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Usability Evaluation and Redesign of Treadmill Human-machine I nterface

LU Chun-fu, HU Ming-yan, TANG Zhi-chuan, ZHU Yu-zhe
(Zhejiang University of Technology, Hangzhou 310023, China)

ABSTRACT: According to the usability evaluation of treadmill human-machine interface, we propose a redesign solution
for improving user experience further. Firstly, we apply subjective and objective multidimensional usability evaluation
method to test human-machine interface between user and treadmill. The eye movement index like fixation point and av-
eraged fixation time based on eye tracking technique and behavior index like task finish time and task success rate are
used for objective usability evaluation. Questionnaire survey based on user is used for subjective usability evaluation.
Then, combined with the subjective and objective evaluation results, we make suggestions for improving the treadmill
human-machine interface, and redesign it. Based on the result analysis and improvement suggestions, the better treadmill
human-machine interface is designed. The proposed subjective and objective multidimensional usability evaluation
method can be used for evaluation and improvement of treadmill human-machine interface, and can provide theoretical
basis and practical method for testing system of human-machine interface design.

KEY WORDS: human-machine interface; usability evaluation; eye tracking; subjective evaluation; objective evaluation;
redesign

Bl 2R 15 AP 1 H A B s, DX e B fd SR T A
il B A SRR B o A5 SRBE | A B s A4 A Ak B
Wb, MUEHURE NS E Y, R IR
AURT L B 7 Sz sl g A R H B 5 &5 00, LR TIE
PP A4, nT LR B p b i g, Jf

Wi HEA. 2017-07-28

A DA HAE = 27N /RSN (E PN P 2 R N )
KIER R tpl 2z B T VR 2 AR R AR DI RE . Xk
DRI TP BR 1 BB AN AR, (HE A
SRR M ESEE R T IR, S T i — 4R T A
BB S, ASSOR AT AT PG 7 i 0 HL R A 5

EETIH: #FFRAIALSHAFHALTE (17YIC870018); BRX A ARAAF £ 4K E (61702454 )
TEHERAN: Fehid (1970—), B, #it A, HT TR XFHIIZ, TEZRFANIRE, ANXE, T LEiTF@HOFR,
BIEE: A% (1987—), B, #x A, L, KT T L KFHEHER, TEAFANIEL, AMKEL, TIEi

FEAR



2 fu %% T &

20174 11 H

T AT AL B ATSE,
(RPN SR T

BB AIESE . AR

1 HRIAK

1.1 AR mEA AT G E

A IR D 22 AL P A — I AR AR, B0E L
PP 2] B (LR, RE™
i) ISFAOXEZ FRIE o AT FPAEPA R P A ™
it A R AR B T, A P R A R ) fe
7 TIRE B R A 3 8T AR v
Nielsen 7& (RIFIPET R ) R3], nlFIPEPFEAl A
KWLk, TR T = o i . IR,
A APEPEAG AE I ™ i nl FAE B R, 2o AHLSR T
A S B A I 5 T 5 o PP e 75 s S —
TEM I 5, AURMET PRI 5 T 1 IR EOR 7
RUSRAE, S50 BT T WA FE SR

Br TEC Rk | RS Ak S B WAL T I
Hb, TE R R A AR SRR R R, Wi A T
Tl PR IEAL o ARSI SOT T8 s’ AAEAL B 58 15 BT
AR SRR AE, Tz B T B L TR A
2 DA B AL i 4 A 2 s 1) e AL e o FH
T, AR S ASCRT ULE P T ST ) 28 Lt v, 3R
IFes PR IR S5 R o T A EE A L |
s T] B 3 3 S B LR Bl 8l , AN LT LABIESE P Y
LSEAR M TALS], FRE OIS S, 107 AL L&
T3 AL 5 1 3wl Y

1.2 BEHINERANTE

LR 2 TN TS Sl 7R SR )i W SR iy SRS L R EIN
SEETNT . WAL O AR AR A
T RIS AR EEORIARE, BN
WS BT TIRE, WP ETRIROR, ARBARIIRE
UG . AR PG S GOl RESINAE . PRNEI
DN £1/E"75 N 2.8 0 B ickiil o A €2 %) e
I, R ABLUS ] PR T R A 2R

TEWFFE AL RE R [ B, 2B AL AL 5
WA AZ B SETE o MRBEH 5 N PR IR AR 1
AL AR R 8L, S Bt ik, 2
T KL S B ) SRR AL Y 1%
THEN, T ANLT RS, FHBOT . Hef i X
B, BAEBOT N SRS TE B R Y L
(RPN IR TR (B 9 O s €S AR S AN 2 (B R Ll
B, A AR S TR, TR AN
BEARAEDS g5 Tk, ©A SCilkaE ot ] F R PR
ER BN AT 0, (A2 iR 555+
WA TT i, A BT IR Sl R R A5 2 WA 77 7

2 ERVUSHFTAMITFHTIE

R SR 2 W2 4 T PR 77 3 %
BB B2 i 19 JHLR e, HErl 2T
VA8 5 110 T U 50 B R Bt I 98 b TR
S TR ) DA AT AR (L4 5l |
FE4 TN ) HERTAMHT 5 00 1T PR A P T A
PRI 12 T T
21 EWA MMM E

5 LT FEHERTE A7 v % D T O 9 B e R
BB EDHE bR AT 6 45 . IR bR A 06 « T B8
B LA L 58 B A X IR A YR, FRISK 2 G AR
VDK T LR | bR B, FR XX
BT TR 5 PR T U], B 5 A4
45 HOA T R T BN ], 5 n M55 O
Y WU A 1) 2

o

T=3(),/] )

Fortre (4), FRH  AES R AL
B, %, M9 o I RE AR PR bR A
WK, R KBRS B 13 bR g . (T
55 SEMRIT ), B2 5o 52 A FE 45 B4 I 15

AL By 5 AT 55 TR, B Ao 58 BT 55 1 p
NS B AN B U AE
2.2 EWMEAMIEMSFE

B HR Bh 3280 e B, AT EMR S A, NAE
A5 (1) AMLA AT RE IC R & 15 R/ 15 M
(2) FERMATSS R ESE; (3) AMLA 1 3 WL
(4) iR, M RA 5 gmsk, B
1R RAEE AW E, 2R RAWE, 3FR—M, 4F
IR, SERRIAERWE . B, SEI0 BRI T
F PR, BHAR SE56 ol 2 BRI T, S AR
LA E s R A
3 ML H AYVIARE R ARG EE
3.1 #ik

13 £ A IEH (BRIE S8 IE k%] 1.0 L)
b, EEEEA) e macs, Hep 7 2 548,
6 A, AEIRTEEIN 26~ 31 %, A w A M
AR B 2256 o S0 G ARV Bl AR e 52 I 45 28 4 TR
B, S AR S S R A RN .
3.2 HIEFR&%
321 PEAGAEAR

Pk B BAE T S b R 3 M HLAY AL



F38E 2

FROAR A BE ML AT PTG S RIS 3

PR ARSI A PG AT, LI 1, ¥ R bR
A DX PR DI BE X AL . /R B 22 /R i |
] O ARAFIE SR B LN 2 5 R X B
JEPEY L AR AR TR L B AT AR

a P 1 };_%Lﬁ2 c U3
B AR AL

Fig.1 The human-machine interfaces of samples
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Tab.2 Aver aged fixation points of screen and button area
across all subjects
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HIH2 12.92 15.91 28.83
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Tab.3 Averaged fixation time of each experimental task
across all subjects
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Tab.4 Averaged task finish time of each experimental task
across all subjects
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Tab.5 Tasksuccess rate of each experimental task across
all subjects
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B2 100 100 100 9231 100 100 98.72
FLH3 100 76.92 84.62 84.62 9231 100 89.75
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Fig.4 Questionnaire survey results
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Fig.5 Redesign of treadmill human-machine interface
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