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Automatically Generating a “Spot the Differences” Game

from a Video

Student: Li-Wei Lin Advisor: Wen-Chieh Lin

Institute of Computer Science and Engineering

National Chiao Tung University

Abstract

In this thesis, we propose an approach to generate a “Spot the Differences” game from a
video automatically, and it is the first time that this kind of idea be introduced.in computer
science. “Spot the differences” is a name given to.a puzzle where two similar image create
from on image are shown side by side, and the player need to find all the differences between
them. The most interesting part of this puzzle game is that players sometimes ignore the
obvious difference while playing. This phenomenon-is called “change blindness”. In order to
generate a challenging “Spot the Differences” game, we propose an approach not only
increasing the occurrence rate of change blindness but also define the two important terms in
this thesis-“the attention rate of object, called ATL” and “the awareness rate of object, called
AWL.” Based on the definition of ATL and AWL, we choose which object to be difference
and decide the position where to place. In the last, we design two experiments to prove the

correctness’ Of our assumptions and approach.
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LARTIEN T AT RS ELREN Y CATL ¢ VEERS L -

BARTRFREA TR T EORT AL L2 AR PEFY - A
PR % FIARAE TIEcAR & 653 33[16,17, 27] o Mk BAR LA & 4 $ 0 yei et 4p 5 A2 R 0
§rea[45] i M E G B0 L BT AR RA T WY 1F b RGIR
BHehp K8y F G A BT FRA LR T E IR &R TE (visual
perception) [10] - fe p W 4Pl § - fA A AL PR AR PFHE T F 2T ol F4
P ARy SR Plperr il Ae e L ARR M2 A R BT F AR e A i) &
AT IR E L E P e ) T A L R AR IR RARR | 0 AR TR P R

FEhE Lo RFTE LSS LBRR,

g

=

FREF <A RRE TEOwE > T FIRIL SAPHIE > HO R
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i

T e I3 eh% - e B P2 48[53] s FI AP e as P MR T IL AR E
Ao dire 3 R PR A B R O E AN KR (R 5
FAATROLIMB) 5 B A MO [5§ 5 AIL2 O B S 5 (frame) >
REFHOHEBEYL > SEITV EREHFRBLTH iR EHEFRSE L7 R

¢ 7 ik o R L R 428 ATL (the attention level of an object) F_& 4=
a= avg(S(rs)),rS ESNR (7
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AMEERLARE (ATL) § £ 537 8E 3 ahipZ o F o

ExEg TPHWEFIEER ) DA TERARIG T 2 N [HiE A {3458
SRR F Wi & T B R 1 - RARALEOF K SL[16] 0 FEd HETA TG § B L ens
KAFPIIOF GVE R o G AT B FEAIARART AL
P B CHY S RE S e R SRR N L AN 2B B
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AMEEF RS LA TR e A 8 NP iR sel > A[16]428 o 3t BaEfrer A d 5
PR AT REE RS A Rlara- LR AN {HRZ AREAE AT R OE - Kk
- BRAEREREGR RS T F L1400, (Difference of Gaussian) Jmik B s ff (
convolution) ‘&% * & A se 238 ¢ PR LT AR FB g S o d 2 ml
BRILGeNHE - K EFcB it A s B8 F LH S g4 > Rig2 AR AT A
Wi AV ILERRG o HRRSM A F R L A gt L PR T R eh
FHC P @ AP IR G S ek Bt B SRS IR E R F RS A T R

EER V8- 4°F % X

T RIS PP AR BIE G A §ERFEREVHYE AR
Tl AT R AE G TR Rk PSR R BRI B R
PGB AR o AR R R iEE R R o T P AR B B A or Bl X AR 5 DoG R

A B MLSSEHRM S RT ML TR Mot B S ST
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2 e RiEZadeF 2 5 288 Fmd B SR TE B HAL6] ) wAPEF
PeBE At TARTF ] ) P a3 Pl ciTid & iR A ol A 3 eh A 2 > Tt gt
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Oox o0~ B £ 2% 12 2 25% hip i B AR - B FRP B oMb 518 L3, (
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BT E RIS 200 dgy, 2 AT B BRI RBLS F R chiE D A
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(AE S daw)
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B ()] - gy, (7 -l i 40 B A0%-B% i - 453 1 0-1 0 B 5N(13) 5 E 440k
FALT 18l # w > @ladkET i B2t san D5 3% 23428 | (awareness
level of an object, AWL) o & *T4RTF p Al i Pipr g aTACAR S R 24 @@ = ARIF chifd
#[23, 28] > FME R B AR AELGG o U € 5 4 ARAUR B EES 1 iE L i
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ARG A JPE AR A S T g o A IR AT N G AR S
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- 4% ¥ T Spot the Differences | # & ¥ - B F fhi® A 2 > AP L T2
LHH o ﬁf&‘iﬁ%]%é%%‘ﬂi’éiii%ﬁﬁiéﬁﬁf&%%ﬁ%#‘f%— SR £ iR

FEd o BTNt B T AGANE R R R B AT

-

FRBE O D EFERCFTRGRAPIAY NG L bR AR B
=4
i

PEAREAARE R AV AFL ORI APRY T - A

A eiE L PENEERPG I e 0 BT ABE A e TR - B
Noood SRR R e B k3 2 B 4 T Grapheut | [25] (4 R BT R B9
) ol AT AR R p R BT AR g R M) EF LY E T
kp 2R e LT ERARE L DAFPEIR R 0 T PE B e
MR ERdd o g A g - o EAR R T L R

i

g oo ¥ e

ol
(i
‘,.\._M
%b
1%
I

EEREFR T FE L PR AT B IR -
5 e ETEAP R A M0 f G T A b MR B R b e Bl PER S
Pl p ad it i B3 — BT gk §hdp R oclicd ¥ v 2823 7 B4R

TR Eehi- MR AR § A5ds o 2 R dcd i 7 7 v @ SRR e Bl

PEDFR I PR PR RPEFLRY P TFHRT OPEE
o FARpREG P HERGFAN - BEG > € FB R A FEG D

EEME om LAFo FapF@ah Ol EES i * F3T > MW ALPET PR PR R R

1

FA o LA BEER RS - A LR T B T

20



A2 Tikde | ARE: ZF=RUR G 1GF S 34 i@l B bG 5 - 5k
FopHBE SRS S B IS RN f B M it B - SRR 2
ATi&Fa | o

21



3-5 PEFHEHILG S
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1 dawz-c
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MEERRH  BENEE T FEd S nFEHRAPLIFEFT TR P
AR HBR R R E RS aS A RER S TE S AP 2 TE S D

" Spot the Differences | %% & % tad {3 2t o

4-1 ﬁe?]%;ﬁ"’i‘

Aipg* T LR TORL e B ERE N R RS RREOT NP 0 R

R & B 5 1440*%1080 ~ 1440*1080 ~ 840*524 ~ 720*540 » 8 = 5 4% » E 7 HF R B 5 i@
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Y% | ATL AVL g | - FRE RiSFRE 52 ¥ A

1 0.1367 0.0207 |3 REAF) AR
2 0.2746 0.0392 1 O

3 0.3693 0.0296 |2 O

4 0.4740 0.0663 3 O
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16 0.200082 | 0.0236 |3 B (277 e
17 0.233212 | 0.0239 1 Q@ B )
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