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Study on Support of the Usability Evaluation Using a System
Measuring Apparatus Operation Pressure

Shun Murakami'!
Andy Echenique'?

Hideaki Kuzuoka'® '3
Naomi Yamashita' 13

Fujihara Teruhisa™
Etsuko Harada' 2

Usability testing for computerized high-tech appliances is increasingly important. While video and audio recordings provide rich
information about the indication of users’ uncertain actions and suggest the existence of usability problems, the time required for
analyzing those recordings is extremely costly. In this paper, we report on a preliminary study that explored the possibilities of
using pressure data as assistive information to increase the efficiency of such high-cost usability analysis. From our study, we found
that pressure data could be used to estimate user’s mental workload. We also found that the pressure profiles of each button press
suggest hesitation and erroneous operation. These findings suggest that pressure data may effectively assist usability analysis to
detect usability problems.
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Figure 1 Pressure sensing platform (above) and load
cells inside (below).
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Figure 2 Experimental setting (left) and user interface of rice
cooker (right).

B LEICRE L, 8iFm (K2, f) LZ2nICkT 258
EEOFOBEE, TLTEFETERLE. 20L&, BIE
£ b R ICEEek L7z,
32 WERE

NAT I FERMIKIT HEBEO—YF Y T 4 13E
BRI SERRRE[4][5] CTH D7, AL 8 ADElE (B
64, TME24) #WBE L LTHEDE. FERIL65 s
73T, FHIT 69 M TH-7-. ThEho MMSE (Mini-
Mental-State Examination= B Z0ESREME) D5 50UT 26 A5 LL
T, 2Ba2—FEIVT 4T A MIHORBMENER L
TV e, MMSE &R ASRECRLIE ) 2 i S ICIlE T 2
7200 1L THHORAED Z & ¢, BT 2 B Mo e
SHREER DRSNS, WRIE 30 ST, 27 HLLE
ITIER, 22 D 26 AERREL OFEREE NG, 21 AL
TIRBAE O FEEME RS E W ST S D, AFETIE, #
FH O ORBRICHESNT, MMSE 28 26 iUl ETHBZ L %
B OF&ME L TR LT,

33 EERFIE

PeBRE 1L 2, 3 ARXIC, AFH10 EEREIIRT, ER

72



ZEM L. 1 BOERTIE, ¥BEEHOEEEZRB 2T
H B oD, KL TIETRREY A 72O TOHRFER
T2, ZOXAZEFYPAPDLRERETE 10 BlEBZ72-o
o, ZOXRAY TR, HREIIRIETH 4fEEORY V%
10 BT 2 LE N H > 7

Z 27 HPIE T 5 DA EZNET 5720, HREILH
2 27 4312 NASAtask load index (TLX) (23S 72 R[14]iC
Bz Tz, NASATLX &, #BE O LRATR 37 5 72
DOFEBOLFMAETH Y, 50 - MROER, HEN
TREER, WEEI 72 7 Ly o —, (EZEEERE, S5 ORI,
TZ7IFARML—Ya O 6HEORENGHERIND., 272
LAENLED X 27 & H IR AMITEL o T2l 9,
HIRM 2 ARICET 2EMER 28\, B oREZICIX
Visual Analogue Scale (VAS) % FV 7=. VAS i, #BR#E
B EEEESED Y v — MR LITRZRY, KiEkk
FOEEOMNBELZRIESEEHFETHD. RERTIE
10cm D EMO L% MRV, FHinz [Ey) & LT, #%
BRFNCHE Y I LB~ — 7 ol &8, Al D O A
1mm OHEE THEAEAL L, 0~100 OFME 2 5 7=, #BRE 3
BRRICE 2 T=b L, B LT, A7 0L S|
BT 514 2 a—%2BlkoT-.

4. REER
41 EhT—4

JEFHUB N SGONTENT =2 2 HNT, HRZ
DFHMTIES &, HRZ L OMTRRENOIM TR TET
O FREHZFH L (K 3). £ LTI OMFREHN G,

PeBRE Z & O TR & AT R ORI R EZ RO 7.

42 f=¥HBLN

WBRE O A7 BEEBE LT R, WHRENRY %
FFERZ, 2o bWVABEI N, BRIIZE, EBICR
2 UREIVD, RE AR ENT, HREhE 2 IED,
ZFOBRRL L ETTEE VST EFRHRSNZOTH
5. X3 (b) WCRTEBY, Z0k) REAICITEMN R
JEI s RSNz, K3 (@ OLI7%, BEORZ
HTOEDEFEL BT, EH50W RS 554, MLIX
CDITRERNTIESAN EN Y, ZOREMTRENEL 72
DEWSEHNBH ST FATHDA 2 E2—IZBWT,
bRV E 25, WEBREITRICHT &R
HUMENNBEEEZFE TR nG, ZLEELE

43 ARV DOETHEIERTHEOEEREZ EOBR

U EDOFER G, ENEIZIZD B> TVDIEETRED
NEGETE, HREPBRIEZHEL R LU TV A AN &
L ENbhol. FITHIZ, TR O L FERERE
FEZOWTHIZIT o712, X 4 ITKWRE D F A 7 ek
MDY, SEE TR O, T R OIE R 722 D -
BWaRLEZ, ZOMRERELD, ¥ 27 5REMITZ 22 o

© 2014 Information Processing Society of Japan

1500
1000
C + 2
R 500 & 3
7 7
H o U < g
0
-500
R (ms) PN (ms)
() BEMNT (b)7= > &5\

M3 Mt LIEENT —F o6
Figure 3 Detected pressure data.
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Figure 4 Task completion time (s), average of average press
time (ms), and average of SD press time (ms).
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Figure 4. Task completion time (s) and the average of NASA
TLX.
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Table 1. Correlation between questionnaires vs. average and SD
press times (**: p <.01, *: p <.05).
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Q3: effort 0.31** 0.63**
Q4: performance 0.037 -0.13
Q5: frustration 0.37** 0.65**
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