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Information Representation of Amount and Direction
using Vibration Patterns of Wrist-Worn Device
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Abstract:

Many studies on information presentation using vibration of wrist-worn devices apply vibration patterns
defined by researchers. These downplay the existence of more suitable patterns for the information to be rep-
resented. This paper therefore focuses on user-defined vibration patterns and designs more suitable vibration
patterns for four kinds of information without the physical entities such as distance, direction, achievement
and amount change. Since it is unable to design patterns for these kinds of information based on entity,
the user-defined methodology is expected to effectively support the design process. The first experiment was
conducted to collect various vibration patterns representing the aforementioned information. The partici-
pants elicited 318 patterns. The patterns were then classified into seven groups. Based on the classification,
the second experiment evaluated the patterns and examined suitable vibration patterns to represent the
information. Finally, a prototype wearable device with the designed suitable patterns was implemented.
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Table 1 Information for the walking navigation application.
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Table 2 Information for the running assistant application.
KELHR TR R
BELTZ IV EPX (1/3) ZEH LT
R BELZ VW EBBEh (2/3) #k L7z
BELIZ/ VI EET (3/3) ER L
BELUIZR—AL D R=AN TR o7
BWE L2 _R— A D
BELUTR—2 & D R=AD EH 57

Wobbrock 5D —HWEEDFIEEHIANIGHT S & T,
ZRRIRIREI N X — Y ZINE L, BABERIIFLTLD S
HLWERBL BIEHINAZ — v DHEHE21TS. ZD2—FE
BOFEEHANDZ LT, BHOI—FoRE)I/ S X—
ERRINCINET B Z e ABETH B,

3. EER1:IREINSY—VINEEER

3.1 EREM

WIER SER D IO FEE, G, ERE, BEOZ ORI
WERBANX -V TREHTBIIHZD, IS ORHEHRITH
LT&DIZTbLWeBEbNsLRiREI N2 — 2 2 IE
TBHI L2 HMICEREZIT- 7.

3.2 RTER

AEBRETOCHZD, EROBEHRBEIIEVWTFEE
EMO LT I TNVTNRAATHWNE T T r—v a3y
EHREEL-. FORELPS, BEMSE[6,9) THWSHITWY
LHFHAFETr =y avy 7 ) r—vave, Sv=vy
W7 7V r—va VERREORERIFE L. Tho
DT TV — a v TIRRI N YHEFEARD LN ER %
L2 DEHR L, 21RT. HITHFETST—vav7
TVIr—varvTid, B@ILbhD, BELIZHD, 5%
NdE Vo HiliERET LR, BHEDAED ST,
#5, K, ANEGE Vo2 iMERBET A ERERED
Nege Ul £z, Sv=v 7T ) r—>a vl
BELZ /I NTERR, BBUh, 2 TCEKLEZE WL T2
EREERIT OEHME, BELZA—ZA XD R=ZAPTF
Wotz, EWodz, R=Z@H LW EBDE(ERET
LIEREFEORNG L Uz,



BERLEBF SR RIRE
IPSJ SIG Technical Report

1 RET N R
Fig. 1 Vibration device.
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Fig. 2 Example screen of the software used for the experi-

ment 1.
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Fig. 3 Wearing types used for the experiment.
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Fig. 4 Frequently observed vibration patterns for the informa-

tion of distance.
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Fig. 5 Frequently observed vibration patterns for the informa-

tion of direction.
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Fig. 6 Frequently observed vibration patterns for the informa-

tion of achievement.
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Fig. 7 Frequently observed vibration patterns for the informa-

tion of amount change.
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Fig. 8 Example collected vibration patterns.
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Fig. 9 Example classified vibration patterns.

(e) BEEEZRIT ORI N2 -ty b (i, SW ) (f) ERRE L ERBT IR X —vDEy b (HRE, SW #)

() BOZ(LEERET HIRH AX—> Dty b (B, SW ) (h) BEOZAbE KRBT BRI/ X —> Dy b (Bifail, SW i)
10 HEHINRE X —> DXy M

Fig. 10 Example sets of integrated vibration patterns.
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Fig. 11 Example screen of the software used for the experi-

ment 2.
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Fig. 12 Vibration patterns designed for representing distance.
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Fig. 13 Vibration patterns designed for representing direction.
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Fig. 14 Vibration patterns designed for representing achieve-

ment.
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Fig. 15 Vibration patterns designed for representing amount

change.
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Fig. 16 Overview of the prototype device.
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