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ABSTRACT

With the rapid development of the Internet advertising industry, video advertising is
playing an increasingly important role in the advertising. The automatic identification of
video advertising can help the advertiser to judge whether the advertisements are released
according to the agreement, and also help consulting agency to analyze the business status
of advertisers according to the amount of advertising. With the increasing demand for
increasing advertising conversion rate, a new type of advertisements which is interpolated
in the video appears in recent years, advertisers conceive the creative advertisements
based on video story background and role setting, and make the advertisement into "video
clips" interwoven in the video, which is called "Interpolation advertisements". The
appearance of this kind of advertisements blurs the boundary between the advertisement
and the video, making the traditional methods of advertising automatic identification is
no longer feasible.

This paper aims to slove the problem where the traditional methods of advertising
automatic identification does not adapt to the interpolation advertisements in shot
segmentation, shot classify and content recognition, designing an automatic recognization
system for interpolation advertisements, which applies deep learning technology and
traditional computer vision processing technology, integrates image features, audio
features and text features and takes information in time and space domain into
consideration.

The main contributions of the thesis are listed as follows:

(1) A new method of shot boundary detection is proposed for video intershot gradual
transition. Because the scene of advertisement and video is similar, so there are more
gradual transition shot between the video and the advertising, compared with the hot
abrupt transition used in traditional advertising, it is more difficult to segment the shots.
Based on the observation of the interpolation advertisements, we found that black shot
would appear in the process of shot gradual transition, this paper breaks the conventional
idea of calculating the inter-frame distance, and proposes a simple and effective solution
to detect boundary for intershot gradual transition, which uses the color change trend.

(2) This paper aims to slove the problem that the high similarity between video shots
and advertising shots and difficult to distinguish, presenting a combination of LSTM

model and Attention network to obtain timing sequence features existing in higher
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dimensions of audio and video and strengthen significant features to improve the
classification performance. The traditional system uses CNN network to extract deep
expression of audio and video features without using the timing correlation of video frame
sequence, LSTM is used to get the correlation between the current frame and the next
frame in this paper. Furthermore, the Attention network is used to get the weights of
features in different dimensions in the results of shot classification in this paper, and the
feature vectors with significant influence on performance are enhanced. Experiments
show that the final classification accuracy can reach 88%, 4% higher than the traditional
machine learning method.

(3) This paper aims to slove the problem that the indistintion of advertising logo
leads to the invalidation in identifying the advertising content in which case the logo is
extremely relied on, presenting a method of text recognition combined with audio feature
matching to identify the advertising content. Based on the observation of the endogenous
advertisements derived from video, a large number of the text replaces the logo to identify
advertising products, there are also advertisements that don't even have text but sound to
identify the product. Therefore, this paper adopts the method of combining OCR text
recognition with audio chromaticity diagram matching to identify advertising content,
and the accuracy can reach 98%.

The recognition system of interpolation advertisements proposed in this paper can
not only detect the existence of interpolation advertisements in video, but also identify
the advertising content, which has a strong practical significance and practical value.
KEYWORDS: Interpolation advertisements; Shot segmentation; Shot classification;

Advertising content recognition
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Figure 1-1 The shot of video and advertisement
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Figure 1-2  The price change in advertisement
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Sy IAS A A B AT B BT 8 AR T, IX e AL P 2538 i 1 25 2 Bl 1
[R5, T SPP (Spatial Pyramid Pooling) 7! X4 fi iy HH JRRE U 24 2 8] 5 )
Fast R-CNNP¥EZE R-CNN I T SppNET, {H/& Fast R-CNN 7EE P38 2 1)
I A0 75 B A MR AE AT — IR B R LU EFERT o 1M Faster R-CNNPM4 RPN(region
proposal network )X 2P B T e T 1tk 1 2 X 21O st i N 0 R ke PR SRR A TR AE S
PRt HE R ST 252 _EEAT 202K B1H . Faster R-CNN - i H frar il 1 — AN i
LR A B AT SUAS B R R SUARAT — UK AR T U2 A, T HOCA
TR ARG £, H9% CTPN  (Detecting Text in Natural Image
with Connectionist Text Proposal Network) M1 8 i — AN\ 25 (1483, B AR
MPAESS IRy, S — BRI SCARE R —& 7, FIWrE A& — A SR —& 57,
20— 1@ B B AN SCAHEFAS N 2 S5, R T [R]— AN SCAHE /N STARHE & 93k
AT DS B — AR BN . RISCARRE, 0 578 BOCAR BIREi4E 55 . CTPN Hak i
RNN Skt — PR TR o O SCARKG IR 352 A B BOR#EAT TG HESE K 1 A
A JEE A5 SR AN [R] ()T, 6 T SOARAGIIAE 55 b v 1A) A 38R 22 AT RE AR R 22, v DA
EAST (Efficient and Accurate Scene Text Detector) ™ Sy SzHl 7 40 Mk H ik 5
%2 A SCARS I, B4 EAST KX 7 FCN (Fully Convolutional Networks) ]2
B, 4B FON HOSERISURFAE SRR 22 3], B8 2 — AN BIH R, £ EAST fita
T H AR R SCARAT S 3

EAST M2 53 NFHEIRIBUZ . FHIERE = FiHE =K . RHESRIUZ 2%
FEMIRHEENBRZ, HhEAS [F]JE R RAEAS B R R BRI, B B2 E Rk
SCARAT R A i ol 4 Ay I jgt, ROBE DR J2 T T 0N B SCARAT . RT/INi = AT H
T K SCA, FRAEG 7 2 B RHE AT & 9 o & FFERUI R DURFAIE 3 B 2%
(R THL R A i 2 BRH S, R0 () 2EAT & 91, SR R A& A 5 Ky, &
TR ML EME. SHEE.
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1.2.5 XFARIRF

SCEFAR AR A A R 0 R S 1 X AT SO N A R

H T4 3075 AR5 N CFHIRKAAR, BEBAAESM TR EH
THR =T XCF RG-S A RERE R, AT RRZEEE T, Sawaki 56 A\$E
H T —FRARAE AR ERAFE E Bh A & R 5, Zhou S R ARG
O3 B VR IR BT 0 7 A VR 00 R0 0 4% A PP ) R AT AR 0T, SR X
BIEIFRA MR RN AR st B v B T oS, DRI IX 28 07V 0 B MR I % A 19
BT W IAE . 7ESCHR[48]H, de Campos &5 AT 24 A 11 S LA b AR = 1R 1) A
FHBVRFE AN 2 RBEE AT TR, BRI A0 #r, FE kAT 7 — Chars74K [R5
PR TG T AR A 5% . Chars74K 78 A AR B AT IR B SURAS 21 732 (3
R, 2815 FER IR TTEA RN 2 FRB TR T2 LU AR A BT,
Campos 1 57% R 5 [ AN FRF IR B A iR @, Mishra 28 A3 H —FF B & m) B AT E T
AN B AT ORI, T AR R A EE RN R, IR E
NIRRT serh o BIHOR, 1% IR g 8 & A AT BE 745, IR 2 R
EN B R R ERE BALEE . BT T MG Bk B TR L it s, adnd &4
BENLZ 4 B R R A B T R S B RE] — g — R, ZOnERI R
— 2 Al LRV A AR I AR 1R o STHR[S0132 tH — Fh 2 155 17 21 1) 2 i s 2
(CHAR), ZBAUER BT BUR AR EA AH F RN IE HARE S K TR A PR 8 K,
RN T A I n], Faa] i U k N FRFREE ORI .

WA HE T IRE S IER T T AR R EEA MR EREAR CRNN

(CNN+RNN) HyEPUAL Attention 5LyEP . 3 P A5 10 32 B X I E T e i

2, BB 28 57 2] B 1) PP SRR AR B N I A R A 45 R, X PR F AR
TEHFFE 22 S BEHCR T CNN+RNN 28 2589, CRNN OCR 7E 5% 55 i) R B
773 CTC &%, 1M Attention OCR RHX 177 30 2 Attention HLH

CTCP! (Connectionist Temporal Classficatio) % {# ] seq2seq [ CTC 1%k
PREUH TR R gt — R Y7 RF.  CTC SRH— il B ) P25, o7 Xl
SRAAR EAT TS Oy B B ok A s AT AR B, 1T 2 B N R A AT AR
AR T, CTC W28 fe A 1 B 2 1 Sk dan HH P A7 B2 R N blank (5 47
55 SR JE XN B AT 22 RO Hb 2 B ATR 5145 26 2 blank (467 45 1) H ) 45 5 K
HMEZ, FRRE S blank 5 AL AT ) A 1A] 25 SIS 2L blank &5 07 75 1) BT 7] Rg
[ 751, FELART RE 1% 7 51 9 BT SR AN s B s 44 R AT BE ) B H 5 41 i G I8 )
MERFATHER, MR ECRHIRD Jydm it P o1
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1.3 ARXHEZMRAS

i I A SRR AT RITE , EAR ) R R, ARORARAT R REHAR
fegy) i, (H2 H AR A RERANZS SRS, PrUASCEZ R Fhdd) &
R R G . A SC AN AT = Sk R AT B ¢

(1) G BEAT AR Bk D0 00 o D)0 Bk (AT S 2 A N B k30 5, AL Seil b
IR Bk 5 Bk A A 22 5 BOR, IUCEEB 22 57 BRI X 735 T AR SC AP R 8
S AT T SOERET B Bk, DRIk (0 57 IR PO, 1% Sk U100 107
EAR G, P AR SCRGAEG L S AR KBk o 8 Kl
B G HCI A S, BATIRE] 7 — P B AR, BAIA SR 1
BTGk

(2) Wy 728 B A RE Bk o BT S T SR R R A, T
s B o AR, DRI 75 B Sk AR B Sk A AE AR v A ARMLLE , AUAM T B
HIRBIFIE LA RE R —FH AT X 7, B THLE 5 ST AR R A BEAR 4 (1 S HX
B H B ZE AL o A SCR PR BE 2 IR A 5 1) D7 iR SR I e 48 L RF AL, S AS
(AR R AT EL AN T SR R e 0% 5 = B P i o B S AR 5 Sk (0 22 A P AL, F
s Ak BE R 25 R AL [ 2

(3) R S B R R A . ARG AR LLEE Logo VLD
AT IR, (R I Logo JEANBH L. BTl 5 1WEE, K
B BT A Logo AR i dh, (B2 BRI N SCTIRBIF AR R I T
ST YOHERS, T HAT 28 35 IR BT 0, ANDGE T RS AL R AR
PR EAT EAR , DA SOR SO IR B A AT Gt , IRaE & B PR AR UL BC AT
AR

1.4 AP RIFEETTRk

N T SEEIUN R  RN, A SO T BUR DTk

(1) EFRTRRA 8 3k [A) T AL 1 00 58 H —Fofi (5 Sk U1 2 7. B TR 45
JET 37 AR, DRI PR SR Bk 5T 35 Sk 2 VAR 2 SR F B S A8 )30, AH LeA%
)t R B S R, Bk U)o BN AE . e T-0F b SR, R I
AT AR o R ELRR BT Sk, A STk HA T ST R] P 2 ) LR, R LR T AT R
B AL T D) 738 A 5 Sk AR TR T 5%

(2) EFRF) 8 S 5 R B Sk ISR AL v PS5 A ALUHE DA DX 2 1) [l A, AR SCH2
FIH LSTM W25 1 Attention W28 2H &, SR PSR 17 s 4ERFAE I 9 Ak i 25 R AL
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B L 7 R RE . ARG R R GEKH CNN P28 3047 B AR AR VR B
Fiks, ARFFHASMT F RIS P A SGHE, AR SCRIH LSTM SREREUHT J5 Wl 1 i 77 5%
Ay B, AT Attention P28 3RAG AN [ 4E FERFAEAE S Sk 70 2R 48 R i) 5
b, SR A RS2 S 38 R ) B o S0 3R AR SCHE H I 7925 70 SR 2 mT LIS 2]
88%, AHELARGEHINLES = 1T RS T 4%

(3) EX)T A Logo AW #EH B2 A Logo FEIET Logo B &R ik
R IR R, AL T 456 S0 IR B A B AR AR VLG R 2 W AR A 77 o BT
W A ISR, KRES 5 ACF B4R Logo ARk b, A EEE®
AP A FARIRT 5 R o PIASCR F OCR ST iR Al HR 455 8 A (015 14
FAEVLEC 7 VR T T A WA IR, TERZE AT LLIA 2] 98%.

1.5 ZRigXHILAZRLEH

RSO LRSI

9 RN ARSI ERE 5 AR AR AR EIT R &, RITE
BRI, B SR DA S AR ST A T B — 26 B B B o7 S SR AR 2 S B

FHEREENBRGM LSS EIEE . BR Bz R G R BT H )
LS 1% 2 Gu g — ARV E IR SE BTV, #6345 2 SRR B R A #%, E1 Rk 1
AR ) o R Sk BV Sk 320 ST I R 5%, R X B Sk Bl SR AT AT, H545%
Ko AT AR Bk

FVUFEAH T BSAFE RS BN Rl & LB Sk 2R 5% 1 e tiiid ¥ A
AR R R B Sk FON T S BN Bk, AR T AT S
U2 X 248 0] 5 S SR BIURFAE A S 5 AR AIE 5 BB A AR Rl & B0 ) LA v B e R
KRR, AT T HLE 2 2 B DU R SR AR B 2 S SR AT 738, SRR 45
RIR L I 745 1 5 m R 22
HAESG TR ABFRRA 5%, BT Logo ARG A&
, CFHRHIELL Logo B4 Z R, A —28) & H 2B A UL LS EhRiR) 5 i
, RIEA SR A OCR (Optical Character Recognition) SR A F AR 45 A& A ta
T ERFAE VL T B 7 V34T T A TR
N SR B R SOHAT — S o BE A SO TAERCR , A S E TR,
[F] I 45 & B ) — S R R R U A S TAER R IRYE S A2, S5 IR R K] LA
B H 3 T A S AR TAER e B

&
[m]
HH
>sif
H
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2 BAE=

KEHENHAAL RGN BN R &, QA& a2 6
MR 216 T ARG ETCL I BV 58 R T8k V)7 AT 2 A
MEE i 7, RGN 8 ) LR G Sy FAT N 7% a2 Xl ae 2% > DU A o
W ZEFMEANL (SVM) | BENLARAR (RF) . HRumbf e T (Xgboost) i EHE
THR L (GBDT) LA KA SC H B MR 2 23 AR AN SRl R 7l EAT A 48

21 FEFE

ARSI fd I K6 FE8EA =AY, — DR &, 7 22500
1T WA A B o5 R, RS LA 5 SRR BE 2 2] 5858 F- & Anaconda 1
Pycharm, ARFEES/AE—LLTHE 223, W RS IHELE Tensorflow 1 Keras
S RS M HURG R 48 Ubuntul6.04, T~ & 95 27 Ubuntul6.04 R4 T,
TN A SRR

2.1.1 SR &

A& 2H AR ] — B ARSI IR, AR SCBE Seddd S I+ 2 A6 W A1 S ot 2 (7]
R4k, DALt 7 LS AR 7 G B2 i PR o AR SR FH IR A& IS AL AT A BE 354
FFmpeg, FFmpeg ] A& 58 A S A, AU ff 5, 2 de kw77
. HeFE 22 FRmpeg WE W N 2R, SR )5 MK B ACH FN, 78 2t A\ 2
AT, PUT“make install” B 7] 58 Al %2 2%

2.1.2  Anaconda &4}

Anaconda 72 Python () — N BIRCA, HAR 78 REIELAH ., PLEE¥] . IR
fEw 255207 180 2 JTEEL, A 75 %3¢ Anaconda, {HA[IE R4 HEHH
£EAE Anaconda HLI1) 180 Z N JTURAL, HARAER IR+ 8 AR 2 NS IR =
i .

Ubuntu % %% Anaconda B U1 T :

(1) M https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/ | % Anaconda3.

(2) fEAT2ATHAT TP 2RI, ISR

11
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conda config --add channelshttps://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/
conda config --set show channel urls yes

(3) fil%E conda 1553,
Ebin: conda create -n ds35 python=3.5

(4) P& conda M 55: source activate ds35

(5) TEZIAEE T 2208 %l conda ‘B 5 TR

conda install jupyter
2.1.3 Pycharm &7

Pycharm 3 /& —#f Python I KM, B V2 44 Python #H47 &
WERT AT ) TR, Eean debug. ANFERE S ARIBUE . T H BRI . BRitk
PASE, Pycharm i&$gfft 7 —Le AR DhRE, SCRREE FEHEZE T B DL IF A&,
Kl 2-1 sl DL s s TR, TH X, AAUEX . FRERKX 4 X ML
T Anaconda, Pycharm FJPLEES.—NIH, ARG SO BEEIRAES —— A0
Je NRI R IE I EA) EARA . T H Pycharm RS 0R 25 L6 Anaconda - 4f, {H2&
Anaconda FIZEZEAH L Pycharm L4, DRIEAS SCAd A 4G 22234 1) Anaconda, 44
J& ¥4 Anaconda fit & #| Pycharm.

untitled2 [~/PycharmProjects/untitled?2] - .../.exe.py [untitled2] - PyCharm
File Edit View Navigate Code Refactor Run Tools VCS Window Help

untitled2 ) = .exe.py ) |7 exe -

B2 Project v D = | %~ I | [@.exepy

Project

untitled2 ~/PycharmProjects/untitled2 from distutils.core import setup n
& .exe.py 2 import py2exe
Il External Libraries ;
# <Python 3.5 (untitled) >
i Binary Skeletons
python3.5
lib-dynload
plat-linux
site-packages
i setuptools-20.3-py3.5.eqg
Sphinx-1.3.5-py3.5.egg
Il Extended Definitions
Il Typeshed Stubs

mans | O

al

setupl(console=[ 'zhang.py'1)]|

aseqejeq

5% I:Structure

¥ 2: Favorites

7 & 6:TODO % Python Console  [& Terminal » () Event Log A
O IDE and Plugin Updates: PyCharm is ready to update. (2 minutes ago) 2 processesrunning..  4:28 LF+ UTF-8: w &

i 2-1 Pycharm 5f
Figure 2-1 The interface of Pycharm

12



B G I N R 1 b= DA 0 BARE

2.1.4 Scikit-Learn FE

FENLRS S FEh, B R m 2 Scikit-Learn 2, BRI EI T F£2 4
RS, JF R XS GES R, F P R S0 B U — L 2 4, AT DUKE
FOEN AT B RS, A SCHE] SVML RF &R E BUERE Scikit-
Learn ZEiH, 7E Scikit-Learn [ SVM Sk, H P RYE B S EE o] CLE SN
R, WA R RS, SIS BEERENZ R AU TR RS,
A LA R AR MBI H AR IR S S 8. A BdiEgE L, A P T LLEd Scikit-Learn
25 B8 73 B R B AT BN ZR SR AR AR A EE ], BRIL AP, Scikit-Learn i&
SR T B AL . FRIEE R DR, B, XE—NEEEMR, 5 THEAER Python
e, AT A F BOAL &8 255 3] U1 K 22 KR T Scikit-Learn [ o Scikit-Learn g %2 3¢
I 75 22 NumPy Ml SciPy S5 H AL SCFE, 77 22553 Numpy\Scipy\Matlotlib £, 5
%% Scikit-Learn, £ 23’ A\ “pip install Scikit-Learn” R P %2 3E .21 .

2.1.5 Tensorflow FFBEEHEE

Tensorflow #& Google 128 AN 22 2] RGE, J& AT 7t 53 ARV TR M
T, FHTHLES 5 2] SRR FE th 2 P 28 IR 7, e R T BolRm B, v BUInRs
5 B S A IR BIRP 2 I 28 S kg i g AT o0 BT A0 3, H AT R Z N T EHR R A
SN 1A B

TEGMAERS, JATH & Im s — B 1a17 J5 7T LA 2| — 255, i1 H TensorFlow I,
T 6T A AR, R R PAT T R AR B R AT 54 R - TensorFlow
TR EFEZES AN, — D&, &G ERER, 55—
1TH#R 77 . Tensorflow H)Z%E LTI #, fE%Z%E Anaconda F:fili b, 24 A “conda
install -c conda-forge Tensorflow” B[} A] 22 3% p{ 1]

2.1.6 Keras FFiREHE

Keras &3¢ Tensorflow HIVRE S IHELE, & 2H Python iEE %S, 22—
mE M4 APL, AT AR P ) TAE &, Keras FEEALEE 14 ML, 1
HIX SR A RS o EI, P TR EATE CORM A . Keras R 75 17
IARYGR S 3 TR RS, (ErT 8 — AN, vF 2 e gk a7 TAEEH
Keras G/ & Hrisid

Keras %0 451072 model, 'EA AARFIBIA, —Fii& Sequential i /71

13
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M, R R E N APT. AR 2R A2 pR 22 APT B8, 1T Sequential JIFFP 547 52
bR K0 APT ) —FlRiY, 1X HLLL Sequential MTFFAS RS ], PER %A T ARED 44
RIS AR :

(1) model = Sequential()

(2) model.add(Dense(32, activation="relu’, input_dim=100))

(3) model.add(Dense(1, activation="softmax"))

(4) model.compile(optimizer=' adam',loss='squared_error")

Keras 1 Tersorflow (7 iEIEAME, BV EEFEME —MTEE, R)E
EFHEE RN ETION G, A TR AR o s s i, R sl Hh 45 2R
Keras At Tensorflow B4 %) EF, FINEALE Tensorflow Al FiFFAT 1 3%¢, HIt
WU BB AR AR DS R BB AT, B I AT 75 B0 R SRR AT — L0205, e
FATHE T E ] Tersorflow, ASCHBI# A T Tersorflow 4 [ T Keras. Keras HJ%
Wi, EOA%%E T Anaconda ZEAll -, W7 EE &% A\ “conda install -
¢ conda-forge keras™ 772 Bl 7] 22 2% 1% 1y

22 RKIBARWMGE

ARSI E Bk R E W IRBEAE TR D00 AT, R 22 5e kU]
ok, UIor Bk 7 SR S AR I K, PRIMASTY J2 B0 4 LR AR e 8t
S ubis valllpsEr

221 BeaEAE

Bt 7 B — T RGB MIBUERRE, EHfR T A R R EEE —iE R
HRT o BB, X R VR R ANTE PR R A BT AR A (R, T DA REF T R R
H Al o 268 B 7 B AT DA — i G B AR R, W] DU BRI A
EURABE G G oL, BT B RO E g H I, HgRE THBRER
23 (A B A B, AR — IR EG A E O — 52 6 R BT, (B BTk AT
R MFRMBEE &, BB B 7 BT B R s . B BUK, B
7 I L8 G AR AN T B A RO B G R I I

FEHETEAMMREER, —FMRe—ETE, Boa—fE =45,
X2y < R 20 311 D D YR W e S N N e = N L
AMEE S RGB Mi% A HR, HG, HB, X:A%% 5 P 1 RGB M(4, 231,129), MIH
J7 B8N HR[4]+=1, HG[231]+=1, HB[129]4+=1, &5 &{% Firf 1%

14
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EhJa, ZHEAETEMART

SFR—EHTE, BT =/MEESA 256 M, R EEA TGO E,
BRKIER T 1600 /5, TFEERME, FEERMTELFEEE —MoE, e~
T8 73 B RS LU B L5y, B Va N IR R 8 T [F — B R, RMER& 58 n
i, BEJ7RZESMEndex) 358 (0, 4, 16) , R 2-1 R ARITHERGIME.

index =R +G*256/n+B*256/n*256/n (2-1)

XF BT B index = 0 + 4*%16 + 13*16*16 RISH[3392]+=1, & E& Firf
MG ESG, B—EHEMA R T . SH[3392]+=1, % FRuiZRBHEA K Fr 2 18]
FIARUE s BE . — R EIRES, & A 2-2:

p(p,p) = XL, VrDp' () (2-2)

Herbp, o' 73 AR M 5K B A 1) B BRI 38 DA =) 0 cdts s SRR A
JEFEARIN, TR A RRIOY BB I AR U, YaEy 0 21 216,

222 BN

LG — ot 4R BRI 2L — R AL R ZU AR R A X, T S dan il 2 B Ak 2
LK — Rk, HH RSB R  A R LU R S ) L, XA Ry
[ AN SE L IR B I ANESE A 57 B IR AR AL . R A I KR b 115
e, RE 7 BRI EEN S RIL, 205 7 AHRHIER.

RGARTMETTIERIBAT 0 A, —FRE TR, R E SR ETHY
ZRomIL, ARJE AN THAG R RE T R, —BER BRI A, FFE S [ kB R &
B FERL IR A, I — PR T RN, 125 R B G I SE R A X
SENIAS, — M ARERE R ) 5 R B T B 7 I A S

XEAH Rl Sobel WEAM L, %I5 22 TR — R G %,
B2 T BT 2 DURSET (Sobel operator) 7 /E BHR 1R 0nt L K B Ok Hikg AMlg,
B AR SN A A ks I i) R K B G [ Gy -

Gy=g *A (2-3)

Gy=g *A (2-4)

ANEEG, BEELU N ARG E, K FEZa K-

15
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P(p,p =X, vVp{p () (2-5)

WARBAE G RTR—IREMIRE, WANIZRREE R, KRR 2-6 15
BRI TT 1A -

0 = arctan (ﬁ—y) (2-6)

223 SMRIMESES

SRR B IEAR SR L BRSO AR I, #e, BeiR I T AR 2-7
BIR. G. B =AML EIRE P
P=—— 33 Nt p(i.)) 2-7)
Horh P Fr B T R 2 A, p(i, ) TR AE I (0, ) B 21,
m,n FoRER R B R A R 2-8 T B A iR

M(K) = Yoeqrgm|Psk-1 — Psi| k=23,..,n (2-8)

Horb, M(K)FERS k-1 Wi k i 2 s Wi ey . v A2 s Wih 8 5k
F AL T (R Te B AR R B THARIA S, BT R W HAL AN 5 X
gr e JTLAE T EAH S 2 IR ) 22 R A E DM, A S 2-9 PR

DM(k) = [M(k—1) = M(k)| k =34,..n (2-9)
23 WB{IFEIJEHEE

PLERa2 2], B — T2 XA, B AR, AR, g,
BT i SRR R EIRE R 1R e KR B AT AR R AR A B
SCHLNRIEE 2R T, DAL AT DA 2 B A 21 A 10 45 R I F AN W ) 50 4 v A
RE, Mlas 5% > Hhil i e KSR A 2 AR AT A TN R SR A R A2 B
k.

IR 2= 2 N e i W T 7 7S UL NS | Bl = £ 0 RN S = = 2 i
CTMEET  sRALEES)T o MBS )RR W ECE H A B R A5 R B b
ZH, HnBAT — K B HEAT 0 R, AR ATE I K B A bR AL 2 i
B S ST SRR TR S AN T R B SR TN 45 2R S AR AR #EAT XS, A
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W AT K S 5, TS BTN 25 A 5 MR B RRIL FL R AR RS o 2 B 2 )
TRAA BT — B AT hRRE, AT — B0 B AT e, A RLE I 2 5147 b
RN T hr 2 Bt 1) 22 S BEAT T o T MBS 2 ST O P I B AR S8 B a8, ol
B 1 Bl 1 AR R, T A AT T . Sl S S sl e U 5K
BEAT S, I S MBI AR RSN T HAT Y, 5t 3 (10 B b il A
N VNITEIRES - SNV ES S

231 XTHEFEmE=EH

SCREIAEML (Support Vector Machine, SVM) A& W BF 22 2 () —Fp — 43 8B,
BB T AN wx+b=0 KA FISE A FIFEAR S TT, X T AR R oL, AT LA
T A% oK HOK IR P 7 (R S 21 iy 4, SRAK BN AW 43 (1 H I o SCHRFIRIEALRT 73N
=K MV SRR EAL R SRR EAL LA ARG I SR B AL

XF 2R R, B A ILAOR T4 — AN P T wx+b=0, K IEFEA
S, BT IEREAR (SEAD MHAFS wx+b>0, X T HAEAREH wxtb<0, AR
Mo 2 A AEAE JCEA XA IR~ 1, PRI FRATTE R UE IR 70 SR AT T, el =
R ARPR A B, BBk AR BR A7 A A i it 2 tH A DR 70 2R B O, BRI P A FR
P B 2 A R B A 2 2R IRIBE, Wil 2-2, FRATTRS B4R B & X AN K] B A7 i ok

Paran

Ko

X _ A
2 «
- <
N/ 2
® e 7N
@ 4+
® o . v :0//@ /
P s S . IN
® /‘ /+~<>
/ s
P .
p 4 /O
. o o
/ Ve
. , O~ O
/ s/
@)
. Q O
7 s
/\‘ y >
NG X1
/;//\ Ve

K22 SCRFAEMUEA

Figure 2-2  Support vector machine model

ST IEREAR y=+1, wx+b>0, FUFEAR y=—1, wx+b<0, FrLIxtF IEm5r 28106
ZIK’ ﬁ?ﬁ‘/%'
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y(wx+b)=|wx+b| (2-10)
I PR ER T «
y=y(wx-+b) (2-11)

AR 5 211 T A S > ST

loTx@W4b)
llool| (2-12)
WU} LART [T R 2 7~ N
L_y(i)(wa(i)+b) )
lloll llwl| (2-13)
AT S fige ) LART 8] B 1 e AR B SR AR T
maxy, wp “7),” (2-14)
s.t. yOwTx® +b) >y, i=12,..,m (2-15)
% y=1, U TE] B g
min 2/||w]| (2-16)
s.t. yOwTx® +b) >y, i=12,..,m (2-17)
HARRECR N7, W HPReR AL
miny, 5 |wll (2-18)
s.t. yO(wTx®+b)>1, i=12,..,m (2-19)

Z P UL H AR R B R 172 VI B, 2D 172 A) DAAE SR S ZO s i B
|| |? R & BORFETE LT . LB PTiR o R (a) R, fa]f SVM ZR T A8 s A4 2
IrRIERG, (BRI AT DA S B R 70 28 LA Bt s, SRAS B LR T B e K, BRI By

. 1
miny,p 5 llw]]* + CEE, & (2-20)
s.t. yP(0Tx®+b)>1-¢ i=1,..,m (2-21)
>0, i=1,..,m (2-22)
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Horp C NI T, e AURIn AR &, ARASAS SR, FoRFEA Rl BT G

232 PFEVLARMEL

BEHLARM (Random Forest, RF) &2 PRIRSFAMALN, B XFEABEAT Y25
SR FH —FpEEE o ey o R A R R SR AR IR A PE R, e 2-3
iz, BENLARAR EZEN 7038, (B ] DU et 2E AT B A Tl o ph SR 32 2
ARG RO AR SR L BIR, RFIE AR I — BV SR bR A
IZRECE S h ke B — MR R O ATy = SIAR e, PP TEARAT ID3 5iik, e
MRAEAS S0 2 PPAL AT FEAFAE, C4.5 FRR MG B i 2R FEAT U, CART 5
PRI Gini $5EUF 0 2bmitE, T ERBUPEEFRAR AN, BT PR SO R 5K
PAB TR T o R A il MR R K R AE At b, AN A AR A il
m BREHREAR A RUE AR, BT R S i e, Bl 2t
YR — BT TRBY B S B, BEHLARMR A e i RE a0 -

(1) MJFIAREABEN LA m DMEA, M m DI

(2) B AEREARRHE AT n AMRFIE, BRI 2N AR R F8 bR £ B IO RF Ik 7 22
BRI KRR 2, ELBNZAT /T AR AR 3 B R — 280 F

(3) RJEIERRIR TN R RBRZ A K, A2

(4) e R 2 AR I A B BEHLAR MR 73 2885, A J I 20 SR 8 mT UK 7 1 2
PEREAT RS B XEF 23 F IR, b 2 R SR 73 SRR AT SR O € B i 7 R4
R X EA T, D) 2 PR R SRR I L PR 42 (AR foe T 1 45 2R

X

— d T~

( )

%
'
y

Kl 2-3  BENLARMAR A
Figure 2-3 Random forest model

BEALARMAT LS H, R AR SO GG AL I 75 22 H 21

n_estimators: XS EHFIRBEN AR DWHIEE . RHEE — RERE IR R
KNI E , B TR, — RO B B2 P Re T, 28— BRI 2 100,
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n_jobs: Ko FVFAE A ACELAR AR, TS HOT DI PAR R S . i E
N1 FoR AR —AMEEES . A BEIN-1 Roni A B AR B T BR

233 EEREAR

BEEEFRTHA (Gradient Boosting Decison Tree, GBDT) &% > i) —Fh, wf
DA KA o AN BN FE DS, B AU 7 0%, BRI A0 7 SRR A4

7£ GBDT WA, BOSAERT — 40k ART B 585 2] 8802 f_ 1 (%), PR KA
e L(y,fi (x)), MIARFIEAN) H AR B — 555 2 88h, (x),  TEASRE 145 2% bR L
L(y,f(x))=L(y,f.; ) +h(x)i b, Wi, @it AWnE Q2 s, ik
PR ARAS 5 /N, GBDT Fr) AR ] DUA AR 3 Hh i) — 25 vk, Ll 1445 100
TG, WATESEH 50 ol &, Bk 50 o, BEERATH 30 oA R N, KN
ZERIEA 20 o, EM 15 TMAER TR ZER, SRFET 5u T, FATERT LGk
SEAR, BT RIEAS, WEMIREA SN, GBDT 7 KHiHEA R
X 76 GBDT &3 X B AR 401 2% iR N«

L(y, f(x)) =log (1 + exp(—yf (x))) (2-23)
Fom B MER AR R ZE N

= — [M =y;/(1 +exp(y;f(xy))) (2-24)
D dreo=fy @

i A B R ZEBAT AW BBAAC, 45 BHr R B PRI A 4l R e A

C;j = argmin ineRtj log (1 + exp(=y;(fe-1(x1) + ©))) (2-25)

Cc

234 thinthERA

Woumbh FE 32+ (eXtreme Gradient Boosting, Xgboost) s& GBDT f)—Fh it 77
1, [FIRERLH T3 2583 Bl AT, Xgboost AH L GBDT HiEAEATT R H N 1 1E
M, (8 THEf S K R, Bk I A, xgboost 45 2% BRI ER 1) 1R 22 356
SR T R RS, R R T — R S8 AR R B T S S
Xgboost 15 REMIT-H &R N T — /-S40 shrinkage, X ¥ BEHS i RET- 84 AL E 15 2]
FEAK, Byt G .
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24 REZFIEE

REES 2] 7% 2006 4F Hinton 5 A J8:T- X0 A TR 4R X 2% IR i 90 42 HY 1R — PP oRe ik
LA 7>, FH B T gy N BRI B 4R e o, thanBMg, A s
A, TRBES: 2 AT LUIE L R JZ AR 1 4H & T8 B SR e 2 R RHAE, LUK IR 3 5
JE RV RFAE R I o

[FIMLES 2% 2] —FF, IRFENLAR S 2] 5 A e B 7 SR I B 7 2] . AR 2% ST HE
BRI SR A —FE R . BB A o) R LA B ARER 2 AR A P

(Convolutional neural networks, CNN) , TR B {5 M (Deep Belief Nets, DBNs)
J& T —Fh G B e I A

2.4.1 LFAMEZMLE

LI M 2% (Convolutional Neural Network, CNN) & — F45 ik 25 14 (1 1 28 (X
% GBS —NERZ, RN s T MR TR S, RAafle—
AT Ieek ey 2R . WK 2-4 FoR, BN x1 A x2 43 BIAS HEBGE wl Fl w2
HIFBHIAT, DB foxt*wlex2*w2+b (b 9IRETD . BHL 5 &R s
B g RSB, WA ELE R y.

K 2-4  IERENHLEE
Figure 2-4  Perceptron linear algorithm
R Z A AHEBAE S, XS IThYs O~ — TS, FRE I
£ RIS BB BB 5 7038 B 2-5 J— AN L AR I 2%
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hys(x)

Layer L,

+1

Layer L, Layer L,

Kl 2-5 HREs 2%

Figure 2-5 Neural network

GRMAE MBI ML EIMAREIRE, FEARELE: A,
GRE BUZE. iz, 2RE, K 2-6 3 CNN 4K XHUIE 2-6 5
BN AR RN R, F—ZRAE R, #1785 (Convolution) 1335 —JZ
MRHEE, BRI, B2E =2 3 RHER. TR RES 2R N
5 BIRHIEFERE, SRIEHIX 5 AMRHESERE, 1647 RITER RN &, A 2ER (Fully
Connected) 2, EIEEEHRL —MHAEML, KEFIIRAGER.

BB HERR HIERD HHERE HIERR o

Se
~
Sl
.D
I il i
-
----- .-D

~
Se

€—5—> —itt—> —tp—> C—itf—> E—i—>

B 2-6 G AR I 45 25 1)

Figure 2-6  Architecture of convolutional neural network

2.42 LSTM W&

LSTM (Long Short-Term Memory ) #& 7E fl§ 3 # & W 4% ( Recurrent Neural
Network, RNN) F:fifi B ek, f##e T RNN ABEK WIS . LSTM HIf% L
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FETANMRZS AN TN, BN RIEATHEA TR
BB E,, METTHRE RN ZEIEHAEE, B L —KIPRE ht-
1 AX— IR Ix A0 LU, 8T gate fayth—> 0 21 1 (94E, 1 ARICAE, 0 AAREIL

fi=c(W¢ [hy_1,x]+by) (2-26)
BERZIGZT], BIWRLe s Bazid i, AWM, H—2 & sigmoid BRIk E
B b

M5 B ZRERATE R, SR IHE R, F tanh #45 — N K240
MRS, SR 4IRS

i=o(Wi-[h 1. x ] +by) (2-27)

C, = tanh(W¢ - [he_q, x¢] + b¢ (2-28)

SRR FEHNT], FEE A RRIRZS BB 9T R 4HLIRES . A XOR S 8k171 A1 AND
IR A IIRE -

Ctzﬁ*ct-l+it*€t (2-29)

AR, BciZ R E R T AEH, KRS L wy, T2
W IXACIZ AL, R R E

0=6(W,[he.1,x]+b,) (2-30)

h=o,*tanh(C,) (2-31)
2.43 Attention &

Attention WZ% 2 — T = bl AT LKV R ) £ HPAE IR LU 24 i A 5% B H 2L
e & b . Attention (SRS 72, W AR BISCAEI R b, /R R,
Attention AL TN T H o B — L] fe o LR E B 1R 18 n] AR FHAE B Ay
fiR b, AT RLFS B A AR R 2 N 28 E R GV R ) — S8 B BORAE R A
Attention LI N FHAETE & R b, Eoanfm A\ — 3 SCHiE & B Bt M & R
FFA; NHTSCRRE, AW OCE, My o05%.

AT LLIBHE “HLas22>] 7 AW, A Attention WIZ% I SLE JEH . Attention 7EHH
B “machine” (R, FRATTEE A SR SGTE (1)72 “ WL " A& “ %% 2] 7, Attention
) 26 3E8 ik I A mT LS FRAT BV E R IR 3 “HLEs” .
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W 2-7(a)fi7~,  Attention HSERLR N 1T A5 H PO ULACEE . hO R4 AT
I 21 RNN Rz 4t m) &, 2O 8 Wlta i &,  match Jy%iHh [a) S AT 4644 ) &
HEATULRC I EER, 034 match 5 H SR AIAHALE

W 2-7(b) s, FEIWLELEZ JG, AT EE A A4 10 46 H A
RS, FAEH softmax BEAT IH—4ko I S A 2 w4 H AL, 2R J5 T
BB RS, EAT —IREHA .

WK 2-7(c)fw, Hihc®ZJE, XA MEMEN RNN KA. IR 5 —IE
Mz O Mz I F g . Rz R, BRIz, FAEA AR
encoder I E1THILALEE, SRJ5 softmax IH—1k, HHEHEMEMM, 1EANE
EN AR NSO 1 1 o2 =2y S

2.5 XFEXEm

SRR TR R T SR AT IR B R SR ST R TR
S LER AT LK 307, PRI AENRI B30 7, T 5t B3 AT 37, A S Sy
FedE AR SR SR, Bl sk B R AU S0, AR E R IR =Y
i, BRI NSO IR EZ I AN, b R S X AT AR, B
T AN EEANRE

2.5.1 R-CNN &4y

R-CNN (Region-Convolutional Neural Network) & — el i iz [X 8 Fl1 45 A 28
W 2% 45 G R ) B AR I 0%, Rk E B =B Rl S — N2 region
proposal, RIAG AT EE R H AR IRk X4k, 5 - DRERMAEmME, H TR
AR, BN, FEAR SR — A K, B X e A
HARFIAE H AR X 3

B e i X R, R-CNN A 1 G ER D Selective Search 75
% Sk BB BN, G IR A AT BEE — A X AN X, L
BB E IR — XA E , i 22 F05 2000-3000 S/ X RI A {5k X
B, B R TR EHE I X IR SR 2 WX 28 AT RFAESZ AL,  R-CNN RH 2
H] ImageNet 5 I ZRHIERI L P4, IR R AR A 70 2645, iz X 42
e H AR X3
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0,5“01 0.50(02 0.0“03 O.an4

(b)

Machine

(c)
K 2-7  Attention X% 5 FH 52451

Figure 2-7 Application example in Attention network
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2.5.2 Faster R-CNN E X E T

Faster R-CNN sZ7E R-CNN H:fifi ERIS, d1T R-CNN {2 X 38 A A7
P2 I 28 2 i 75 EN B R AT AR, A AR — e BRI, i Bt A R EEOR,
1M Faster R-CNN J&Jeit — ik & AT AR KA SR I, 7E B AR AE BRI A RPN

(Region Proposal Networks) [ 2% %] 73 f5ie X 35, - 85 Jim o fig i [X 34770 AU AR
[5])5 (Bounding box regression) , HARPIERUWIE 2-8 fix:

Feature maps proposals
image Conv Rol Pooling

A

Feature maps

2-8 Faster R-CNN H L7 FE K

Figure 2-8 Flow chart of faster region-convolutional neural network

SN SR A S 28, B b — N 43 3 B AR X (1) 50

2.6.1 CTC kLR #E N

CTC (Connectionist Temporal Classfication) = 5 T fif pedin N £ 5 45 @ hris
(R 55 e R, BRI ek 500 2 20 B 5Tt . CTC SR — Ao 21w 1 %%, TG
i A I SREBHE AT TS 70 B, B o it s AT AR B, T 2 B SN R S AT
s, JFHEESRmE TS, CTC M REARN RS, Bk EFrREd
VSN blank (5 AZRF s S8 JE XN R #EAT 2 RUBEHB - EIATR A1, AT 45 21 617 blank
ST B R ) 45 R R MR R FRR LA blank 5 25 G AR TE) 45 SRR B0 blank
AL A AT RE B0 R A1, IF DARTRE B R A D A SR A e S AR AT RE )
B LB PR B oS B I RE R AT HE Y, R A ORI R 9% 4
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2.6.2 CRNN BEEEN)

CRNN (DCNN+RNN) & — B iR A2 I 28 G54, 2 FR A AR P 42 A
2% (DCNN) FIfEIRMZ ML (RNN) HA K —Fgity, B TEREGN T
WA, R H AR R N SCEIRA RS

CRNN @& =#5r, M\ EAETMRUGEBIRE . B E. ¥xE. BREFER]
F DCNN W28 HEATRFIESEEL, JE3A 2 B AR LSTM {3 & P 2 # i, mT BA I
RHAE P 91 A — N R ALE ) B AR 25 0 AT, ANITTAS B I AT RESE SR PP 91 AR . ok
JEAE I BN A ) CTC B8, sk |2 EEAEH 2 E—#F7> LSTM %%
i BVRFE Y A B TN 25 R AT RS, AR B AR SRS R T8

2.7 REING

AT FBNHE T AR SAEA IR T G USRI AR MR, E2H: (1)
FREE M TR ZEAEH; QN TP ) RS S S L, A
& SVM. RF. Xgboost. GBDT FlJLFHIZE ML )N T SCFIRABIM L : SCF
DX AR I B9 R0 SC 7 P R SR R R B o X S AR e A S AT T 7T O EL
WA A 2 B — ek, X AR A ST 7T AR B S AR .
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3 RHRITSRESE

AREE AR T H IR ARG, RGBT B DL R
o S REAERT, H ARSI R G AL Bk PO REAT vttt AR A A S
RISk 1 FAS I K vk BT AR 73 i Sk, B Jm s e e AT s o (AL
(K1 LA SCHE Sk 70 28 R I Bt 2, A3 Bk R Bdla SR AN B Sk & M
.

3.1 R&ZEit

ARSI G 50 srh e, T K AT 90s, FEKI A AR, FR
AR HOQOARFE R L AP MBSk A, o e AU REAT A HE R, S REAS
WRAEA RAFAE RS, (4 R B s B — 2K, 1 BB KR TR & . 8
SR SEA A AL, BB A SRR RS B, AR R G AE
BkgON BT RO, CHE AR RGPIRAAERL O BT S R, H AR
R RA GBI AT, MASCPER RSk, ARGk T ZV) ), A
VI Gk JRie R V) 73 MBSk 7028, SR Jm Xt R 5 B Sk AT ARl I
RN, RIS RG 0 M= Bk, Bk sk, TR NER. R4
g 3-1 fron, RG-SR Bk, Bk VI IRTIR 2 T 4KE
Bk WAL 5, ARSEATI B A o AU, ] DS BBk B RS, d s
L5 SR R SR IR AR FE AR, DR AR SO 3 v S WL, it 1 AR Bkl
FATIARAE S I35, W] DR RO 3 A T V) 70 o SRGEEE 80 W 0 B Sk A 5
BEAT 02, KBSk N BCRANART Bk, BT RIS ST S SR N B
—E IR, T L T Gt R R A, DR AN (SR R B PR RFALEAN RE 52 B
GRS, i BEARAUR YE L RADR BT X o fJR B R BRI A A
BEAT RGN, ASCRA TS0 R S E IR BCAR S5 & i ikt AT AR AL A
Bk R EE LA KB A, 1 HAR 2 B TP A FE R, TR 2RI R
i BB A 1 LIk B LA Bk EAT IR BRI AT, IR IR A A

A SCOUI R S IRB ARG, A AT A A A S A
(Rl v] DURS B R0 2L RAR 5 AR, f2m S PR S E LG R, B
B WAL 73 ) 5 R E AR DL
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_— - —
[}

Coan o BB

K 3-1 RGifERE

Figure 3-1 Flow chart of system
=N N
32 HRAEFRN

Bk VI3 RIS A2 R BNk 0I5, BT LAY T B R AT AT 85 Sk 0 A
Mo G TR BARLMNITHLRISH Ui 5% T R A — Bk Tl b i m i, 5k A& 20 %
TSR EEAS AL, X T ARSI, MR A 50 bl A4,
17 W H R 90s, FATA SO LRI & A, AT Z B A 1
BTN B ASSCR IR AT ) 73 Bk, A 7 BRI & AR S AR Bk 200
EfZESR, AR IFRIAL, AR UKD TR R . Aege i & S5 Rl
T 007> S AE BT, N B N RAR B SRR AT, A S5 5 Rl 1 57 PR AR A5
T, BB AT R WAL, BRI A OLE N R 2%, i BRI Bk AT
T BEK P AAAAE I ANE DL, A& SR TTEAN R IX P AMEDLIX 73, DRl 75 22 3 H0R
IREAT BRI TG, R T 5k D) 0 o

32.1 RTH5HT

BRI A AL, AU R S IR IR N 2 I, I SEgkdl
EMRS TR Z AR AR ZER, RUIEY) 2Bk R RATA # 2
FEDERRBCRAIZ TG E AT AR BRIL o BRI ZE 5 70 9P, —Fh
FERAL, —MREHIAL, RAFRIRE BRI kiU BT — ML R E B IE,
HR TR BT LI, SRR SRAR G Sk (K3 S WL (R JE 1R R B 3d e e S E A AR W
RHIZES, WA 3-2 fros. MR 5 — ek Bkt /i — Sk K R i [8]
FAAEF LG RIS, ASSOHR AT MRk, — R Bk a 1#AS, — Mo
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SN BT, Wi 3-3 ()TN, X PR R TSR IR A, EERN T A
AN TR] R N 7R B Sk X eI R ) ZE AN, B TE AR AL VLA TR B/
P02 S T e N Sk o B3k N0 RIS A 4 A A T (9 9 5 R AR — BRI, B
T NP B DG s AN, SO A E T AR B B AR L, (X
AN T8 T (R 48] Fl— B B R A 2 T DA ST HP i IR PR I TR PR R S N AR, e 3-
3 (b))

0L P S

| LEBER T

\ul \i v

K32 Rk

Figure 3-2  Shot abrupt transition

(a) ik AR

(a) Between the shots gradual transition

(b) BELWEAR

(b) Inside the shots gradual transition

K33 #AR sk

Figure 3-3  Shot gradual transition
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322 FELBREM

ASCRE X RAL G I A AL Bk, R 7 — P Bk U1y Uik, Ylor ke an s
3-4 fl, ESER U R ARG BT V) 7, A EXH AR Gk BT V) )

[ )N }—*[ RTYD }——{: it J

<
2o
O
<
9
i

K 3-4 Gk ik
Figure 3-4 The process of shot segmentation
T PR ATHR 56 R AR 00 = R ) X N AL ) R AR 4 Sk 3 AT D)
gy, VI BRI EE 3.1 Ps.
B 3.1 RAGE KIS

Algorithm 3.1 Shot abrupt transition boundary detection

R 3.0 RAESLIL S

1 SRR LS fif Rl bt

2: HHHEAE B R AL

3 VAR AT ot ) 2 0 1

4: THEAE Il 2 0 WU B 2 )
5: REUBIME, D)Bick

el 3-5 P, ZEIBARAR Y RIS B, B _EIRES 5 DA SR EA BIAH.,
VAR B N AE AN TR BRMEL N U023 B2 Sk Ja B B A B ke A RS o ) 22 el 22 ) B B S (L Y
FEIME, BRI, T=14 AmERAE, PSR r BE RNy 14, B
RBMF) =S BE KT 14 I, (SRR MO\ 21 i, A5 2 R A5k 1Y
SR

T ASCIU R T 5 S RIS B SRR AR AR, DA M A2 i 4y AN AT I
B AR R ORIRA T ZR R A ST AL B Sk AT V) 0 s ASCAFAEPIRN AL, —Fh2
BEKIAIATAR, — R Bk N HIAS, (HA2N T I IREAT Bk 028, H 2R B Bk
T e R, BT LA SO AN B BT Sk A BB T A EAT U190« A0 3-6 By
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Bk N ERTAZ ORI D 588k a14TAE CER RIS EA 5 ) 1) M2 iEE E5) Al DM(2
W BE ), BRI A ERAR, Bk EIRRAR G LA sk 2 2 A
REXE -

E(DoS)

o 10 20 30 40 50
P

Kl 3-5 E(DoS)-T X %K
Figure 3-5 Relation diagram of E(DoS)-T
M/DM N

M
DM

(@) RBME®Ek
(a) Video shot

ek =51
(b) T HEX

(b) Advertisement shot
K 3-6 RIf5AT S M 5 DM H
Figure 3-6  The values of video and advertisement for M and DM
AR SCHE TR B Sk R B ETAR SR, I T H R RN AT AR B AR A
MR B R B AR, Wil 3-7 (a), EDAARER AT — 8k, WBREETAT —
AN, ARSCRROHTAR BBk o ARSI A FI AR A2 5 7 A A2 I 25 BB, 38
W [F] S F — WA BT N4 B ST R AN [R) A A 1 T T e %
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B gy — A R, W 3-7 (bR .

PE | -
—
9
N,
v —
w—
L}
-
._ e e e
N " :
(a) &Rk
(a) Advertisement shot
2
R » <\ .
el f Leued \
1‘ "‘ poeed m
— | L
f ved
"“‘ -1
| \/
' ) oq RS
(b) B RIS

(b) Video shot
K37 RItE ST %5k RGB 224k
Figure 3-7 The RGB change of video and advertising shots

ST UL B, AR R R SRA TS T R S A R X 3 PR T AL
Jrid, BPeR O b KRR A RARBSR I A B IWOR U EAFIEE P, KBk A
£ PAE/NT 50 IBERAIER, ROYIESREE Sk HAEAERT A Bk o BA TRk
FIWEGHAT T et Wil 3-8 iR, RILH 5 B8 Sk B 5 MR 50-400 2[R,
UEFRAT TR AR B BERG S WOEEAT UM, T SAR AT WK B B R E R AR 2, 7R
SRR B, ASCERIUT 6 MRERAEN—MEHEE, WRET 3 MR, 5 3
ANNIE, I B SR EREE N T 30, FRAMEDZMUN ) & 856 Sk 8] (1) %7 42
AFWE VI BRI 3.2 s

1000
800

600

m Ml

0 100 200 300 400
shot

number

K3-8 Bk AL

Figure 3-8 The number of images in a shot
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S5 3.2 WABEKIA AR

Algorithm 3.2 Shot gradual transition boundary detection

Bk 3.2 WiARERIL SR

s SRGE Sk A AR B RS RFAE(E P

2: HIBRBEL WAL PAE/NT 50 198k

3. BERE 5 WUEEAT BT, T SAR QI T LR R PR AR A R R

4: A 3-8 WLHL 6 ANRERAE S W 1A

5: FIWrET 3 MR, JE 3 ANNIE

6: IR ST T W e s BB RS /N T 30, D9 S it St

HF ERWIE, Sl RS UIIY, MY RGN S AR Bk 1%,
A DU GRA SR e g o B AR S RSO 0 R, e IEIKRE) T S RIS U)o
TP, [FOREA T AN B Sk B e B, OB Sk SR M T S e B R B R

33 HIEENE

ASCAS A 5 A HR ) R R, FRATT AR TR A AR I A0 DL % 5%
SRS KBRS R T (ZATT) « CARGBXDY « CKREIMR &85 F
B o CGBEAEEAWMRY o OEFEREIFHERD - ORWEKY « (F8E) &
FOHLRLR, 3k 344 SRR, PRk G AT ISR 262 £, AT A X
262 B BRI IS AFE A e R AR BLI T 15 WA — BRSO, FRATRX M L 24T
THE, RORE TAR S NAER BRI, DRIg i ik 5 i e 210 BE 4
I 142 £, TOEMSER AR SRR B W 3-9 Fin. AT E I
(TR GG 5 WA AR, 250 & R ROE & s, BT 25 R sl
Jill @& o I F 0, i Has i A VIP FeA TR LB R T, AR T
3601 21 P AL F) B 2R B FR R B — R 43, 5 AR R — A4, B VIP 2 Rk
Bk AR, BRI 50 oh AL, TER 90s A, TR KA WK 3-
10 Fiase A5 FBA AL 5 J5 B8k Wil #2183 Sk o R8s 4, AT
SRR S ) B B Sk S AT S BRI E B, R R R B .
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ISR L
%KE?E?—HEJIE .
R —
] e

AREY —

EREE

DA —
EYNEEE NG —

0 10 20 30 40 50 60 70 80
SR w IR R

K3-9 AL G L

Figure 3-9 The ratio of advertising video

I 1 [

00 23 24 53 (min) 4 AR
Kl 3-10 J EE KA

Figure 3-10 Distribution of advertisng time

33.1 SRKEGHIES

AR SR FH RS ) o R SO 18] — AR AR AR B AR RIS (1 2/5 21 4/5 W[
B I H— S LR o RN 5, AR BT Sk A4l R AN 2 JE SR 1T
Yy AN GS R h s — LG S B, Oy 7Bk U 0 DR, Rt skl 2
i AR AT By 4, SRR R LRI BT RT 5 040 55 5 8k DIER, Rk
MR RN E S S AR, BERD /N @R 8 3 A e i 5 %
BEAT BRI 3, RIS RAZGR V) 70, BATREALSD) 70 1 37845 A58k, @
AHERIY) 7, BAEMIBE LN 38256 Bk, AT S Bk 4620 4, RS
HHk 33636 . HITER )T E RS RESR, BILIRATH T TR
— BT E Bk T IR B Sk A4 R BT Sk AR B I SO R i 44 K 5 O T B Sk AT
IThs “ad” , FIRCRE & A IFARE, RRRIAET S8 RE “not” o i AT
o TOEBCRAEAET S BUR B EACT A, JLFAE 10 15, XFEEUIZRK
I RAR AT e 27 AR AR 2 (i TR0 A K H LU 22 (01, T el e A B /D 2R
A, AR BB 2 T i e, AR TR IS, DI AR SO & PR 5 VA
REEARAPHIR R, — AR ERFE, — 2 TR, R fE X B DA AT



Bl S i DN U R A DA ARG it 5 HEE

S, MR BY ZRRA AR H B, (HRXMTER S SESE, KA
SR A5 35 5 B R AR B AR ) SR AT LR, JF s A HRE A
EEB o 10:1, &0d ERIEIE ) SR ARSI 20N 5482 4>, (HRMAE & FEA gk
TR B FEAE & 100 AT, BT DA SCOU#AT 1 R KA, RIGIBR — 29k & 8k,
N T R A — R FETT S BRI, AR SO B B S AR IR Bk
HAE S8k 11 B EEIBET LR R Er B ki AT 21 B, e T8k o R s 42
ML 11261 4, BFETEEL 5482 4, BT BL 5779 4

332 $RSAEIMBUIESE

AR A ST BT S PRI ELHE P AN« ABIUREAE RO AUREAE , 85 Sk PR A0S
PR A 5 —— % SR, R AR SO Se AR 3 IZE B2 R i, Jdsd B35 vk
ek U)oy Ji, BN SO A 43 BUBE Sk, D] ) g 5 IRCHR 1 DG B R 4R
BBkl S, ASCHH FRmpeg KRS 43 BZE SR, A= i P ot 22 E A AT [ It
JFPRRMN 0 AT 9% 5, RIRTRATT AT LA B B4 5 R B0 RL AL, AR 5 il Y
HA & 4. A SCR A FRmpeg 73 WimiZehy 20, BIREFPI5 B 20 i, RIAHSE
iz TR RN [RT RN BG4 0.05 #2,  DRIHK B 2 5 5 0.05 AH 3R R mT BAAS 112 5 Sk (1) T
GRANGE AT [A], X AEAE AT DA B A SO R BRI SRR, SR 4L —FF, &4
BRI 58k 5482 4, B ik 5779 4.

3.4 KEINGE

AT EBENHE TR SRR RGBS, R R EARE = Bk
PIay BiskAr2k. TR, AT FENAS sk, Sl e
VI Bk AR, Bk UIAMRE, —RREE L, H— M alisk, mA
SCHRAFAE AT ARG O, — PR B Sk M A, — PR Bk I, ASCHRE
ik AT AR AT U0 43, DRI R DA 5t 4R R A B2 Sk A0 1 0 AR B (A AK FH 5%
ARG AR, AN SCRR TS BE Sk, Wit T — R Sk Y i, RIZET) o RAR
Bk, TR TS AT SISk, RIS B8 Sk AR R . TR &E
o)) I AR RIS LR, DI JE T R B Sk AR T 4 B Sk I BUE AR AE AT
MG, ASCRIH ERFER R R 45 6 7 0 B Sl AT P48, [RI 1) iAot
FIG G5 3R B85k 105 A0S0, B3 283k 2 R IIER 4R, B0 FEAUIEE Sk fl &5 430
Bk, H gk 5482 4, B Ek 5779 4

36



Bl S i DN U R A DA EES

4 FEKTE

AT EEXGER R ERAT N, B R ABCREE, BRI E. &
BIURFALE A S SR BBURFIE RIS RE , 3271 SR AR W ep s iy SRR AL AT R s BLIS SRR —
MRS B H i KAF - IRCR . fJm 2Bk RIS, BRI 1)
PSRRI 5 ST R 2

4.1 |o]RRHEIAR

gt ) & AR BUE A2 il %, =X — BRSSO AR R R M) 15 e
MU R — 18] Be, MY EZIC R, TS5 s AR N A R, JCH A
wRER R, ARG AR AR DU RN B, AR N R B R
5t AT HRT A, B &R TREENEN Wy, TGk &
—HEIEIE VIP FRRCERBR, M HASSOT I T SR R A, T A A
WA A — € BRI, TR R & i A RE B, Horhddi) & R IR (Y
HHXSRL, IR 73 S8 5 Bk 5 1 Bk LIEAF 3R R IIBkAL

HAT, K2 BOCRRER XL G 5 BEAT 70 2R, X b 5 w7 AR v
FERLARZS » B BIE B SCRRA %) S #EAT 7028, R4 S 8k 7 R #R 2l
a7 B AR BIL a2 S 7R T LA, RO e ot AR 19 PR 22 S 1k LR, A ROAL
#e i SUNEB R AT R IR —F 25, R X IF, A SR ) 5 A
JEI B 22 S e Fe s, T BN a2 ST ik C e A REIE Y, DRI 5 22 594k a4l
R HERBEAT VR o T AAS SO B IR 2 MR S ST R AT AL, sl 2 R
GRS AR LR TS0 %, FRE I S A 3 2 Bom 1Y, (e R Re g R0
BRI S BCAIREESR, PRI IR K.

42 EEGRKAHAREESTHHE

I rd) o SRS AL, Tl SR B R AE e A ek AT X 73, Dl
SR e e FE R o VR G ARRF L AR IE I — M 4E ) A Rk R s 18 s
BRI R A AL, B R it — B, RO R A i — AR A
FAOE R 2 RGB =48 prty ik, VARG A Ou6], Wl 4-1 sy —ikEey
N 8 (1 B e A AR 2 X 2% SR R AR T 0 B R BEAT IR AR, i B (28, 28)

37



AR K A AR S EES

() e 18 %ﬁ@ﬁﬁ@%Fﬁ&—Aﬂ,Rﬁmﬁ@,ﬁﬁ@LL%ﬂ“
ZEHATRHMERR L, 21T softmax BRI H A5 FR A28 I 25 1) 1R 501 &5 A

'g—l H EE

IO

4-1 R IRBIERE

Figure 4-1 The process of image recognition
N 4-2 Froas N5 BOZ G BRI ML, 2N 5 =, ﬁF%$ﬁﬁ$
[, T—ZHoclh E—EEE R EA R SRR E S, B BRI R
A1, ARZERIESE 5, ﬁ%%ﬂ%m%@,ﬁﬁﬁméﬁ,lﬁm%%E
Kt 2 1% P 4 SEURFAIE I S B S 4

784
n_mEm =oEm Illl =

100

60

30

10

o1 2 ..9

42 BRI

Figure 4-2 Convolutional neural networks

BRERTE SRS Z N, R BRAC B it & I 2, 18] 4-3 g

38



Bl S i DN U R A DA EES

A~ TR ERE, S REEE AT DAy 5K R BRI RN ABUEAS 7 2252
AIBETE, JATR T RS E — DMIGME, BRI ZE B T FEEE A AT A
WAL AT A3 2GR . SRR, SRR A LS LRSS & N A
BN RO N B BEAT BN, RIS AU AT S A B X L ) o 3 A SR AR in i
HARE B E RH.

1|1 ]1]0]0
01 ]1[1]0 1o |1 4 13 |4
0101|111 0l110 2 14 |3
0o |1]1]0 1 lo |1 2 3 |4
0|1 [1]0]o0

HNEHE GG

K43 HBRHEHE

Figure 4-3 Convolution operation
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Table 4-1 Architecture of Inception-V3

type patch size/stride or remarks input size
conv 3x3/2 299%299x%3
conv 3x3/1 149x149x%32
conv padded 3x3/1 147x147%32
pool 3x3/2 147x147%x64
conv 3x3/1 73x74x64
conv 3x3/2 71x71x80
conv 3x3/1 35x35%192
Inception Kl 4-4 a) 35x35x%288
Inception Kl 4-4b) 17x17x768
Inception Kl 4-4 ¢) 8x8x1280
pool 8 x 8 8 x 8 x 2048
linear logits 1 x1x2048
softmax classifier 1 x1x1000
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Figure 4-5 Result of classification after dimensionality reduction
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Figure 4-6  Feature connection in parallel
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Figure 4-7 Feature concat
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Table 4-2 Experimental results of machine learning algorithm

Pl 2] PR AIE HIRFAIE FRAERL&
SVM 83% 76% 86%
RF 79% 68% 81%
Xgboost 77% 72% 81%
GBDT 83% 75% 84%
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Figure 4-8 Structural schematic diagram
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Table 4-3 Experimental results of deep learning algorithm
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