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Abstract

Page turning is a common action that happens when people are reading real book. Although com-
puter graphics circle has already proposed many page turning simulation methods, most of them
focus on 2D simulation on mobile devices. On the other hand, proposed methods have difficulties
in producing both fast and physically authentic simulation effect. In this paper, we make three
major improvements on classic Mass-Spring System: synchronization, interpolation and key frame.
Our new simulation method can produce natural, physically authentic, and fast page turning si-
mulation effect.
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Figure 1. Mass-spring system
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Figure 2. The three types of spring
B2 =MepE



T T SR SRR 1) = AR AR TR TORCR 7 B U

TE—ANE RSB R G b, S B SRS s A = AP 2E([8]. BB DR iR — AN
ZERI). B By, BR8N E: 50 R N R AR e AR B — AN SR
WP RPN e IR AR S iR, RREA R E . EE U B SN, — NIRRT
HAHAFEIT .

2.2. Mu#

S ] B (4 [ R AR TR W DA BB ) 0 FORCR (Bre 2 th a1 ARSK MR . 5T
BN, RS SRAAEL. A, HEATE T U E R R OROR, 2
—EE AR ER TR EAE. HCLE=ANTTI RS, BATR A BT S AR Al T = G

22.1. B

YER— TR bR, 4Rak BA S5 A0RHE H AR AR AR R A RR BRI BT . AR R — AN ARH, AR
GRBUBAR AR FTH SR Z R 2 . 2 — 4 e, ERBRE R — N,
Wi 3 fror

DR G FRATVE B AR VIS A AL B I F A A 2 T i, B R ARsk 2 R — AR “HH" IR, )
HA 4 —T W2 40K R [7]. il 4 R, Mgk R R PAT TR L AL B, 7E405K
MR 5, WARSRFFFATIPIRES . TEALE % PR B A, RS RFRE — P74 . Flin,
s 4 fios, 2B BE “FAT HZEEL SR, M4UK BRI, M BB3ES Q, MEBIBA T, HILLE
QT MiZASA 5LLEE SR AT . JEARTELLE BE LN AN ZaB a4 QT k. ik, B BQ MKE
LB TE MK ERZ—FE, 5L QT S4B BE MEFEAHSE. BT UL RAWER, BAIFE A A5 S
PRI T —AFE 22, R, BRI T

1) s, THEE AN I

2) BEAAES e, 49 35T R

3) E:TH FE MR iR R KA Sy, B BEA T AR T — AN ZI AL E

4) FRIEEEAN B ATERBHOUR TG A B S5 F 2R BE B o 21, THEBAS SUTEN B 514 1 & 1
KERE; MTE—ANFE—4R050 A, FHXSRE, BEERREERSE.

222 ¥EE
5 RE B ] B R SR B I [FI P Ja I T ARG N T, DRl s b B R R R L . (R
5 s AR ORI OSSR B . O 7 Pl A RSt JRATTIE Y 1AL 0 o BT ik
TN — E BRI R S I AR B 55, AR IS A R A SRA A B L i
AR T Rk B B D75 9] ik BT H (R ) BB AR T — A s, LA

(R, AR/ B MO R A5 2 O A 1
T B0 LR, R [L0] A — 4T P8 K+ LR B (%, ¥ ) (X0 Y, ) (%0 i) » 56

LRI x, A, 3ok B F % 2O 2 R R e M L (x) = i 0,(x), o

mEX =X (X =%) (% %) (% qu) (x]—xk)

TERR], BPUYRAMBGEEEPIA x, AASE, Pril Bl BRI S ORA RO G e X = x 11, y 2y
WA G FERB LWL Y, = LG ) F7E DT NEREx, RBCIRSHH — N REE. WRAPE

(=)

EJ(X)::HOSmsk X=Xn _ (X_Xo)_. (X X ) (X XJ+1) (X X) 0<j<k



T 5 A AR TR 1) — A ARSI T ROR A St U ik

Figure 3. Curled paper 1
3. KKTHREE 1

S E
Figure 4. Curled paper 2
& 4. RKTHTEE 2

BA Y, =y, WA S E A, W FALEN |21, 04 THR(x-X), F2Yx=x HEMLRKE

EFE, M
X=X, (%=%) (-%) (x-%)
e'ti Xi = = =
R P MOy
Fr LA
Ei(xi):=£[i§f:§m=1

BAliE i, SUBIE B TIR Y x = x, MAETE, 1 0, (x)=1, BARA € (x) A (x=x ) B
BEARHL Y6, (%)= Yy o BUERETAE AN, L(x )=y +0+0+-+0=y, , PISLRERIGHEEY. RATH
TGS AN L BRECR, AT DL B 1 = 4 R B

b B0 3R 05T DA A th OB VPR HA T o 1 TR A9 S P 0 R A M BAER SR B e, BT DLRRAT 1
I FE M IR . R B9 3 (R VA S 5 S

2.2.3. X§h
B, TATTEZX T AR 40K E R AT R — ARk B U RCR) . R, BRATEA B — IR —Ik
B R BN B e BIX PG I, S EE M) i 7 AR S B FRATTT B 7 v SR D A D B T SRV



T 5 R R SRR 1) = A AR TR B TR )] S S0t T ik

BT 1 4 AR A — AR N T R AR S R R . B SEAS AR R DS TN — R B 1 e
WS, ARG A A IE H 8 52k A5 B e S B 2 TR A R 8 5 132 s IR 25 .
3. EIE

AR SEIGAE 32 fi7 Windows7 #:/E 248 FigfT. tHHEMNLINAE 4 GB, CPU 4y i5-3230, F:4i 2.6 Hz,
RN GeForce GT 750 M. #2FH C++5 %, T OpenGL, £t Visual Studio 2008 Fig1T .
3.1. LR

SIS 5 TR .

1) VAW anl 6 Frox, ANSEIG4RHK i ey B i s s S A e, R T, 36 AP
A B S (AL EFTER), X85 st = MO [F I JE R 9 (5 /7 BY /IR )M B . PN ARARI 55 2
[ FEE BN 5o RS EIA 676 ANT-3450 A0 JC S 1 L, X8 55 2 (A8 oA Bz, AR
RPTRZINE 752 0.00981. $v /). BYJIRIES JusRaE B R AN 1.0, BHJE REUCN-0.7125.

L AR

|

/ 2. BRI

8.4 e 3.1

]

/ 6. [ A
TR \ S E

Figure 5. The flow diagram of our new page turning method
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Figure 7. The results of the experiment
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Table 1. The time consumption (Unit of time in milliseconds)
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