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Abstract: Due to its nonlinear potential, hyper video offers improvement in users’ browsing efficiency and visual information’s
representation ability compared with that of traditional video. Based on the advantages of sketch and sketch based interface, this paper
provides an intuitive sketch based interface for supporting hyper video creation to describe users’ intention and improve user experiences.
Furthermore, a force-directed graph layout algorithm for representing video semantics is discussed. This algorithm constructs a model for
video semantics. It brings attributions such as temporal or spatial information, video structure and constraints between video clips into
mass of nodes and attractive forces or repulsive force of edges in the force-directed graph. Result shows that it is an intuitive method to

represent the dynamitic process of creation and modification for hyper videos.
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H Microsoft ] adCenter Labs i K8 #0401 B FHTE Rk )™ 45 5P & _E (http://www.microsoft.com/presspass/news
room/msn/factsheet/adCenterBreakthroughsFS.mspx), FH 7 351 W& WA A i ook o o5 A0 A0k v Bk A 22 A A5 B R 3R 43
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— PR T PR A IR A e R 0 U 2K O T P A B 2 A SR A JR TS LA T A 1 LB P AR 2 i S 43
5722 SR I 2T 1 D) 2l s S B gt 114 g 6 77 2K, ol L A 4 b S 5 0 ATV MR 8 14 TP o P2, A8 S R A o S i, 9 AL
J M A ST A B R R SR RITE S EDWL B TR

AT A 1) BB 2 R M TH AR BRI AR Bt e, VA AR P I B R H BT AR, T
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P A 5 AR A Tl b PR O B [ R R A A AV ST A5 280 S e 168 PR P ) S T 1 A A AR K R A A R
FH R R AERAE XA — S84 5% () T4 .Schematic  Storyboardst H! T — 7t #0045 Py 8 3547 AT ARAL (0 5 15, %
RGPHEAR I 2 A SR, 55 26 A2 30— I 7 BT 2 79 8 Tl A, T 5 Sk S5 R R R 5 Sk R R W B ] 1 138
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%.Collomosse!' V1! T Video PaintBox, &t 784> % 1 T ML (K 2h 245 M, 1 42 Y T 38 30 %% i (motion cue) [IHE S,
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cue), - H B SR A % Bz g R AR, T =5 T A% e S AR SRR 2. DL BN R4 3 B B
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) 90 28455 3 T IR AL AU, 3 BUAF T AR A7 ) S 3 2 R UL A0 ¥ 2 force-directed 57 ¥2 35 B4 6F G 1) P&l 119, 06F
FEE AL AR AT I T 7 i) 0240 BRCFR 0 2% 5 AR 2Dt B JL iR S A SR AR s U W) 0 SUAR R AR SC RN T MU
XEEF B ARH T — R I T force-directed P& 52 KRR AR AT WAL 3 A A4 BE 2% oh R RE & 51N BT JR) o ke, 373 40
BRURFA PR TR SCHEAT SEASE e I T DR 35 o A ) AL A P 400 B8R AR P A UM JE DA ot o a0 S R N 80 A7
JRBE T A AR AR B AR L (103 SR AR A0 ) v Y.
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B A B AR RIS T — AT force-directed B [P MLATAT & 5032 F AUAT W IR 1) . 25 m) . 400045
R A58 AR R N B BEE I 29 R b 2% JF A Ay A Jmy 10 B 2 TR 3%, DA ORGSR SEE Bt o) A0 A SCHA) P RRAT ).

T 58 ST WIS AT AR AT (18 S il R e e Py 25 1A 2 RO TR, v LS IE IR 43 A 3 AN R VAT 45
. PERFAE . ) SCRBRES K e — AN R R B AN B i BEsk . 5 AR ) PR AIE 2 2
FERLDE 5 T AR A, W AR . B, SUBE, X%, 8z, 5 B s 7 A5 A5 AL — SR W 0t S5 T R R AL,
ZE . FHEAE 2 T SO ARG P O SOR U BE O B A SR AR AR L S DU RCE AT O R AR AR 3R
AT SCR 7R A e d:

Semantic=(SemanticType,value).

Pelirse SO A 10 Eh G =V, E). 15 RS AR B, 10 R s A 3 AT R 23 A 28— 28
I AE R AR AR AR BERR JBCRL R v i) B A X A e e mT DA o it L 0 s PRIV R SR A TR o — O A AR
BRUPT B IB5E W I Bk 12 28 R A 558 1) B M A B A0 B 1) 4 21

BT SGAT 52 3 M IT LI

o AR KU R ) CR, %1577 sUE B B Lo b K R L T AR D A P i 4, 2 3 = AT

RPN RN KA A2 ():

CR(p.q) =K. -(1/|(p~a)"]) M
N TR I I ) CR I SEA R A R ():
CR(p) =K. Y. (1| -9’)) @
qepP

o HINAEMNT SR 5] ) SP, BEAN T BT RZ 5 377 ) g9 2 5O 2R (M DI R 7 1) 1) A SRS T
5] D3 s S T S AR R S 5] I R A T A SRR N
SP(p,q) =K, - Y (w;-S,(semsim)S,,)-|p -] 3)

ieS

WA ST R 5] ) SP T ARE RN ARK(4):
SP(p)=K, - Z[Z(Wi ~Spi(semsim)Sq[) . Hp — q] “4)

geE\ieS
Hoh Sty ERRITA S L p I AR S SARITA CE LIHE S S, ARET AL I3 j 2K
B SRS w, AR | B UBUE; K, S H T3 R 8 =2 0 . 50 A0, 3RAT T X Fhia B4 5 (semsim), Hiz
HR
if (S, =91S,=9)
S ,i(semsim)S,, = 0;
else
int sum =0,
foreach s in S,
if (s in S,)
sum+ =1;
else
sum+ =0,
S, (semsim)S,; = sum;
o AR FRN LR TF AR K,
TF =K, 5)

3 AN IR A RANFITT ) R e =, U 55 p sz 024 3 B (A Q). Axl@). AXGE)HIR A
NF(p) = CR(p)+ SP(p)+ TF(p) = K, - . (/|(p = rV’[) + K, - 2. [Z(w, S, (semsim)S,)-|p - q] +K,  (6)
reP qeE \ieS

SESLT 3 R LU 38 75 R TR HEAT FR S, o, AT 0 5 7 ISR SR BE R L
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m; = Z(Wj : nij) (7

Jjes
4(a) M 4(0) JE 7R T LA B0 7 (1 B A . T 4(@) Q3R T AN AT 5 AN RUIIBE IR MUSOGS 1V 1 ] 54,
SCA A RACR N RIBL, Y R 8] R 2 7R ni () BB R B 4(0) I BL p s34 B 3038 T8 T 2 1)
.

() WIS B () MUY A p 2T AT (o) RS2y R AT (15 20 3 1
K4 A7 az )R EE

FEAZSFDAEAT FIWIAR A AT, 75 SR 000 46 795 RO AN FE A 55 st B ML 23 A 76 A Jmy DX O 1 — S8 B
IEAR YL ) B AL EAEER b 3Rk WA A 28 B0 2 2O R AT AT 32 00 vk S T ) 5 R 1 B K s
JE2 AR 5 AR B BRI ) B PR DR /AN T B0 S 22 TR BB P 75 s AR 87 % 2 A R e e 32k QR 2 e 180 1 5 A
B e /AN T 5 BRI IR R 45 R

HERIR AT

set the init velocity of each node 7, v(i):=(0,0);

set the location of the start node and randomize the location of other nodes;

set the time of loop, time:=0;

do

TKE:= 0,
for each node n,;
NF=(0,0);
for each node n, !'=n,
NF:=NF+CR(ny,n,);
for each node n; connected with n; by edge e
if e is inner link
NF:=NF+SPI(n,n3);
if e is link of the end of the video
NF:=NF+SPO(n,n3);
//constraints of time
NF:=NF+TF(n));
v(i):=(v(i)+TS-NF/M(i))- DAMPING;
position(i):=position(i)+v(i)-TS;
TKE:=TKE+m(i)-v(i)*;
time=time+1;
while (TKE >¢ or time>M)
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o BB RN N

CR(ij): 7 25 i FITT p j Z IR 77

SPI(ij):" 15 5§ RIS R0 j 2 B N IEHE S 1 ).

SPO(ij): 15 i j RN R j 2 TN 45 Rk 4 51

TF(i): 15 1 i IR (R 29 3

v(@): 1AL AE R — RGBT R X e — N R

TKE A A 1 s G 3 e,

NFJR 78 5 3R s R 50T 52 140 0 1R RURL,

& B REI BIE, /1% B N LA .

MBI U7 8T B B BE AR AR AN Rk 1) 2R U5 R AE ER.

TS: I T 2k i 250 A B8 30 3 0 1% 2R R N (R 2 B SR ok 4

DAMPING: [ 28 38 1s o 07 328 ¥ % 9 i 3 g ,0<DAMPING<]1.

position(i): 11 1 i A E L IX e — DR E.

M) AT

Bl 4(0)FTE 4(c)E Pk AR T 50 R8O ARYE 2 00 1 D0, AT AT B T M 05 s & 0 G 007 s e 51
FVH A Z B 1R 7 S LA AR ) TF (VB R 2 e I8 B A P4t T [ e K/ANW TF AR AF ST St —
A ) TF 75 018 3)) B a3 53 A1 SR 30 i S0 8 B2 1R 1 S8 0] DAV HH 4 25 ) B /N, B R g R e 1 o o 1 A
KT HABTT 85T LUE AT R AZ B)) 10 s B2 /s fid i DL E 23 A, o) LA Iz glta 3, an 18] 4(c) s,

3 REIRSg

3.1 RGHEH

FT B 7 5 A AT AL 7 R R IR AT IR T — AR B R G, AT A R B RGN R4
P45 RSk E— 2P B R R A B 5 B, 30 W6 B 2 s SCIR B 25 4, B 48 b i F - 345 28, 51 2%
i e A H I T, R 22 S AR T W UR. T 08 AR ST R N SR A AN R U (b v A R, DU Rk A AR
BRUbT A ASE R BR: 56 J i A4 A AE A 2R Oy 55 B2 TR (9 = 38 5, U0 o o R 98 R AT TR R S
FHIEIT 3 ADFE LAWK X 4> :G-V(gesture-video control), & X T FLATE 1l (1) T 38 1% T 4] BLIR 51 9 28t
LR 4 il i 2, — R A R, iR s B S5 2, Ty — SR ML [) ) 4 R 4 1) i 2 G- S(gesture-
semantic), & X T F-FAASE S B, an f5 SCE 7(b)Hh e SR 2 T 330 T8 SO LS (B 15 B ), O3
RWLET Ja n] PLREAT AHACUR AT ) 38 % R [9] 45 3 G-G(gesture-graph  control), 3E X T 355 Xt i A0 A0 n] RLAK B 1)
P P 4 1) £ W ST, TR 12 RS Wl B3 5 T DG P AT A0 JR) DA R — S8 B AR 45 A Cln B B 15 i BB 35 sy A5 4 ).
H,G-V F G-S 3= ZETE A ) R4 2 358 40 S A T G-G WU BR300 P A4k 358 20 % iR 2R R 4 1 2K ] [
6 FT7s, A5 LA O 1) HUHs 25 4

Graph: 77 i AT A 149 B 18T 20749 A AR ), 2 B Node F Edge P3N 23R A 1T B, 5% 4 B TR0 080 45 44
AN )52, 7E Node 28 4 3 7 0 WA 4L 1) 51 FLL 9 BLTE Node 1 Edge H #8601 Tk %1l By J&1 A7 J= S50925 1M o2 LI
HAE R

Layout: {8t T T8 SCH B I B0 45 0, 6% ko0 R A ey B

Sketch: T & IR £ 45 &5 1), 31X & — N )2 IR KR 24 &5 44, Sketch |1 Stroke 84111 %, 1M Stroke X Hi Point 5§
AT .

Recognizer: B & 4b B 24 3K — 248 3= TS0 30 30 ok 132 B S0 A LA R e VL 004 5 g, i TSk 8] AR 31 o 2 [
T SCITR .

VideoProcessor: % # 5l &b BR 1) 3= 28, AL FE ALK S AR DY RE WK T80 458 1055 53 A0 38 S T T 5% 28308 1 32 ¢, LA
e 8l A e S AW P 4 2R RO AT ).
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Pen input
- n VideoProcessor
Pen input receiver VideoPlayer FDVVLayout

-VideoProcessor +pause() | —J-inGraph : Graph

-Recognizer +stop() -outGraph : Graph

- +start() +layout ()
Sketching +search()
annotation \L
¥ v ¥ Recognizer Sketch NMe
v =

ool o La -location : Point
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