥R F§ MSER-+i 1t SRBK HEAT IR HE I HEHL, SR J5 R = A 43 K 3 AT 1 oM =755
M43, S—M5EELE Windows 248 R T MATLAB #E47SE2H, A5 EEE LINUX 24 F&T
caffe *F- &5 #1 PYTHON 15 5 #EAT520. SAANACE N 17 LBEZR, GTX960 &R, 16G WAF.
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