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Evaluating HMI device for in-car systems — Device usability in static/driving conditions -

Sachi Mizobuchi*!, Yukiyo Kuriyagawa*2, Ichiro Kageyama™2, Mark Chignell*3,

Kazunari Nawa™l, Ko Koga™4, Hitoshi Kumon™4

Abstract - Since there are many different types of user and context, evaluating usability and safety of devices
and interfaces used while performing tasks like driving is challenging. Can rated usability of a device in
single-task use (core usability) predict safety and performance in multi-tasking contexts, at least as a first
approximation? The experiment reported below examined this issue by evaluating three different HMI
(human-machine interaction) devices for in-car systems. Thirty-one people performed a menu-selection task with
the three devices. Device usability was assessed both with and without an accompanying simulated driving task.
The reflected device was clearly worse than the other two (haptic and touchscreen) with respect to its usability in a
single task setting, and the reflector interface was also found to be more distracting while driving. This result was
confirmed in the driving context by a number of different measures including usability, safety, eye gaze, and
steering. In addition, direction of eye gaze and steering stability were found to be useful and unobtrusive measure
for evaluating the usability and safety of the HMI. It is concluded that single-task ratings of (core) usability may

be useful predictors of the safety and efficiency of HMI devices in vehicles for some contexts.
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Figure 1. Evaluated three devices.

413  RA R

3BPEDOMEE A = o — 2 BINT B EIT- 72 (K 2),
WERE N TR L — N | R Hd L & 2 7% () TF
—F 4 AOEREE LIFTLESW ) REFICLIVEZD
. E—RE (Twfg) 5= TAIC)) MR aShi,
MiE-ST A= —Z BRI LEBAICE TR ¥—CF
EL, BEREOBINETKRT LS THT) F—23
T BEIHR LT,

(©2009 Information Processing Society of Japan



IPSJ SIG Technical Report

Task instruction:
"Please turn up
the volume of

Start audio™

oy

“izud | | A

Level1 Back
wilume  Cuali

Level 2 ack

Low | hidde| |[Hah

Level 3 Back

X 2 PEEA == —BRRRE

Figure 2. Menu selection task
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Figure 3. Task completion time and Error rate.
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Figure 1. The duration (bar) and the frequency (line) of eye
fixation on the device.
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Figure 8. Effect of Device and Age on Perceived Safety.
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