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Abstract

Video is the medium with plenty of information,with the rise of short video APP such as vibrato,the number of videos

in the network and database has increased dramatically and the method of manual labeling is no longer suitable for video retrieval.

Video retrieval by extracting the spatial characteristics of video frames or temporal characteristics between frames and frames en-

ables users to perform video search and categorization more objectively and efficiently. This paper summarized the content-based

video retrieval algorithms,some classical algorithms of video retrieval,and the research and application of deep learning in con-

tent-based video retrieval. Finally,the development prospect of deep learning in video retrieval was anzlyzed.
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Fig. 2 Flow chart of video retrieval

CBVR iy e ) f 2 — J2 9K 4 1 SO 34, RIAR 20 4 AIE

(25 (AR iR G 08 S CR R) 4 AR D 22 8] (9 395 74, 3 1% 2l
T S0 HEF0 SEAIG  RRAE S 4 R KR AT 25 S o B e R4
B, T B o A K £ R AR A IR SRR AR 5 1 SO % 4 S

—AE R SR R B2 R R R
2.2 WMIFELKN

B K T AR B R 2 Ak . Bk R B
B Wi R T — 5k 0 1 S A A L BE 2 L X SR
K 2 B0 s i A I B 1 BT 0 A R B L Bk 30 A
N AR FHRAR L J A8 J 14 SR e =22 I 10 98 4 3 Y . T 9 72 S A
T I B T DA R [ 2 R R BT L e R A
RAR T, 3 H R Bk 0 BRI W 5 A AR FE R
B T A 259 (RT3 Oy IR IR B 2 2] ik

15 3 L e i th BR R 5 B U P, 2 A 3 8 T A i =2 )
AR A5 2R 2 B R0 B (0 25 {8 0 vk o R TRT B 10 O R )
18 it =2 18] 119 15 2% 22 M5 SR AT, 0 SR AN R T — AN i A B4 0 4
A G A Wi 22 FE A7 AR S it LT (BRSO . T Bk
it W 7 R DL A2 Bl B R, SCHRC 11 ] S A0 40 it 4R 2 i 22
R ST 3 X3 (10 8 D 71 o WU AT P W, DA T AR AR MR 7 1
PeAIREALIZ B,

7 W A S L e 3 B W I T O PR A 25 AL A SR T A
B R A I e xHE 2 AR F — A BUE L WA A — A8
LY, SCEk(13-14 12k B RGB 3t 23 (7] i 47 31 6 & 1k
BHI Ly JEGER R IE . SCERC 15 TR T HSV &5 [H) #E 47 3 (0
WAk, 2w VA AU H AR RS 4 o B 6 O
SR [16 58 0055 T 34E A 3 He L Sk Xof 7 He [ B 3 A 58 3 1) B3
8 T 7 11 2 S oRORT T A e i B £ T T PR 2 S R SR R
JIT A 225 SR 0 Sy WAt = T A B L B T 2 0 e
SRS RN R BT e A B A — Ak B Ly R e R AR
Be LA RASPE . JLHS R 20w T B0 6 0 23 ) 40 A 5 B A IR
524 AN R 0 18 F m] RB A 52 4 AR 8] 0 360 B 5

GETH 7 1 0 SRR B R Sk R I A O 4 AT % R H
SVM %47 W 2 ) b R B HE RGBS, Bk
5 1 2 S A B O AR I ) AR R L B R R b AT Ay 2L

0T A SR SR A T 2 €5 B LR LBP S0 B ARRAE L P X

WA RAE 4 1 ot ) 22 A9 4R AIE 1) L OF ) SVML 43 2 28 4 o )
F24r I8 R A B Sk e e A B Sk i . SRR 18 TR U
B AR I 22 B T e, R B 20 TR R ] 25 43R
BBk S IORIC BT R s . SRR AR bR T sk ik
SR 0 ot 0 L AR R (L EC e e 32 AT ) i L 4
I 2 3R 2 00 ) 4k i — AR

WS ERIEERF R ENNEBE¥ I F k. CF
H IR IR T8k AW . Gygli™ @@ T HA —
BT 0T 1 A ot D11 2 4 38 A I 2 A T LA it X it b A A
3o T 0 T L5 08 A A S T A0 ot 0 3 ok A T ek R R 4% 4 ik
By 120 fi5. ML Gygli B3 B9 24 Hassanien &2 3031 T
T A R A T4 , R At 485 T T, B CNIN 485 1) o i) 25 4% 4iE -
FEA SVM 3228 LIAF bR 2E . IR BE 2 ) O ik AR I 2 okt
B8 AR RN R AR B AT ol DUB IR i S 8O0 T T
AR A MR A b o T SR A
2.3 XEMRE

AT — 55k WA/ 0 A, R ik B — A sl 2 A I



WA A R T A LG R 4 0d

119

FIE S I 5 Sk P 9 A Sy 5 ot oA 22 7% B 3k 2 S B it )
SR BHEAE T 08 4% i B S Sk A (] IRF LT BB S T AR F T
KHEWTR RO AT LU A N THEE . S H WL R K 2 Sk
M R 2 ) 5 ik A

N T8 8 G B MR 18 R 75 ZEARBURRAE , th A7 BRI
VEa) BB AT L T 4 v N A 5 IR A G BT R B R A
AN S B 35 — TV DB T o 45 K T 41 4 il R R
3 — A B Sk 9 vl ) T R T T AL S R R IR
TR HE B2 LA BE Sk ) 85 R 4 01 2 X T AR AR AR R Y B
S R — AR DR A THRE W55 R BSR4

S W5 R e A i — B W R e TR Sk b e 4R
Y51% 2 2 WA (WP S BT, Ferman S Mk 17—
A BT IR B A8 BT -3 B AR 2 %5 . SUN SRR TR —
ANGE S b BT WU ] — AR A B G ) AR B BUR 2 1Y
BFEENE RS H WG R . %7 1 s R A 7E R R
BHLIE B s 2 AP IS 3 i U B & R H B R
BN BE S B — A~ 24 58 S 5 I I, — it [ 45O
BEARAF R m — ik

BB EREM T S5 Wy ik, e — D Hk
A WUEAT B L SRS 1 5 B R O R A T S G T
SCHR 25 1) T € 7 AT 2 (8] v Bl B K 3% i 3R S 4R IOC
BEWT, RIEM — BT RIS R B E . R —
ANBE Sk Hh R G R TS R AR AT B Sk B A2 Z AR PR Y L SO
(25 1907 ¥ TE vk 35 B [ 38 I3 8 4% 5 o it B i 25K L 17 SC R
(26 T4 th Ay 1 58 17 B0 SR 2R 7 VR R #bh T I AN Bk . B TR 2K
B0 B IE A5 RE M08 (0T P 308 P 0y 2R S A0k, O EL P i MR Y S B
WTRE % S e DA B 42 JR) R E o (B FG B R AROB TR R EE R L
R 45 2R AN SE BRI SO — A 19 22 1 TT LA A g 1] 4
ANRE A 2R M A A L i) L A 2 AR I 04 A TT RE o B B (A
— .

N A MGETH Ik B 5 AU b W) R 38 2,
LA Iz Bl 5L AT B BRI b 7 BRI 47 R TR A P L o
SRS B PR R A O B TS AT B . Woll=*™ i ] i
4 L 4 K T 2 ik 2 T A 0 B R R, R R AR A
{ELAE Sy S BT 12 7 1k T TR [) — > Sk v i 224 SR Bt
Liu S & T R ANIE 3 g fe = M8 LR, 385 = 1B TR
Ab B WIFE SR SC ST . Ejaz S50 T — ROl gL 58 RS ALH
A X 32 Bl 5 B AR X6 328 Bl J5 1] 3 A 4R AEAH Rl B G B T4 T
E

TREE 2 2] T i Wl I G HE WA 42 X, Hoang 285 42 1
T — B R A 48 45 SegNet [0 A8 i Ty 1 ok 2%
>3 RPN AR AR A v B G BT L (H3Z 5 vk B0 i R L RE TS 21
HRAT 4 3 AR T, 1T EL AN BB B 3 b 36 45 A9 5 Sk Y G B T
B Yan SFUUBETE T A iy 26 A ) g AR Y A B
8, BT — A RUTE A B 4, A 00 A8 T i S SO A
18 B FRAE L IR G 5 W DL ARURR AIE 5 550 8% T T DX R8s i 2
TR, R RSN W ERENA
PR AU G5 TR L 2 > 4R IS B T A B 52 X 5 B o 5%
PREERBA T RZH EWME K,

AT AT S Y R ] S B0 B it 99 42 B AL AT AR K
49 S L 5 5K B 3o 45 P P 80 9 AR A () 4R BB ) S B o e

AN TR S PRI R 3 A — A G 04 b 1 Sk A £ D% S it 48 B Y
2.4 HHMEIREX

B S 3 RN S T L EBCHT T AR BURRAE , AR BT IR Y
FRAE SR I 32 B R AE 5 T AT L0 2R 51 I 2 1 AR AL
A BOPLSE FRAE . 3 6 4R A W] LSk R T R o 4 BA OC
T, o 3 AR R AR B ) A, o LA Y 32 B RRAE . R R
IS8 R AOE 1 S5 T L 43 A AN R A R SRR AE

ARG AE 0 233 (8] 4 F B0 1k R A J2 3 T BTG R AE
3 L L 6 T A0 LB R A e AR R T Sk A R R AE L N I
I G W0 5 AR AT 22 W T O T 5 EG R 408 it = ) Y s TSGR LR
R G AL 5 R E 0 48 B 4 TRT SR L 5 R 1T LA 4 1 3 b 3R AT 4R B
MRS, w0 SO0 5 F 0 35 B 6 5 fiF L 80 F 4 AE A
FEARFRAE

0 AR A1E 2 — P fe B B A (IR W 0 R A e R Y
23 [ 47 RGB B8 25 0] . YerCh B 5 25 i) #1 HSV i 6 23 7],
Chun 202 ] HSV B €623 [8] o 14 €0 38 R A6 0 R 4 it 1B 4%
BB €5, 11 M G PRI O B0 € R A SR R AT IR R . Lin S50 41
BT WAL AL AR AE 85— 41 ok YCOCr B 7 B A [ AR
SEE L5 4 RGB Bl 66 T 5 BRI B4 . Cheung 4554 F)
FH HSV B0 B 5 ok 26 7% 9085 59 4 AY 56 B o, IF B
LA AR R G 0 1 R A0 2 4 RS . TG AR A
M N B TR 4R BT B T A A, XA R A
ST B G I A LB AR 2T B Y 25 8] Sy
Aii 45 B, o1 T 88 % 43 TR 7 ) — AR rP A 40 Tz e A b gL
W Bl 2> 3 (i) 43 A A5 B8R X 4 3k 43 1 ) 5 AN KL (HAR SR
R TR B PP R R 0 ST A S SR 3R AT 6 L PR R R A K

AT 0 3R AR AIE 2 AT S T i 468 35K P % 2K B i T 3
8 1) 6 Al e A0 56 T4 R R WA AL ZULL e AT R L3R
WA SCHE M G HE (5 B . F FH 0 BB R GL A T ) AR AE L S
TN AR 0 SOHL R AE L AR HEBE 4% . Chun 5502 SR HE 4y
4t K14 1) BDIP #1 BVLC f4E o H SRR E , 75 2 4 HF /0
I8 38R R € R SORE R AR I 8 AT RS SO AR AE . SOk
[35]%F T TRECVid-2003 ¥4k % T 55 , 76 {6 262 & 77 1
HIZ B 1a) 45 B 7 PR [R) Bt o S0 T BB JBE X6 B 8 R [l
FOUHRRAE . Lin S50 $2 B0 P ALLSE R A P WA B T &
FRRRAE 55— 41 F B A9 S0 BLRR A A 30 407 1 B B Dudani
ANARGE AU AR AR L 55 A B A S0 B ARR AE A ORLRE B L 7 )
8o FET LR RRE R SUE T E AT RR 05 A AU S A 5
BT LT A A AT L AR 1T 3K 2 i A = S TR A P 1% v
ENCINERON

LA T 130 2 R F Al S il 0040 P 25 A1) — A T AR AE
FEF LG EFMEN T EME T A% )%, Dyana
SE0ST P o i) 22 RIS B e 0T R 48 U R X 42, I i B S
T P 7 55 X G2 09 B R AR 0 il 36 R BE 4% I 4 20K 4
HE  $5e S 5 12 0 e o R B0 RO Y 3 Sh B R AR AR 5 LB B
WU AE HEAT AR R . Potluri ZRY B P LB ES R 8
AR FE 1 25 1) 2 B 1) R R 5 S B T 1) 300 2% SRR AIE L DA T 3
FTIRARAS % . Foley SFUST o7 e BUR 2 #1  4 X 4 B, SRR
HCREA BBy i 2 O R SEAT IR R . BT IR AR B RRAE X



120

Computer Science THEHLEL2:  Vol. 47,No. 1,]Jan. 2020

FIAR A B TE WU A 5 9 R A i (R B AT 3 T
P €2 T 80 T A1 A T T e

A — AN AR 94 AE £ 4 AR 0 3k 31 88 4 A9 3R, Jiang
FEDONNE Z2 AN RR AR AR RS ) R R G B A R E ) 48 58 R
(Bol) SR $2 LA it (9 SIFT 4% 4F L 3% SIFT #AF k17 H 3,
45 & B €0 1 HF RS0 BRRRAE S0 AT USRS 3R . DA BOAS T AR 4
BIBOR , %07 W] R B BoF 4% 1 F1 42 J5) i 1 (5 | 0 I3 45 4
TE LA 5 v ) A

T SRR E LR S B 8] AR AF 528 Bl RRAE L 2 X5 3 A L
S0 1 PR 0 R A R AT 8 B i 2 S B TR AF B 42 3 WL
A RS R 18 SRR AR R R L T X 2 iE S
fiE s FLBIE 5 75 1 0] LA 43 o 3 T 32 B 4 E0 0 B 9 7 TR R 3R T L
5T 7 ik

BT 328 30 4 B W W5 05 152 A6 A FH AR T2 Il 1Y 22 5o
P55 5 185 S [0 400 A AR S 07 Sy DX 3, 7 1 S 3 koo ok
TR 2 Y38 3 K B 9K 5 15 32 R Z8 UM 32 30 1 IX 88,
PAARAS oy B0 25 5 . 0l G 3007 36 3847 40 ) SR B2 A Dol o
DGR A BEAR A7 3 b B4 K 32 35 2) M+ 32 3h K 380 fig
5 A X G T B — 2L o B LR AT R R B, SCk[42]
Gl Xt 33 4 B A AT T O W 2 TR AR B A BB Bh 4 Fl o, s
S — WU A7 25 180 4360 LA 3R A5 400 0 43 0 45 51 L SR A8 5 31X
S G T ke 43 5 s . ) R K 4 ) O k4R MR AT B0 40 5 T
FHA R AR, HJR BRI 7 T 5 O A AR 6 v 0 b 3%
AR AT N S Rl 20 X S 2 )G AR

YR 0932 2y 0t T DUAE Sy — Fh 3 2 09 58 B RRAE L O
i By R 1% 32 B B AT 3K Bls SRR AR . SCRR[ 43461 SIFT
B AR RS U 3k S A 0 4 M A R 1 3B s A R
25 1) Ja ) 33K 2 05 a0 SR Y BB B B L AR R T A R W
) SIFT iR ¢ & &8 57 Al 1T 14 32 3h Br 22 8] 19 B ] X3 1 56 &
Hsieh 2 I T —FE T REAMBEFAENIRG L. &
T PR 7 B S 5 2R SR B e A M A AN B3 v i B — S R AE
R B LR ATl 2 AL AN 8 A L 2 () ) A 5 R T A
PE A1 B TR 0 S8 08 Ak A SOK L AT B A L 1Y
WiES . Jung %00 3T 230 ih AU A B s sh B, 38 Bl
AR R B W B B9 R T, Lai S0 30T — Rl LBk
AT 2AE B PE A 0 A G T . 0 TR BB, R
B ARAN 23 3R WA AL B Bl o 1 B 2% 3R [ 52 Bk 1 9 1R 7B
R IR R AR T DA R e G 0 B A L s L AR 3 4R B B0
2R AT L L B RS A AR L BE , H iz 3 5 A9 3 B 7 2 A ST 1
A B T W 430 0 4 1 008 1 R B 1) St L B T TR — A
B AE 132 3 AT 1) A6 DR 3R 4 B i A DL L DR e
PR 2% 1) R — L — A LA B R M 1 I

T A2 3 FHG K S R AE R 85 R AE AT LG, AT R
TSR AE HEAT AR & . Kumar %07 % ] HSV B 15 )7
FEFIAE MPEG #% 20 S LR p T LA 25 73328 2 B R 64T 4
HEFS A . Brindha 2815 SR H Y cbCr B 60,6 5 Hh i €0, 308 1 4 0
B B AR Mo B R 180 0 225 1 00 G TV I 80 BLRRAIE L 4R BUR R
FRAE K 3X 3 ZRHRAE Al & UM 2 FRAE 1) ik, T SVML 43 2K 2%
SR G AE PEAT 4325, 35 SVM 43 25 #8656 8 i 4R 1T v T e
S D) R BBE AR A8 B R AE L A ESN #2845 i iz
BRFIESEATVC AL . o T R AE 22 TR) A4 T b, 9 8 A 3 1 4R AE

BEAT Z2 R AE Rl G LU B 50— Y AR AE HE AT DU AR R BE 3k 2 T 47
MR RS
2.5 MIMES|

P T P 25 0 52 e M BT B IO AR AR S R o 1
HE T % s 2 1) A A e A ARG R A AR L e B
W I B 9 0 4% o B 8 45 B g 0 ST LU op SR 5 A ify 1L
LT R VRINED T SR Rk -2 DU VR T8 1 §: - | 975N
B RUAT R =l 55 G e, UMb B 5 B ) 0 AR AIE PR R T 45
P 0 i 2 LA R A P e A R T B R L 4 W S A R T RIS A
51,

R T 2R 5| 2 i R AT ] ke TR 4 B 3 23 YR W 3 0 45 4 1Y
F1T7 A H MBI 4 A = XM X-tree F1 R-tree, —X
BRG] 454 P B H 0L 0 2 kd-tree, R-tree J& — Fh 58 &4, 4
kd-tree Fll R-tree MY 4ERUES i 0, 25 5 77 A 4EBCURME , 24 4E %
B AR S T 2 R, L9 TR kd-tree
SRR ST R G FEA R ] KNN R B R BRL S
A A0 4 4 A G B WTRR BB dR i 1 3 S MR L 3 S8 B AR
w52 B e e Y R4 Dy A ) O Y e A A 45 R . Duan
SE00T 32 s () 0 B [ R AE A5 S0 A A A RRAE 18] B 2 R L R R
kd-tree 75 # 37 R 51 I A7 76 45 HOK AE, [ 0L 2% £ mrkd-tree g
SE ARG R K-NN £ 07 2L 7R R 145 - 7 AR
WAMGERRERGHFEHR LR, ZTENRARER
A2 i BT m A AR TR R AR B E RN R,
(B S I A 25 R AR 0 38 FZ T R T LR K 4R i A

HUAT e A R 5 1R PR G 0a A B5 1 NG o 4 1 40 00 4 i
3 3 I A R AR S R S R R 1 o ) B A B B
AR 8 A0 0 12 A A A 1] ek 255 O A RS0 e 5 81 () — > 1
1E BB 238578 378 DK T A AN A S A A A s A R ALE 1] 5, P AR
(7] S AR T Y W A AR 2 6 A I RO R 51 RSN A 7 1 T
LG g Wi vy i B 0 R0 T B W oA SRR L AT B DX S TR A
T M A R 3 AR R R A AR A iU R A

T W B ey A B8 S 4 I R i e A DI R 7 N 2
B2 vT LUAS B 0 A o6 50 dc W I SR R S R A Bk
(Local Sensitive Hash, LSH) . SCHK[51 X5 #5311 56 2 i 42
W 5 AR AE 9T LSH 80k e 49 B #a #5 { . Roover
SEDRBR T — R L Ly TR 1) R R A Y PR AR R AR e
SRV R 1 U Sk O B T 1Y 4% 1] 5 2% (Radial Variance, RAV)
REAIE 0] 4 74 RAV RRAE ) 49 40 MR A R Bt Al 8 iz
THERME R I TR R L A A . T SOk
(526 J7 1 BEAT 2% BB I 8] £ 8, Coskun 451 SR H =
A% 3% A8 4 (3D-DCT) A1 = 2 Bl AL i A2 46 (3D-RBT) X W33
BE Sk EAT AL B, MR S 008 i R USSR S SCIRES2 1R [+
1 W Aoy BRBIAS B e 2 W A B . SCHRC5 4 3K & 4 il Oy vk 40
2 JRYFEAE | JR S R AR HD B )RR AE S AT A AT A5 B WA A
E, Herp & R AR AE R K BE BT B JR R RRAE SR T SURF 4§
AIE T P TR A A SR P AR &8 R0 300 M 415 3% 2% 9K R SR JH 8 iy Tt 0y
A J7 VAT BV RUITURR AR 1 08 A (8 R - 3 ) 118 2 08 i B
S TH A [R) WU A (B0 BE S . A% B8 IR 0 A 7 15 10 ZAE g
SR I 2 B (EE 2 0 i £ R A 1 A — A 4 B SR T T — A
B AT W 5 200 23 L O 3 e T A B R L B AR P R T



WA A R T A LG R 4 0d

121

) 2 522 W) e S5 F) R 0 2 A 2 e L A X A R R HEAT TR
[l (9 30 43, I ELAS BT B R0 3, DR AR A o A e T A% S 0 A
BRI AN B AT . AT A i B4 BB DE TRORS B L LSH i L (H2%
AN LSH . R 2y 0y 51 R T+ #E il ik 47 4 bR D e v 5.
XU s Chien S5 4 17— Ji S 42 oy 0 0y i 5 (8 ) B
I RF 1% 75 05 2 e T e A B IR A R o 8 L B e D

55 0 W RO S A R T B T A R M R A Bk
Y 25 i 7 v 75 22T AR A5 8 O AT AR 1 17 8%k 18 1k iy 7
PR YN 5 WL 390 5 1) T o 0 52 2 T 2 )1 R A B0 Y ey A PR KL
HIPE 4 FRIE . M A A Ak R R BRI A DI R L I LT
I G5 B B B2 AR L (EAS: 20K B i . T 0 TG M e A
IR 5. Liong U T —Fh DVH 193 B2 M 4%
HREAY AR R T LA s X g M o AT ) O A T 2 o — A i
L WA IUT A% 128 2 46 FRUZ ANt AL 2 TR A5 55 T CNIN
Fn IR R TE R TR R P 2R AT B -G LLAT 2 ] R AE L O
R R B A T AR R A ik AN (AT LA B
Y ARG, RS B T L 2 g X o P o O B T e AR R S
A v bR ROR 3 B B A LU A 8 0 A B 1 S e k. (E LR
SR BRI G4 I 2 SR R AT AR T L 3 45 T 5
N B R T AR/ BRI

3 ETREFINHMAFRER

2012 4F , Krizhevsky" ™ 75 Pascal 3% %% | J 35 FH 4 48 M 4%
(CNND X} ImageNet $UHi FE#E17 43 28 . 4843 T 58 — 44 . H Top5
1 i R A ALAL A 15, 300 I AR T 55 — 4 19 266, ZJ5 CNN
TE R 43 28 AR A R (o 4k SOk 478 3 1 9z /Y L
FHEST A WL ABURG: R U3 b A 3 43 WF 5 N SR VR B 2 3 1 D ik
X AT R BEAT R GE . B TR B 2 ) (i ALK R O vk T LA 43
S e A J2 1 3 B i 7 38 RS I A R I TT IR

AN U A J2 1 TR 2 S HE SR T e DR T 2 v 2 5] L
AR AR AL o JT 2 WL AR AL AT IR AROAE L I . Kor-
dopatis%: 5 78 /] % 1Y B 2 I 25 3 19 AlexNet, VGGNet Fl
GoogleNet JEAliZ I, 82 T — Fl L B 7] 246 B2 5 H 1
5 A A 22 1 A 3 1) die R (LA g LA ML ) R AT ) £ 1) 2
S YT IR R 1) B 2R A R R R A T R T 3 T 208 LA
IR AE L X 10 T 4> BEATLALAE M (3 45 4iF 1) 7 5% ) K-mean+ +
RRARAF R K AT SRR B U 10 5C H i 43 TC 2] fie 12 1
FAR] R AR T IR, B R AR 45 A . Podlesnaya 210 A N
C 4 UIEAF 1 GoogleNet i i i) 1024 i C &M & T &
% 1 35 SR R O TR A7 4 S 4 1 R 5 Sk A 0L BE DE I T R
PG HE B TS AH AR WY 1024 4t 5 AF i Sk 174 P B85 396 47 5% Sk 4G
(2 BRI g o 2 7 (B0 T A g 2 A 4 Sk B ) s T AR 9%
T8 X A 9 AL 0 RS AR 1 G B T Y 1024 2 R AE 1]
THEAR RN, 8 3 48 R die /IR B8 O 0 dc /N B B AR P AT AR
K g . AT A 2 B9 TR I 2 2] J7 ¥k R AT e A i 4 i 2
TR 24 2] IS HELL 22 vh AR B 4h 7R T R B 9 2% 1 00 A, BV 42
BURHAT B 3l B T A% e AR TR B 2 2] 7 IR A SR U AE RS 38 20 K 2
WL R R R IR AR R A8 AR 47 3 R AR AR

I A J2 10 TR B 2 o J7 1 R A8 TE BT IR 8 2 S HE AL
A — 272 Ho 4 2 R W55 0 oo 1, RIREIT Y v

Al SCERL6LITE I 2R B B, 1 S e AL b BE AL S b R 3 20
FLA R [ WU A 1 A AT, DK R B BT 25 I 45 v i B A5
AW B8 — R AR 2R 71 5 SR A A - 2404 45 e A 0 A3 Mo 114
FEAE LG o UATRAAT DL R  48 e B S I 2 32
— AR MR E— sigmoid |2, % sigmoid JZ2 H T2
ST REARLE ) Z 1 e A B TS A R R R AT AL
Horb ke 2 R, R 1 2 5 R O B A = R
AHES & P RBGHEAT AL . SCBRLE62 4% Hh T — il i 38 s 119
AT L[] B 2 > A0 00 R A RT3 705 1 TR B A 030 0 i HE 4 %
HE SR 24 P AR AT 1 ) — A 1 288 ] 49 AT 114 25 B e 11 5 TR AT
W A R, I B B A UV T LR . SCiR(61-62 ] 2R
TR 2 )5 B . T IRCA RlA B B B E R Gu
FECOSTHR R T — b B U M A (SRHD L R FH VR B b 8 ) 4 0
AT ARG Fiv 2 20 4 12 ) 460 25 BRI 25 T 4 2% 45 114 J5E 2 490 450
FO AT B A K B SEAZ R 45 (LSTMD L 316 LSTM Y i Hi 1
SR 53 0 i B e R A )2 R 4 3 2 )2 AT A B A
HH K X T A 2 A O A R A B ISR A R R EOR D1
W # i, Zhang 2B T — Fh O W B S A HE SR SSTH, H
LA i 21 3 119 77 22 ) WU R I )4 BT . SSTH 2 — AL 1
Z ) LSTM(BLST M) (416 B 19 £, FH A0 33 (4 )y >k A
T B dh 2 > AR R G A L IR A SR IR B A T O
1277 LA i 30 o by A= AL AT A 8 e SR TR AR SR I U
FE 55 i AU EL A A [R] S5 A L 1 A 75 5 1) AR AR rh 4 R f
AT AR AT o iy A% e ey A 1 AR i A o i AR R B0
BEN R BEE BT L WS 0, 48 55 S0 A9 fE B 56 A 1, 2 45
SR U E TR A B LR T Y O I 2 5 e I 1) A
JE TS A I A J2 00 TR 2 > HE 4 2 08 3o 41 2% s B Ak X —
O3 FU L T LRI A 43 S R BN A Y 3 — e, PR
W Ao J2 1 TR 3 2 o] E J8 7 3k 5 T 22 1 S 00 IR 3R 1 [ I 4 o

T A Y R
BRIE AXNHT AP ROE I3 BEL 2 # ¢

T B T AE B BRI 2% 51 B A Sk HEAT T 4 I
WL AR T AR B B T Y & R R HILAE
B R T B AR R A £ 2 BT 2 G, 7E R SR AL
KR ] LK LR LA 5 1 R A7 42 T

(W] DA A8 SCREAS TN AT AR A 28 5 1T 9 5, an ) LA
B IR & SCAS ARG SRR R A AR R AT R R

(OIBAAPRBHEAR AP ERRSE LS RS
A1 1B AR 30, DAk 20 P R i R R R .

(3) T AR R TR B 2 2] A MUK 2% T 1 g T o 4030 43 28
SR G ) WA R AE T2 3T 3 2R T LA AG: 2R 2 e 2 2] W AR
AR P2 3T AL & ) 22 10 Y e [ 500 T B 2 ) A0 R
Tk AR 22 2% 35 B G A A0 43 25 5 AR T AR R BTk . 7T LA
K X Lo H R T A IS AG 2o

£ % 3

[1] MM AZSE. YouTube & Ai & A F /2 ik 15 125 8 S
IEAE 4 B8 P [DB/OL]. (2017-6-23) [2019-1-8 1. http://
www. sohu. com/a/151603041_728306.

[2] #HteWr/N/NBE. 2018 #4148 | ¥ /& #5 [ DB/OL]. (2018-12-5)
[2019-1-8]. http://www. sohu. com/a/279939987_736480.

[3] MEGRHIS,SOUIDENE W,BEGHDADIA. Spatio-temporal sa-



122

THEPLEE Vol. 47, No. 1,Jan. 2020

Com puter Science

[4]

[5]

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

lient Feature extraction for Perceptual Content Based Video Re-
trieval[C] /TEEE 2013 Colour and Visual Computing Symposi-
um (CVCS). Gjovik,Norway,2013:1-7.

ZOLFAGHARI M,SINGH K,BROX T. ECO: Efficient Convo-
lutional Network for Online Video Understanding[ ] ]. arXiv:
1804. 09066,2018.

PAL G,RUDRAPAUL D,ACHARJEE S,et
boundary detection:a review[ C] // Emerging ICT for Bridging

al. Video shot

the Future-Proceedings of the 49th Annual Convention of the
Computer Society of India CSI Volume 2. India: Springer, Cham,
2015:119-127.

MARCHAND-MAILLET S. Content-based video retrieval: An
overview [ OL J. https://archive-ouverte. ch/unige:
48023.

SEBEN,LEW M S,ZHOU X, et al. The state of the art in image

unige.

and video retrieval[ C] / International Conference on Image and
Video Retrieval. Springer, Berlin, Heidelberg,2003:1-8.

YUAN J,WANG H,XIAO L,et al. A formal study of shot
boundary detection[ J]. IEEE Transactions on Circuits and Sys-
tems for Video Technology,2007,17(2) :168-186.
KIKUKAWA T,KAWAFUCHI S. Development of an automat-
ic summary editing system for the audio visual resources[]].
Transactions of the Institute of Electronics Information & Com-
munication Engineers A,1992,75(43) :204-212.

LEE M S,YANG Y M,LEE S W. Automatic video parsing
using shot boundary detection and camera operation analysis
[J]. Pattern Recognition,2001,34(3):711-719.

ZHANG H J,KANKANHALLI A,SMOLIAR S W. Automatic
partitioning of full-motion video[ J]. Multimedia Systems, 1993,
1(1):10-28.

NAGASAKA A, TANAKA Y. Automatic scene-change detec-
tion method for video works[ C] // 2nd Working Conference on
Visual Database Systems. Japan Information Processing Society »
1991.:119-133.

KWEON I S,HAN S,YOON K. A new technique for shot de-
tection and key frames selection in histogram space[ C] // Pro-
ceedings of the 12th Workshop on Image Processing and Image
Understanding. Korea,2000:475-479.

YEO B L, LIU B. Rapid scene analysis on compressed video[ J].
IEEE Transactions on Circuits and Systems for Video Technolo-
2y.1995.,5(6) :533-544.

QIN J P,FU M S,TU Z Z,et al. Video shot boundary detection
based on histogram change ratio[ J]. Computer Applications and
Software,2011,28(4) :17-20.

KO K C,CHEON Y M,KIM G Y,et al. Video shot boundary
detection algorithm[ M7 // Computer Vision,Graphics and Image
Processing. Springer, Berlin, Heidelberg, 2006 : 388-396.
CHANG H,ZHANG M. An algorithm of video Sshotboundary
detection based on SVM[]]. Graphic and Image, 2016,7(20) ;
73-717.

LO C C, WANG S J. Video segmentation using a histogram-
based fuzzy c-means clustering algorithm[ J]. Computer Stan-
dards & Interfaces,2001,23(5):429-438.

GYGLI M. Ridiculously Fast Shot Boundary Detection with
Fully Convolutional Neural Networks[ C] // 2018 International
Conference on Content Based Multimedia Indexing, CBMI 2018.
La Rochelle,France,2018:1-4.

HASSANIEN A,ELGHARIB M, SELIM A, et al. Large-scale,

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

fast and accurate shot boundary detection through spatio-tempo-
ral convolutional neural networks[ J]. arXiv:1705. 03281,2017.
LI Y,LEE S H,YEH C H,et al. Techniques for movie content
analysis and skimming: tutorial and overview on video abstrac-
tion techniques[ ]J]. IEEE Signal Processing Magazine, 2006,
23(2):79-89.

WANG X J,DING H T,CHEN H X. A shot clustering based
approach for scene segmentation[ ] ]. Chinese Journal of Image
and Graphics,2007,12(12) :2127-2130.

FERMAN A,TEKALP A. Two-stage hierarchical video sum-
mary extraction to match low-level user browsing preferences
[J1. IEEE Transactions on Multimedia,2003,5(2) :244-256.
SUN Z.JIA K,CHEN H. Video key frame extraction based on
spatial-temporal color distribution [ C] // International Confe-
rence on Intelligent Information Hiding and Multimedia Signal
Processing. IEEE, 2008:196-199.

YU X D,WANG L,TIAN Q,et al. Multilevel video representa-
tion with application to keyframe extraction[ C] // Proceedings
10th International Multimedia Modelling Conference. IEEE,
2004:117-123.

ZHUANG Y,RUI Y,HUANG T S, et al. Adaptive key {rame
extraction using unsupervised clustering[ C] // Proceedings 1998
International Conference on Image Processing (ICIP98). IEEE,
1998:866-870.

WOLF W. Key frame selection by motion analysis[ C] / IEEE
International Conference on Acoustics, Speech, &. Signal Pro-
cessing. 1996:1228-1231.

LIU T,ZHANG H J.QI F. A novel video key-frame-extraction
algorithm based on perceived motion energy model [ ]J]. IEEE
transactions on Circuits and Systems for Video Technology,
2003,13(10):1006-1013.

EJAZ N.BAIK S W,MAJEED H,et al. Multi-scale contrast and
relative motion-based key frame extraction[ J]. EURASIP Jour-
nal on Image and Video Processing,2018,2018(1) :40.
HOANG N N,LEE G S,KIM S H,et al. A Real-time Multimo-
dal Hand Gesture Recognition via 3D Convolutional Neural Net-
work and Key Frame Extraction[ C] // Proceedings of the 2018
International Conference on Machine Learning and Machine In-
telligence. ACM,2018:32-37.

YAN X,GILANI S Z,QIN H.,et al. Deep Keyframe Detection in
Human Action Videos[]]. arXiv:1804. 10021,2018.

CHUN Y D,KIM N C,JANG I H. Content-based image retrie-
val using multiresolution color and texture features[]]. IEEE
Transactions on Multimedia,2008,10(6):1073-1084.

LIN C Y, TSENG B L,NAPHADE M, et al. VideoAL:a novel
end-to-end MPEG-7 video automatic labeling system[C]// In
IEEE Intl. Conf. on Image Processing (ICIP). IEEE,2003,3:11I-
53.

CHEUNG S C S,ZAKHOR A. Video similarity detection with
video signature clustering[ CJ / International Conference on Im-
age Processing, 2001. Thessaloniki, Greece: IEEE, 2001 649-
652.

AMIR A,BERG M,CHANG S F,et al.IBM
TRECVID-2003 video retrieval system[ OL]. https://www. do-
cin. com/p-1550931773. html.

DYANA A,SUBRAMANIAN M P,DAS S. Combining features

for shape and motion trajectory of video objects for efficient con-

research

tent based video retrieval[ C]// 2009 Seventh International Con-



WIE T F BT N A B UG R ER R

123

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[46]

[47]

[48]

[49]

[50]

[51]

ference on Advances in Pattern Recognition. Kolkata, India:
IEEE.2009:113-116.

POTLURI T,SRAVANI T,RAMAKRISHNA B,et al. Con-
tent-Based Video Retrieval Using Dominant Color and Shape
Feature[ C] // Proceedings of the First International Conference
on Computational Intelligence and Informatics. Springer, Singa-
pore,2017.:373-380.

FOLEY C,GURRIN C,JONES G ] F,et al. TRECVid 2005 ex-
periments at dublin city university [ OL]. http://www-nlpir.
nist. gov/projects/tvpubs/tv. pubs. org. html.

JIANG Y G.NGO C W,YANG ]. Towards optimal bag-of-fea-
tures for object categorization and semantic video retrieval[C]//
Proceedings of the 6th ACM International Conference on Image
and Video Retrieval. New York., NY. USA: ACM., 2007 494-
501.

HORN B K P,SCHUNCK B G. Determining optical flow[ ]].
Artificial Intelligence,1981,17(1/2/3):185-203.

ZHONG D,CHANG S F. Spatio-temporal video search using
the object based video representation[ C]// Proceedings of Inter-
national Conference on Image Processing. Santa Barbara, CA,
USA:IEEE,1997,1:21-24.

DENGY,MUKHERJEE D, MANJUNATH B S. NeTra-V: To-
ward an object-based video representation[ ] ]. IEEE Transac-
tions on Circuits and Systems for Video Technology. 1998,
8(5):616-627.

BASHARAT A,ZHAI Y,SHAH M. Content based video matc-
hing using spatiotemporal volumes[ ] ]. Computer Vision and Im-
age Understanding,2008,110(3) :360-377.

HSIEH J W,YU S L,CHEN Y S. Motion-based video retrieval
by trajectory matching[ ]J]. IEEE Transactions on Circuits and
Systems for Video Technology.2006,16(3):396-409.

JUNG Y K,LEE K W,HO Y S. Content-based event retrieval
using semantic scene interpretation for automated traffic surveil-
lance[ J]. IEEE Transactions on Intelligent Transportation Sys-
tems,2001,2(3):151-163.

LATY H,YANG C K. Video object retrieval by trajectory and
appearance[ ] |. IEEE Transactions on Circuits and Systems for
Video Technology,2015,25(6) :1026-1037.

KUMAR G S N,REDDY V S K,KUMAR S S. High-Perfor-
mance Video Retrieval Based on Spatio-Temporal Features
[M]// Microelectronics, Electromagnetics and Telecommunica-
tions. Springer, Singapore,2018:433-441.

BRINDHA N, VISALAKSHI P. Bridging semantic gap between
high-level and low-level features in content-based video retrieval
using multi-stage ESN-SVM classifier [ ] ]. Sadhana, 2017,
42(1) :1-10.

FENG Z H,ZHU Y B, LI W Q. Video near-duplicate retrieval
based on deep learning[ ] ]. Computer Applications and Soft-
ware,2018,35(1):160-163.

DUAN L Y,YUAN J,TIAN Q.et al. Fast and robust video clip
search using index structure[ C] // Proceedings of the 12th an-
nual ACM international conference on Multimedia. New York.,
NY,USA:ACM,2004:756-757.

FERMAN A M, TEKALP A M,MEHROTRA R. Robust color
histogram descriptors for video segment retrieval and identifica-
tion[ J]. IEEE Transactions on Image Processing,2002,11(5)
497-508.

DE ROOVER C,DE VLEESCHOUWER C,LEFEBVRE F,

[53]

[54]

[58]

[60]

[61]

[62]

[63]

[64]

et al. Robust video hashing based on radial projections of key
frames[ J ]. IEEE Transactions on Signal processing, 2005,
53(10):4020-4037.

COSKUNB, SANKUR B, MEMON N. Spatio-Temporal Trans-
form Based Video Hashing[J]. IEEE Transactions on Multime-
dia,2006,8(6):1190-1208.

NIE X S,WANG S T,YIN Y L. Video hash learning based on
feature fusion and Manhattan quantization[]]. Journal of Nan-
jing University,2016,52(4) :705-713.

CHEN W, DING G, LIN Z, et al. Accelerated Manhattan has-
hing via bit-remapping with location information[]]. Multimedia
Tools and Applications,2017,76(2) :2441-2466.

LIONG V E,LU J, TAN Y P, et al. Deep video hashing[]].
IEEE Transactions on Multimedia,2017,19(6):1209-1219.
KRIZHEVSKY A,SUTSKEVER I,HINTON G E.Imagenet
classification with deep convolutional neural networks[ C]// Ad-
vances in Neural Information Processing Systems25 ( NIPS
2012). Nevada,2012:1097-1105.

HE K,ZHANG X,REN S, et al. Deep residual learning for im-
age recognition[ C // Proceedings of the IEEE Conference on
Computer Vision and Pattern Recognition(CVPR). Las Vegas,
NV,USA:IEEE,2016.:770-778.

KORDOPATIS G,PAPADOPOULOS S,PATRAS I,et al.
Near-duplicate video retrieval by aggregating intermediate cnn
layers[ C] // International Conference on Multimedia Modeling.
Springer,Cham,2017.:251-263.

PODLESNAYA A,PODLESNYY S. Deep learning based se-
mantic video indexing and retrieval[C]// Proceedings of SATI In-
telligent Systems Conference. Springer,Cham,2016:359-372.
DONG Y, LI J. Video retrieval based on deep convolutional neu-
ral network[ C] // Proceedings of the 3rd International Confe-
rence on Multimedia Systems and Signal Processing. New York,
NY,USA:ACM,2018.12-16.

LIU X,ZHAO L,DING D,et al. Deep Hashing with Category
Mask for Fast Video Retrieval[ ]J]. arXiv:1712. 08315,2017.
GU Y.MA C,YANG J. Supervised recurrent hashing for large
scale video retrieval[ C]// Proceedings of the 2016 ACM on Mul-
timedia Conference. New York,NY,USA:ACM,2016:272-276.
ZHANGH.,WANG M, HONG R, et al. Play and rewind: Opti-

mizing binary representations of videos by self-supervised tem-
poral hashing[ C] // Proceedings of the 24th ACM International
Conference on Multimedia. New York, NY, USA: ACM, 2016
781-790.

HU Zhi-jun, born in 1981, doctorial
student, lecturer. His main research in-
terests include fractal image compres-

sion,image and video retrieval.

XU Yong, born in 1972, Ph. D, profes-

sor, Ph.D supervisor. His main research

-~
2% interests include pattern recognition, bi-
. y
. A ometrics, machine learning and video
1Y /_\ analysis.






