ZHMTLSE Vol.17, No.2, pp.111-122, June 2014
http://dx.doi.org/10.14695/KISOS.2014.17.2.111

SLALERS| 258 A|dEAM eS| LB FAZE 2iE|E 54

The feature of scanning path algorithm shown at natural visual search activities of space user

HESH - AF At
Jong-Ha Kim* - Ju-Yeon Kim**¥

*EOFCY Bt 743 AN X B}

oo™

*Department of Architecture & Fire Administration, Dongyang University
~SAISE ASHE AUASHS
**Department of Architectural Design, Soongsil University

Abstract

This study has analyzed the scanning path algorithm shown at the process of exploring spatial information
through an observation experiment with the object of lobby in subway station. In the estimation of observation time
by section, the frequency of scanning type was found to increase as the observation time got longer, which makes
it possible that the longer the observation lasts the more the observation interruptions occur. In addition, the
observation slipped out of the range of imaging when any fatigue was caused from the observation or the more
active exploration took place. Furthermore, when the trend line was employed for the examination of the changes to
the scanning type by time section, “concentration” “diagonal or vertical” showed a sharp and a gentle increases
along with the increase of time section respectively, while ‘circulation. combination, horizontal* showed a reduction.
The observation data of the subjects observing a space include various visual information. The analysis of the
scanning type found at “attention concentration” enabled to draw this significant conclusion. The features of increase
and decrease of scanning types can be a fundamental data for understanding the scanning tendency by time.

Key words: Public space, Eye-tracking, Scanpath, Spatial navigation, Neuro Design, Primacy Effect
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Table 1. The Definition of Observation Time per Researcher

Observation Continuous
Researcher Time Observation
sec | ms (times)

Definition of Time

The process that
determines reaction
right after the initial

identification of

Park jung
yong 0.03 | 30 0.9

information.
120~ Time that enabl
AR 50 s ime .a enables
0.05 continuous
Park chan 0.1 |100 3 Detecting the light
woong
Klm“ o1 | 100 3 Concentrgtlon of
young jin attention
- Time for experiment
that measures how
long it takes to press
a certain keyboard
(based on which side
Diederik 0.11 110 3 ;tom;I})lIl):arZ)’ ea::hzg
Stapel ' o

the screen

-It is impossible to
conclude what exactly
it is : one can only
feel something appears
& press
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Figure 2. Adjustment of Figure 3. Process of

Calibration Experiment
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Talbe 2. A Data Character for Analysis of Three
Consentive Observations

Observation Data Declaration | Decision
(@First Two Data of Initiall
Three  Consentive Y X
Ignored

@ Analysis Observation

Included | ®Scanning Data (x,y) coordinate| @

(#)Data that are out

of forvea Out of Circle X

(® Analysis Excluded Out of Screen x

@ : valid tata, x : invalid data
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% diagonal lines between center points & circles(fovea) are included

for better read

Figure 4. Linearization Decision Figure of Scanning

Path of Three Consentive Observation

Table 3. Example of Three Consentive Observation Decision

Data Analysis include :{ncill:l);s;(sl

No. ® ® @ ®
X y

! Initially Ignored

2 Initially Ignored

3 Out of Circle

4 105016 0.5733

> Out of Circle

6 0.4992 0.5554

7 0.5019 0.59

: Out of Screen

- Out of Screen

10 Initially Ignored

1 Initially Ignored

12 ]0.5296 0.5674

& Out of Circle

14 | 0532 0.5848

n. Out of Circle

% Numbers in the left are from figure 4 & numbers in the upper

column are from figure 2
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Table 4. Mean of Data Before & After Adjustment
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Figure 5. Scanning Frequencies Distribution of
Subjects (before adjustment)

Table 5. Original Data & Scanning Data after Consentive
Observation decision per Subject

Original

Scanning Data Invalid Data
Subject Data
No. q
Data Observati TIme | Frequenc
umbe; M umbe
Number N 8 on Time ean (Sec) y N '

1 5389 2660 101 26.3 | 0.88 667 2729

3 5392 3876 53 73.1 | 244 462 1516

4 5393 3473 72 482 | 1.61 532 1920

5 5391 3403 92 37.0 | 1.23 576 1988

6 5390 874 83 10.5 {035 432 4516

Original . .
Data Scanning Data Invalid Data
number
Number .
of Data numbers| of ‘ Mean [Time(sec) Frequency|numbers
scanning|

Before| 5,391.6 | 3.031.6| 70.0 | 68.1 23 506.6 |2.360.0

After | 5,391.7 |2,9982| 719 | 45.7 1.5 513.8 |2,3935

8 5392 1934 67 28.9 10.96 679 3458

9 5391 4074 65 62.7 |2.09 345 1317

10 5391 3691 56 65.9 12.20 483 1700

11 5394 2038 112 18.2 | 0.61 634 3356

12 5392 4177 51 81.9 |2.73 407 1215

13 5391 3394 84 404 | 1.35 426 1997

14 5389 3616 54 67.0 |2.23 502 1773

15 5393 1948 78 25.0 [ 0.83 584 3445

8) 2998.2x1/30=99.9(%)



Table 7. Scanning Example of #Eight Subject in | time

Original . .
D: In D: .
Subject| Data Scanning Dafa valid Data Section (0-30 second)
No. Data Observati TIme | Frequenc Decis Decis
N , Number on Time Mean (Sec) v Number No. Scanpath ion No. Scanpath ion
16 5393 3361 56 60.0 | 2.00 506 2032
-4
17 5391 3548 104 34.1 | 1.14 416 1843 1 1 ' ® 9 =
18 5392 1207 56 21.6 | 0.72 567 4185
21 5391 | 4031 50 80.6 | 2.69 | 456 1360
26 | 5391 | 3487 89 392 [131| 522 1904 2 | v |10 { Il
27 5392 3000 52 57.7 | 1.92 588 2392
30 5395 2171 62 35.0 | 1.17 492 3224
Mean | 5391.7 {2,9982| 71.9 | 457 | 1.5 | 5138 |[2393.5 3 = |11 =
3.2. FAEZE BAE e A7t MY
4 \ |12 v
3.21. A2t MY
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5 = |13 v
& AR} I FAFE BN A AAzE &
FA B Aolth FAR FTFEL B
A8l B AFelME <& 6> o] FAIAIZRY] 7
6 “ O |14 A 4
= 30% AR AAste, A E FAPE R
webd S 2459
— bR
7 - @ |15 > *
Table 6. Range of Time Sections & Observation Data g
Symbol I i I v v VI Regend of Decision Type
Range of Time| 0— |[30— | 60— | 90— | 120— | 150— g R S * Circulation: O, Horizontal :
(over—below) | 30 | 60 | 90 | 120 | 150 | 180 =, Vertical : ||, Mixed : @,
. 901 | 1801 | 2701 | 3601 | 4501 ' Concentration : 'V, Diagonal : \
Observation 1- _ _ N

Data 9001 1800 | 2700 | 3600 | 4500 | 5400
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Table 8. Changed Pattern of Scan path Type

i ti
Sean | Circulation(@oc |, ontality | Verticality(Top
T kowise - Counter |, ¢ . Right) - Down)
ype Clockwise) g
Pattern | / .. - ,
Symbol O = Il
. . Diagonal(Top-Do
%

Type Mixed Concentration wnoLeftRight)
Pattern . ¢
Symbol 4 v /

*Mixed : A case that two or more types are overlapped
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Table 9. Scanning Frequency of Subject per time section

;nmg‘; I | T |m | ¥ |V | VI |Subota

Mean 10.8 | 10.6 | 123 | 122 | 13.0 | 13.0 71.7

TS AN FAMTE S AL - B2
A&HAd el d-F 71 FHo] Utk FAMF O] TES
122 YEYH Aldo] 23 @ E Ao, TH g 2
I 2 g olgist gujoA & w FAME
7o St L FAEFE FAGE] Hol o
ot Ao = A o] 7tFsith

Al Hll I -V =¥l
—: average line of change

Figure 5. Mean Number of Scanning Type per Time Section
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316 | 53 100

Coneentration
Mixed i: Horizontal Mixed Horizonts
Circulation Vertical Circulation. Vertical
Dingonal Diagonal
Figure 6. Scanning Type Ratio Figure 7. Occupancy Ratio
of High Ratio
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Table 11. Scanning Types per Subject in Section 1

Range Time
ing. Type I O (Il |V |V | VI |Subtotal

Conten

Consent- Number | 66 55 85 91 106 | 106 121

Horizent | Number | 31 | 23 | 33 | 32 | 30 | 29 54
-al Ratio | 144|109 135|132 | 115|112 -

Number | 3 10 8 8 18 11 13
Ratio 14 | 47 | 33 |33 |69 | 42 -

Vertical

Number | 12 | 24 | 30 | 27 | 34 | 29 36
Ratio | 5.6 | 114|122 |11.1]|13.1|11.2 -

Diagonal

Cireulati | Number | 54 | 58 | 41 | 38 | 38 | 43 | 112
-on | Ratio 25.1-16.7 156146 | 165] -

Number | 49 | 41 | 48 | 47 | 34 | 42 90
Ratio |22.8|19.4|19.6|19.3|13.1 162 -

Mized

Number | 215 | 211 | 245 | 243 | 260 | 260 -
Ratio | 100 | 100 | 100 | 100 | 100 | 100 -

Subtotal

. Rank-two (Ratio)
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Figure 8. Ratio Distribution of Scanning Types based on
Time Section Change
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