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Visual attention and decision making process in crime scene photo

investigation: an eye tracking analysis

ABSTRACT
Crime scenc investigation serves as an important source of information for law
enforcement officers when running a case. Effective leads are uncovered based on the

knowledge, technique and experience of the crime scene investigator. This study

utilized cye-tracking technology to understand different decision makers® visual

behaviors and decision-making process when studying a crime scene picture, A total ol

42 college students majored in crime investigation were recruiled as the subjects of the
sndy. Eve movement data were collected and analyzed vsing r-test and ANOVA on
eye-tracking measures of arcas of interest (ACH) for visual attention distributions as
well as lag sequence analysis (L5A), heat map and scan path observations for visual
transfer patterns. The results showed that participants who made the correct decision
were faster i identifving the kev target. Regardless of whether they made the correct

g s or L ooa o .. e - - a & . m~.d 0w o

BRIEIE

—

o ~N oo u b~ W M

27%

RS

wiwrw, tandfonling.com
£ 2 0 X 5 T

BT E wvt
L Eea

Whww.ejmste.com
R

Meng-Jung Tsai, An-Hs

link.springer.com
HAFEE= T

it.nutn.edu. tw
H. e I Al |

anlinelibrary, wiley.com

o B ]

openaccess hacettepe
AWEEET

4%

2%

2%

1%

1%

1%

1%

1%

>



Z»s(

WU

Step 1 : HHET

horizontal and vertical meridians: evidence in favor of a premotor theory of attention.
ﬁl‘uﬂjp.‘t_ﬁfﬂrﬁgfﬂ. 25010, 3140,

Snow, R, E, (198500, Aptitude processes. In B, E. Snow, P-A, Fedenoo, & W, E. Momlage:
(s, b, Aptipude, leamimg, and instrection (1) 27-63, Hillsdale, M Erlbaum.

Stembery, R, s (200000, Cemrmithoe paschofoen: (Sth ed. ). Belmomt, CA: Wadsworth,

Ta.l.. R IL, Lochr, 1. F., & Brigham, F. J. (2006). An exploration of the use of eyc-gaze
tracking to stady problem-solving on standardized scicnce asscssmicnt. International
Toumal of Research & Method in Education, 29(2), 185 208,
https:dolorg/ 10, 080K T4372 70600891614

Turvey B.-E. & Crowder $. (2007}, Chapier 6 - Crime Sce v HF 2 ﬁﬁ- ¢ PHE

Invesngations: An Infroduction, IES-IS'F:_. hitpas Voo
] FEEE S+ AR T KT
P06 Wy D K IRAP T 3 4P

"R

5 link.zpringer.com
£ s =

springer.com

S = T

esub Yoon 1 M. Hari Narayanan 1 1.Intelligent and Interaktive Systems Lab

epartment of Compauter Science & Software Engineerin AM@A bout
004) Predictors of Success in

rriott K., Shimojima A, {eds)

aarams 2004. Lecture Motes in Computer
LRSS LR R S

Yoon D.. Marmyanan NH. (2004} Prediciors of Success in dingromumatic problem solving. Tn:
Blackwell AF., Marrion K.. Shimojima A. (eds) Diagrammatic Representalion amsd
Inference. Diagrams 2004, Lecture Notes in Computer Science, vol 2980, 301-315.

Bnmance Horlin Heidelbeea  heeeosHdod ceecd/ T TOTOTR_T_54ANCISOT 10 W

RALIN

EEEME L TX

27%

< E1EFR4E

"I werar landfonline. com
£ T R

PRSI E uvt
2 m=E

3 Wwrw ejmste.com
£ R i P T

Menmng-Jung Tsai, An-Hs

+ 5 e

2
4%
2% >
2% >

1% >

6 it.nutn.edu. tw

£ [ A i T

?’ onlinelibrany, wiley com
o B eX 5

B openaccess hacettepe. .
R

1% 2>
1% >
1% >
1% >



Step 1 : HEFE

e |—b. 1L A e EAL L %‘”*E?\_i&é%_" E r’ﬁ%*ﬂ"l&

AL

ITVIM

EHHE”%

TEKEANS EH

a5 1ETEs 1 E

<
www._aerc.nhcue.edu.tw Jr— H
: . g ; nqu.edu. o
< smmaws Ble > EHiR .«ﬁ] ’='¢="' = T R 85%
,ea. s :
AT HESANET N s == & F %ii v| 2 couebzoouedum <1%
= 5 2 TEEE 2 = 4 HEEEEERE
EEE = ‘E‘Fﬁ. i @
_‘] g fi*fi 3 ;;v;l:e;;eguhk <-'| 04)
AR VTR e i s_t-' o T e e Y n%%ﬁ‘ i
A4 P9 3@ B B] W MR TS P_El B H B %ﬁ.éii-:} + ﬂﬂ& @ e = = e
P = vl e I CAF o oo b e . 3 1 L PR . N -%
(=0.051, p =.B5=.03) = =
Wit fodly im0 2o S & B
df el FEOE S FEn i i A

R R R o A E R MRS F A (F=2.920
PS03 0 - (AT A g B B AR A g B R A B AR
A SRR IEAR R E MW ATF R RS
Bidm raad G R ] TR - S B NS - &
# 3P AT AL - A2k re 3 AR R OAT M B Ao m 0GR
A Ay S EE - RAEE S L E B R e

Féﬁ‘i‘iﬁ.(f—“ﬂl p=004=,01 1 4= 3% & 39 0 {5
A S b T A A S S )T H 8
-Iﬁ—_il_-&“,p: S

ttpfwwwcis.a i/&l'\’ i
FEEHEERE
4310 0-310 4617 #) Ho & =EIE(E R
TENESNEER OO =EEEERE OO =Er
oo TAMERTENMEXZ2e€90€12
SEREEENEER UESEETHEE ST
2= B sy FE TE n s o S Ak - 5 8| Pl s S
NFAFERETFISFAA FRESE %TEJ‘EIE*{%

"IO

R I I R W W e IV N PN

SIRIE




Step 1l : HETRRE

ALURERE [ EERIE]
BT OEMAMEN LTS
Bl R R A B S B e v
ALERE [E R 8] R —
EREHMBU ETXE - e —
EENEHEX BINEFIBRMPBIL E
REMNESERTERER B

INVCRIEATIONS: A INIroAauction, 123=1 36, RIEpsaaonomg T 101 o/ Y TE=0- | 2-50065E0-
1AW T

aesub Yoon 1 K ﬂ;j%' URLﬁﬁg)l‘%ﬁ'z‘& ? active Systems Laboratorny

smotor theory of attention.

Department of . . , ghAuburn UniversityAuburnlUSA About
s

this paper Cite (B ﬁ-ﬁ 33..#51 1Y} yﬁ 7& * -E,- 004) Predictors of Success in

Diagrammatic FIooeny Souviiig. ni. sracrwein aor,, reean ot K., Shimojima & (eds)

Diagrammatic Reoresentation and Inference. Diaorams 2004. Lecture Notes in Comoputer
L b LR LT R R P LI L PR LR RAL) PRRIE ] T TN P 1 rAroLLrL s

Yoon D.. Marmyanan N.HL (2004 Predictors of Success in dingroommatic problem solving. In:
Blackwell A F., Mamiot K., Shimojima A, (eds) Diagrammatic Representation amsd
Inference. Duagrams 2004, Lecture MNotes i Computer Science, vol 2080, 301-315.

Ramrs v e Faelin, Hsidelboen  bhrtemo s dod ceese /T TIRTOTR_T_SANCTISOTIT TG

HTEEWN

27%

FE1ETE4E >

"EDD
Fa

werar landfonline. com 4%

= |

T L R X Tl
| ] EIIE uvt »
] |2 == 2%
Wwrw ejmste.com
@ 3 bbb 2% >
4 Meng-Jung Tsai, An-Hs -I % p
5 link.zpringer.com 1 t}-ﬂ )
B Wi =
it i edu. tw L)
B Emtars 1% >
anlinelibrary, wiley com
? M =E= 1 % ::I
B openaccess. hacettepe 1 ‘}"n »

ANEE



Step 1 : HFFEA2

=B EMESTENPAAENRIE,
RS EAZ D HERF,

ES

=

a——1§18

(a) Experimental picture

{b) ADI positions in the piclure

Fig. 1. Crime scene picture for the experiment and AOLs definition

3.3, Eve-tracking system

The eye-tracking device Tobii 4C was used 10 track the eve movement behavior of

participants studying the crime scene picture. Tobil 4C is a desktop portable eye
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2.5. Procedure of data collection The data of this study was collected in the following
sequence. First, the participants took the pretest that assessed their understanding of basic
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l based Eye-tracking Data Analyzer (WEDA: Authors et al., 2018) to gencrate the heat

maps and scan paths.
]
3.4, Procedure of data collection
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Il change its direction because of refraction. (B) It will leave the mirror because of reflection. ent to understand the
() 1 will be absorbed by the mirror, (D) 18 will move directly Torward because of reflection,
2.5. Procedure of data collection The data of this study was collected in the following
sequence. First, the participants took the pretest that assessed their understanding of basic
optics. They then went through the process of eve-tracking calibration, After the callbration d NI-JSDlIiI'Ig- After the

rime before beginning

1akie a judgment on the

participant submitted the answer to the main question, the eye tracking system would
stop running. There was no time limit [or answering the question. The experimental

process is shown in Fig, 2.
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[The majestic blue whal ke ?‘ﬁ’.—%ﬁ%ﬁﬁgj%fg’iﬁ
certainly stands alone 2. ){H{mgl‘% ( yuﬁﬂﬁﬁﬁE%EE )

for its addpfations beyt

30 metres (98 ) nfn HNFEE IR —RESFFE
shorttons) ormore in | 181 7 241 B 3 — *_E-Fﬁﬁﬂl“ﬁ?$ﬁﬁw .

existing animal and the
existed. Degpjte their incomjparable mass, -
aggressive hunting in the 1900s by whalers Bjue Whale - Blaendpjera Musculus
seeking whale oil drove them to the brink of

extinction. [Bt there are other reasons for why

they are now so endangered.

Dle blue whale’s common name derives from bluish-hue that covers the l@pr side
of it body, while its Latin designation is Bhlaendpfera musculus. The blue whale
belongs to the Mysteceti suborder of cetaceans, also known as baleen whales,
which means they have fringed@ates of fingernail-like material, called baleen,

attached to their Upppr jaws. [BJue whales feed almost exclusively on kil
thrnirth fhowslsotalas small nnmbars afrdAdkde Bk adnirHine whsiarsorasty e
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Integrity insights to review as a priority

Replaced characters
Attempts to throw off similarity detection

67 suspect characters on 3 pages
Latin: 3091 Greek: 57

What are replaced characters?

An attempt to hinder similarity detection by
replacing characters with similar looking ones from
different alphabets or character sets.

[ Learn more about this Flag
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The Goliath of the Sea

The majestic blue whale, the goliath of the sea, certainly stands
alone within the animal kingdom for its adaptations beyond its
massive size. At 30 meters (98 ft} in length and 190 tons (210
short tons) or more in weight, it is the largest existing animal
and the heaviest that has ever existed. Despite their
incomparable mass, aggressive hunting in the 1900s by whalers &
seeking whale oil drove them to the brink of extinction. But
Eﬂere are other reasons for why they are now so endangered.

Blue-vehale Balaenaplern Musculus

[The blue whale's common name derives from bluish-hue that covers the upper side of it body,
while its Latin designation is Balaenoptera musculus. The biue whale belongs to the Mysteceti
suborder of cetaceans, also known as baleen whales, which means they have fringed plates of
fingernail-like material, called baleen, attached to their upper jaws. Blue whales feed almost
exclusively on krill, though they also take small numbers of copepods. An adult biue whale can eat
up to 40 million krill in a day.

.

These gargantuan beasts used to dominate all the oceans of the Earth up until the late nineteenth
century, when the technology was developed to effectively hunt and harvest them. In 1864, the
Norwegian Svend Foyn equipped a steamboat with harpoons specifically designed for catching
large whales. This led to the killing of hundreds of thousands of whales up until 1966, when the
International Whaling Commission banned the practice.
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