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Fig.1 Experimental Stimuli( Tag Maps)
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Tab.1 Experimental Tasks
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Tab.2 Eye-Tracking Metrics and Their Cognitive

Meaning®”

e e I X

S AL 7] Sl TR R R, M R g

ﬁiﬁg - aﬁ&ﬂﬁiﬁ?ﬂﬁ&ﬁﬁ
PIUCEMLESE R N K 20k
B 1] % B AR
BB MR B AT 3 5, 480 2% MR R
E R

B e 32 IS, B0 T AL R4S Y

T
O : 5 B % R

R E{WERES NP SR IN PN

AL
R " Rl
. AL EL R R e X R
L e
AW E A U

14 LR

S A HEAE A SE I = AT Bk
RESR SR ZRFF 70 em A EE SR . B
P, S IF bA A AR S 8 T R S s H
(0 RS2 B0 A B 5 SR S, HEAT Y s MR B A A, Bl
BHIAAE B G ) A T AR 55 ;
i Ja AR S5 AT 4, A6 IE 2UE 55 T IR T, B
BN T8 3 bR 2 Hh R T A b 2 L Y B
B SCFE RN S

£ o i o W S WO N S N S E 2 7 R s
w5 R A 28 M L BRI B AL R 0 A 2 R
B AR AR — A S AR HE T, 48 2 s 5 DD B
SR BEEAR S L S P 10 s, 10 s J5 A sh )
EBF =2 ARMET, P24 2 s 5 V1 2 F — i
2 M P, G AR B, B e — R bR 2 H L ) BE AT
%5 SE LR A B Uk 25 A S

i o Sl SN g N S N TR s
5 IR AR 2 b PR ) Sk R AR D, 1 B — A
25 FRHE L, SR G TR IR PATAE 55 0wl PuaT R 1
HHRT AT S5 I R A BT 55 46 4 SOAR #
T AT 55 5 2R e B AT D) e 28 45 25 b P, F B 25
b P11 3 s BB o R R 8 R 25 R 58 AT 55 AR
JG AU 2= R —AE 55, AF 55 2~4 1 BT R
B, WO SAT 5 5T 55 I 75 2 £ 40 1 A4 26 151,
RIE AU 2= £ AE 55 . EWITEM T A
1155 249 R 1 5 43 i 28 ve it 36, K AE B 45 b A
i AH LAY e T B AT e R — AT 55 . — IR AR &
b P10 BT A AT 55 98 BUR B 3E R — 1 A 25 1l 1]

52 56 e i 5 R A A5 M P e BE AL HE P D B
a5 S5 36 SR RO 250 L A 4 T

2 HROMW

2.1 iR

ARRERIA 33HHIXS L, T 202241 A
LASER . WA 19~25 %, 2E i R AR A sl
gE A, 29 J0 IR e e CAn v B Sl A0 68 5 55 B
J6) W EUER E ) 1.0, HR B R AR AL T
70 % 1w i ER A R N B L A 2 4% ik PR AR
2R M T SR R DT A HE B A o BT 2 A L B A AL
Pk 3145 .
22 LIWER

TE S50 B, A BR 2 1 M 4 1
B %R X, 38 3 Tobii Pro Lab 1.138 & F 48 i
B AR SEE (W3 2) . B ITIR 345 b
BE R 5 A 1 5 b 28 1l 1] vz 3 IR B 4 b B8 (E
EEEAS B . BT A BUE A SPSSPRO F- 5 ok H
Kruskal-Wallis (K-W ) K % 7 %5 #5475 82 1140 B, 8%
J& >k H MannWhitney U ki 55 77 ik i 17 2 8
A3
221 RBEREA[ bR ILERLER SN

TETC H 1 0 BEAT 55, 6 R 7 R A AL
Gk AN RS by el W D e o/ 6T I E R @ =& e
() R R A SL R AT Se 0 o DAAR A 45
Gk F AR, UL L 3 BR B A A IR AR o SR FH K-W
K 360 7 VAT St oA A R R 3 R, b i
FEVEARF R 0.05, 22 S W 3 I R .

®3 ZTEHMBEHNRESK-WREZER
Tab.3 K-W Test Results for Unpurposed Map Free

Browsing Tasks
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Tab.4 Multiple Comparisons of Total Fixation Duration

for Unpurposed Map Free Browsing Tasks
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Fig.2 Heat Map of Eye Movement Data
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Tab.5 K-W Test Results for Tag Selection Tasks
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Tab.6 Multiple Comparisons of Total Fixation Duration

for Tag Selection Tasks
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Tab.7 K-W Test Results for Tag Recognition/Search
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Tab.8 Multiple Comparisons of Total Fixation Duration
for Tag Recognition/Search Tasks 1
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Tab.9 K-W Test Results for Tag Recognition/Search
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Tab.11 K-W Test Results for Tag Recalling Tasks
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Tab.10 Multiple Comparisons of Completion Time for

Tag Recognition/Search Tasks
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Fig.3 Statistical Chart of Subjective Evaluation Tasks
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Evaluation of Font Size Strategy of Arithmetic Progression for
Tag Weights on Intrinsic Tag Maps

YANG Nai' PANG Xujing' XI Daping' WU Guojia'
1 School of Geography and Information Engineering, China University of Geosciences(Wuhan), Wuhan 430078, China

Abstract: Objectives: With the increasing application of tag maps, there is an urgent need for research on
the evaluation of tag weight expression strategies. Tag weight differences in tag maps are usually reflected

by different font sizes. One of the common strategies is evaluated, where the sequence of font sizes is an
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arithmetic progression. Methods: The five countries with different, representative shapes are selected as
study cases. Five corresponding tag maps are produced by randomly generated tags in alphabetical order
from left to right and top to bottom. On this basis, a controlled experiment is conducted. Two application
scenarios of unpurposed free browsing and purposeful reading analysis are set, and tag selection, recogni-
tion/search, recalling, and subjective evaluation tasks are assigned. The subjects’ eye movement data and
some otherderived data are collected and statistically analyzed by the Kruskal-Wallis test and MannW hitney U
test methods. Results: The results show that: (1) Tags of different sizes do not show significant differences in
terms of visual salience, visual attractiveness, weight recalling and search efficiency, reading efficiency,
and cognitive load in recognition/search tasks. (2) Tags with font size at the upper level are easier to be
recognized/searched and of higher interest to subjects than those with font size at the lower level, but it
does not mean that tags with larger size are more likely to be recognized/searched and of higher interest to
subjects. (3) The overall evaluation of tag maps using font size strategy of arithmetic progression is at a
good level.Conclusions: The paper is helpful for map designers to further understand the characteristics of
font size strategy. The font size is not a panacea in the tag weight expression of tag maps. In addition to font
size, tag weight differences in tag maps can be shown by combining other visual attributes such as bright-
ness, color, typeface, etc., or accompanying auxiliary charts according to the actual application. The
interaction of the shape, area, the density of tags, and other visual attributes with the font size and some
other font size strategies need to be studied for different users.
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