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Figure 1 Relationship between sketch representation and video structure

RNV T ERRAR S B Fp o€ SCBEWIITAE MBS AR K, FRATIN CamShift J 2R SR EORT
ZERAE, IFRM S BT SRR, 2.2 MR TR 4.

2.2 WMIHIEXBIER LRI

SRBEMIEE T B Sk P W G RN, JE B . SO DA BRI AT R B T AR 1
JECJZ A FARFAIE, AB TG T S R Rl A M A 25 1) e 405 B, et NE 3l I 5t 2 ANE 3D st
BRI A R ZR A5 AN RE T LU A Al B FH P St g R o SR SR gf LA B HEAT AR S L 30 MR
PEAERRAE, SCA S B BOCERIT . IR S5 AT DL SR A TR R SCARTERE I LAER %, H
ARG Z EOULEN G, WAFAEAN R T 5 A2 AR A AN 22 57 SCHEmt a5 18] ) LU DU, A2 Bl 15
BRRAEANE; TR A fdih %, F A B A5 B D, oy DU SRIR A 25, I FLAE BT & 28 1 2
BIRE, iy Sk 4, AR G SRS B ARAE 2. FRATTSE A R USRI BR, S T — i
TR AR Ry ZORIE: SCRE IR 08 5 2, AN P 4 VAN 2 18 T i L3l e, iy HL A
Ryl GRS A5 2 P DLOR B s A 25 1) T A R M 25 TR (5 B, IR 2 755 45 o sh (5 B
(AR, £ T RALAIN S, RENS 0T L4 ) TP 6 RS P 28 1 BERR RO ERAE, R TR 2R T 1.
B R LSO WU AE B 1A

EESHIUATE SCEAT 2 UM RO i, A8 5 1 SR R SCRAN R 2 D2 TR BT N DR R, e 1
JI7s. B KA AL B 4 PSS, — SRR AT R, TR AT T 2R 05 B R A U
UIERE S I BT | I3l LR A R AR AT 0 JOR M B [, SRBLIINS S SRR RS
15 N IX PSS TR 2 SR AN (R P 00 s S [R] it i MRS 5 1K) 2 A5 S s

AR T —Fhedt iy CLD Sk D01 SR &5 5 (R OB vh SR IR P it 2 P Bl Bt — bk
17T EBRAR Rl BRI S UL T4y, DA 3 S (R 50 ORI ) 1 LRI RUR. (1) EBRAR Al
RS0 > 7 PG PR Jr A7 %6 PR (R TR R, Gt SR TET AR/ N T 00 SCI B (T L2 3R DX A i LU 7 00 P il
W, B4 BRI BT AR 3 et INOREE. FRA Tl i S50, K BB 80, W T4 G K Ui,
A8 X AME P LA b 2L R TUAR RO IR FRER A I BT ME. (2) THIRAEIL SR 1G5 35 132 W AR A 1
1535 BE B3 UG R AE . Sk I B 2 e, A SRS 3R PR B S B0, T840 W BE AR/, 2 K. %o
TEBIAFE LS, RAAR R, Ak 4L 59k 54, B foKerE. (3) £
AL 2 B AR RO BE A Y, AT > G L FRAIR, 4 T R S B v i) e 4, AR T2 T
BRI TTE, I8 Local-Max-Tmg G AL B 7501 A2 j (10 BE 4 2 % 10 0 J82, 308 B0 5000 2 (1 2K
X (K 2).

1014



TEEY FERE 435 H 8 M

(b)
2 EERBEHTSG

Figure 2 Improved stylized sketch. (a) CLD algorithm; (b) eliminate redundant points; (c) redraw
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Figure 3 Samples of sketch representation. (a) Speed lines; (b) part lines; (c) explosion lines; (d) radiation lines;

(e) motion path
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Figure 4 Sketch summarizations
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Figure 5 Cognition model for sketches
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Figure 6 Sample of multi-touch gestures
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A, 205 20 2 T 3 g I ) TR B A BE R o, P A B2 T AT BR A Rt B 20 B — A T3 b, MR A K
MRE—NZ BT AL, BEEMPSRRMT f, HET 2 mtfildss i A8 B 7 Aok 8 . ] 6 45 H
T EET Z BT AN VR B G S 5 T35S R AT Ay 2 P 1R G 6 S IR A0 PAY 25 11 3 B 5
By, NP 7 PR, T SO P DL RS Dl R 1) 1 SRR, ] LUK R IR Bl I AT Ay P R
TP TFAEAT Y, SCREXT A P 25 (0 3T A7« IR (speed up £84%) B R C% I (skip £&
%) LA RHGE IR TA (speed down £:4%).
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Figure 7 Behavior sketch editing

4 FHPTEE

AR ST 4t (1 o PR 9 2 D R B A B 7 e R T BRI b AT L ) P AR R A AR R
(RIARRA P 2 S IANAS B X, R T PRAS e P4 2 DA R R P A8 E A vk, JRATT 29 ol ek S8 JEA T 36IE,
MR IAEE A Toshiba “PARHLN (15 inch, win 7 &%%). JATEKIE T 14 AN AT, 8 B 6 %,
SERSLE 18~35 & 2 1A, ¥ 0 F 9T AL s, 2 Fni T AR AR T4 T2 F A RN G e 56

SEE 1 WK H I oA T A AR G O B R A g e ] 40 O A R T O AT R
AR, BATBETE T — 40 P s, SE6 ol 0 8 A P 70 R PR L X R e, 0 A
P2 R IBORE BB LA R FH P PRt A . FH 1 S 0 DN (1 A AR s A0 N 5 53 A P A S 1Y s L S 8% ()
ARUF R T AWAT, AR IS (]G 20 A R AAR (5~10 min) A (15~30 min).

MRRT7 V25 25 R St 4 B, 230l 2 AN B i, 2 AS-RIEA, ) Eormil &K
Wi, BT B 8 S50 BG5BT T . FRATTLE FE P R A 50 1100 1 56 e ot 1) R A0 475 2 R
AT 0 P 2l B AT IR B, k- 20 i PRI AT VRAY. PP AR AE B R
BRAT ST BRI N 25 DA S A X R L . AR T 5 017 1 2 5 24
FARZE B2 — M B IR 2R BOR, P B GREE (r809(E M = 3.07, brifEZE SD=0.829)
MRS (B9 M = 3.71, b2 SD=0.825) IPFN A & 2R F(1,13) = 10.426, p < 0.01,
FHXTT S, 70 S5 e SRR P 25 LA R A 55 7 1T FH P B 5 AR S I 3 (1) . P 4 L

SEE 2 MK H e 4 T EGEH A FH  P A E AR AAR: DA A R AT B R AR, Bl Tt T
WIRSEE, A AP B (1) B e a7 5 AL BAE R 35, BE IR 10 min, 2 51k
B AR 2 AR50 B - TR, B TER 15 min. FRATDOR I B AT IURAS BLEAT T 918 R 234,
L PO R A B RCR 5 AT B ARPEEAT VR, IKIHSRAT 5 vraritr s, 1 2 5 iR AR
ZeN R M B RS, PO RIS B RCR IR R IR TS B, 45 V1S90 8 M = 3.50, bRtk
7& SD=0.65, HEAZ IR HARMEEASR T HPREE, 508 M = 3.71, SD=0.611. (2) A T#—F
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6 U e P 47 M B PRI AT TV R e, AT T G T PR IS TRty 7 A TR Bl SR P e A A ]
A J7 A, T AT TRAL B A R R . FRATIE RS T 2 Bt 10~20 min ISR, HEL T
FH P 7853 I B T) SR ARAI, SR 5 FRATIAERR B P e £ 3 ANp5t, LAl o0 R FH IS ) il R R ] g =X
B 3 Mgy, Wk FIEMERE] 3 AN - ). RE— AN BT R BEA LT R FH PR 53 56 oAl
FARSS . AL S5 50 U IS TR B0 AT B A B 5 22 3 A, & SR 8o, SR TR 1, R0 FH s T A 5 i A 55 ) I
i) (M = 47.64, SD=6.184) 57| 5 EAZ FL5¢ AT 55 I (] (M = 44.36, SD=6.416) 7 12 &t 2= 5%,
F(1,13) = 9.408, p < 0.01. XTI 2, A2 TR A, BHa5 (M = 39.71, SD=5.03) 5 HEAE
H 5k (M = 36.5, SD=5.735) fA{E B &M ZER, F(1,13) = 15.887, p < 0.01. /7 R HE 5 X 5e 1k
AT 25 (PN [ B SR A B, B AIE T — s Y I P9 (AT Rk

5 45ig

BT H AT MR 7S AL Ty 3 EAFAE (R T, AR SR R T Fof i [ UL A 788 1) Pl A 2 A Ly
2, SRS 2 (1 B DL DRV A (1030 S S A S Dh e, B A B AR K0 B T 3 A SR e R
AR, R TARCAE: (1) VUM 2 15 BAS B I R P MRS P 1, 453 S EIARE, 2
o SCRE I, 4 b T o P 5 R B N A R, il B L e U P 2 ) AT B (2) B
PR SR SRR T3, SRR SO B A G B A5 5 A, SBT3 v« AL EVRN i, s
87 F P BOERAE, WD T DR F A D RE ST PR « SRR, 2 T R RS TR
B P ARAE DL R B P A L5 AR LERREAT T 304, 5 Pl Qe L A A 2 L A8 B R A S e
ORI T AR A Y. o i I Y S 6 DAl 6 Pl i 5 P A B IR P R R AR SRR IE T 1%
JIHEIAT 3.
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Video sketch summarization, interaction and cognition analysis
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Abstract Video, as one typical digital media, is important for message communication. For efficient video
content visualization and natural interaction such as video browsing and searching, we propose a sketch-based
video summarization with fluent sketch interaction in this paper. Firstly, we present the sketch representation for
video semantics, which takes the advantages of abstractness and generality of sketches. The concept of semantic
sketch is proposed, which supports annotating video contents with sketches. Furthermore, an optimized layout
algorithm for sketch summarization is presented. Secondly, we present the interaction techniques for sketch
summarization and natural sketch gesture operations. From the viewpoint of cognitive psychology, we analyze
the sketch representation, as well as the effects and relations of cognitive units in sketch interaction. Finally, user
studies show that the proposed sketch summarization and sketch interaction improve user efficiency in terms of

acquiring the main video content and reduce users’ cognitive load.

Keywords video summarization, sketch layout, gesture operations, cognitive analysis
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