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Comparative Study on Eye-Tracking Evaluation and Landscape Adjectives
Evaluation
- Focusing on the Nightscape of a University Campus -
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ABSTRACT

The purpose of this study is to improve the understanding of visual perception and to extend the landscape evaluation
area by comparing eye-tracking evaluation and landscape adjective evaluation methods towards various type of nightscapes.
As a result of the study, it showed that ‘blink count’, ‘fixation duration average’, and ‘saccade duration average’ of eye
tracking measurements have a significant correlation with ‘beautiful’, ‘interesting’, ‘accessible’, ‘satisfying’, and ‘safe’
regarding landscape adjectives. In addition, there was a tendency toward areas of interests (AOIs) depending on 12 different
nightscapes, which showed that the gaze was fixated by focusing on certain landscape elements such as ‘door’ and ‘signs’.

These results suggest that the eye-tracking method is an effective tool to specify the evaluation of ‘landscape elements’
rather than the ‘whole landscape’ and can be used as a basis to support landscape preference theories, which has been
presented as conceptual only. In this way, the results of this study demonstrated the possibility of various applications
of eye tracking as an objective landscape evaluation technique, and it is possible to suggest specific implications to landscape

planning through the accumulation of continuous research results.
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Figure 1. The examples of photograph stimuli
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Table 1. Eye tracking measurements

Previous studies

Berto ef al(2008)
Kang and Kim(2015)

Measurement Meaning

Fixation duration | Duration of all fixations
(A1 A1Zh) (no eye movement)

Fogelton and
Benesova(2016)
Zhang et al(2017)

Blink count

(7] 2 Number of blinks

The length of gaze positions
and eye movements plotted
on the stimulus image

Scan path length
(AA ol o)

Kim et al(2013)
Kang and Kim(2015)

Duration of quick eye move-
ments as the gaze travels
from one fixation point to
another

" Definitions follow SensoMotoric Instruments(2012). AOIs=Area of Interest

Saccade duration
WA 545
olF AlZh)

Kim et al(2013)
Rozado et al(2015)

& H9FE Heat mapS AL Heat mape 54 A9
(fixation areas) o] EAIE A4 <] V] 2 7dokS HojFH, £
AfM e SA A 7+ -S4 B
Heat map®llAl EAIE 54 A9 FLgE &1l ot

GO BA, 28 — k7 - W] £07 A FLrt Eo}
Atk A FAe o]F Al7HSac-
cade duration)> =9 § AAHAA THE AFCE AAS
o) %8 o) WAl FAE 0% 0 2A] SA)(fixation) S <A
(fixation) Ato] EAITR= AJXe] meko & Hudl 4= QIrH(SMI,
2012), ©]9} Zro] AT Aol 2xl ofo| EZF Wrof djet 2}
Mg A 9 2y FdL Table 13 2t

A= Ao FHME &

2) HeA Bk us

2 Q7] iR oR3BE W7k 1% A% B84 4
Qo) N1Z02A A, 1E AFIA BEE W5 Y E
A, SRRl B Hgstel AR 30(27, 15
#oF 109 o] A9 24 3 Wbl AES WIS
53] /1% AT BEW B YL ASE SRS o
O HIKE AFUS tHPOE dlel, ORI Wb B
ol BYehe FEA WSS A4 ST AF 4
9] We % AR 713 Table 29 2k

A AL Ao JHeA s WEES AAHoE
Srgsl7] 918t E&stginh o olm x| tig A 3
SAF He) ofo|EP ] Mg 7F ABAS HE]7] s A
B8 AAEA (Pearson’s correlation) = 24319t} o9} 7
S 2A B4 % ExcelS B3 79 2 SPSS ver. 16 &
St Az F4E S8ate] o] FojHth
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Table 2. Selection of adjectives for landscape assessment

Type Basis

Ahn et a/(2007), Kang and
Kim(2015), Kim et a/(2013),
Yoon and Chung(2012)

Very unpleasing-Very pleasing
(38 - oHETH)

Ahn et al(2007),
Yoon and Chung(2012)

Very boring - Very interesting
(AT - FHEP)

Very simple - Very complicating
(R - H3ha)

Ahn et al(2007),

Very fearful - Very safe

(FEe -

Kang and Kim(2015),
Yoon and Chung(2012)

Ahn et al(2007),
Yoon and Chung(2012)

Very cold - Very warm
)

Ahn ef 2/(2007), Kang and
Kim(2015),
Yoon and Chung(2012)

Very unclear - Very clear
(3m)gk - st

Ahn et al(2007),
Yoon and Chung(2012)

Very unharmonious - Very harmonious
(Z3HEA 92 - Z3ED)

Very inaccessible - Very accessible
(Aol B2 - HA] &2)

Expert elicitation

Very unsatisfying - Very satisfying

(MahA] 9k - R Expert elicitation

3289) T T|ZALE D02 o)A olo|Eg)7) 14
2 ST AT Table 39 2 & 4%l 9 %4 313),
$A) A7k A3 199ms, A4 o1 o] 65545px, A4e] F

Table 3. The results of eye tracking analysis

Blink Fixat%on Scan path Saocgde

V| e | G| S| e
) (ms) vx) (ms)
1 30 1791 6,171.4 66.3
2 36 191.0 6,529.6 585
3 34 191.9 6,819.2 576
4 34 1899 6,671.4 587
5 34 1899 6,351.6 587
6 34 191.5 6,384.6 59.6
7 34 1989 72584 62.3
8 26 202.9 6,124.6 554
9 32 2048 6,023.8 484
10 28 2166 5464.0 452
11 26 2122 6,962.4 416
12 28 219.0 7.393.0 435
Average 31 199.0 6,554.5 547
SD 04 12.3 6332 8.0

44 2xASEIX| A 463 1520184 22)
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Table 4. The result of Pearson’s correlation between eye tracking
measurement and adjective measurement

Adjective measurement

a b c d e f
R | 643°| 633 | 533 667 765 | .649°
Eye A Sig. | 024 | 027 | 074 | 018 | 004 | 022
mea- | o R | 511 | 4% | 635 | 492 | 406 | 632
sure~ Sig. | 089 | 104 | 026 | 105 | .19 | 028
ment R | =590 | —545 | —469 | —700"| —.663" | —590°
¢ Sig. | 04 | 067 | Q24| 011 | 019 | 04

a: Very unpleasing-Very pleasing (53 - olethe)

b: Very boring - Very interesting (AF3F - En)&.8)

c: Very fearful - Very safe (F&% - ¢Fd3h

d: Very unharmonious - Very harmonious (Z3F5A] %2 - 2312 &
e: Very inaccessible - Very accessible (Aol w2 - HIAo] &2)
f: Very unsatisfying - Very satisfying (53814 &+ - W=3le)
A
B
C

. Fixation duration average(ms)

: Scan path length(px)

: Saccade duration average(ms)
C K05 (£90= EA)
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Figure 3. The results of AOIS using Heap map analysis
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