T B AL A TE

IPSJ SIG Technical Report

EEERORMBECHRE L VRXEREBREIET S
—

FRgegE™ NI T

Aw— T4 Ve EOEERARIC, WU VX T = — R ERTRT DO, TOMBPRBERET L LN EE
Thd. INET, HHFHRKIHERINEY Yy A 22 FOT =208 v F R V= ~DANEWRR EE2HNT,
IR O LB EHET 2WANTOR TN LD, BRIZVDIHERRYMICE > TV DHERLE, RO
FARBEOEOCAZEE STV, —F, EREROMEE 20T, 2—FOIT8 &Rk T 2L A
AT TV . AU TR ORI A BREIKAE L 2V MER OBFFABHEE 2 BT 5720, Vr A nkoy
BLOMEE Y OT =4, v F A7 J—r~OAERE OB RS E TR oM 2T A
FCIE, MM &L 2 I RRESHEE IR L, BN EBENTER L2 ERERICOVW TR,

An Study on Grasp Recognition of a Smartphone Independent of
Users’ Situations

CHANHO PARK" TAKEFUMI OGAWA

In order to provide the appropriate interface, it is important to recognize the grasp posture on using smartphones. There are many
studies on estimation of grasp posture using the input information like touchscreen and gyroscope data equipped with the device.
However, these studies do not consider the users’ situations. On the other hand, there are many studies on recognition of users’
contexts by using an accelerometer. To realize grasp recognition independent of users’ situation, we consider using the sensor
data built in gyroscope and accelerometer, and touchscreen information. In order to evaluate our system by machine learning, we
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also describe the result of the experiments that users are using the devices in the room and the train.
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Figure 1 = Many patterns How users are grasping the devices
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Figure3 System Configuration
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Figure4 Grasp recognition set
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Table2 grasp recognition accuracy according to feature vectors
and ranking
Fr~2 bt A | B cC | D
TR B (%) 91.8 1958|922 | 954
HBRO@mWVIERL | 4 1 3 2

# 3 ER 1 OWFFRIHIBIR R
(a) B~ 2 bLA; (b) K~ 2 L B;
(c) ¥~ b C; () ¥E~2 D
Table3 The result of Experimentl; grasp recognition
with 5 hand postures.
(a) Feature vector A; (b) Feature vector B;

(c) Feature vector C; (d) Feature vector D

(a)
B2 hL A IR (%)

Eintng ] L-Th | R-Th | B-Th | R-In | L-In
L-Th 89.5 1 9 0 0.5
R-Th 1 955 | 3.5 0 0
B-Th 1.5 0 875 | 6 5
R-In 0 1 25 1935 | 3
L-In 0 0 0 7 93

(b)
B2 +V B FIREE (%)

Eintng ] L-Th | R-Th | B-Th | R-In | L-In
L-Th 915 | 0.5 8
R-Th 0.5 96 3.5 0 0
B-Th 1 0 98 1 0
R-In 0 05 | 05 |955 ]| 35
L-In 0 0 05 | 1.5 | 98

(c)
Fi#~27 rLC FIREE (%)

Eintng ] L-Th | R-Th | B-Th | R-In | L-In
L-Th 88 1.5 10 0 0.5
R-Th 0 96.5 | 3.5 0 0
B-Th 1.5 0 92 4 2.5
R-In 0 1 25 1935 | 3
L-In 0 0 05 | 35 | 9

(d)
Fi#~2 hL D R (%)

Eintng ] L-Th | R-Th | B-Th | R-In | L-In
L-Th 91 0 9 0 0
R-Th 0 97 3 0
B-Th 1 0 98.5 | 0.5
R-In 0 0 1 95 4
L-In 0 0 0.5 4 |955
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Figure6 Using the devices in the train
(a) Sit on the chair; (b) Lean on the wall;
(c) Hold a strap; (d) Stand
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Table4 The data using in the train

tRHE AT Hm | T2 23
FE D o 1000 f&
K7 ORRIC N L Fof
| 1000 &
T D (K ~
: FHER)
OD%%%O’ +H 1000 &
NLD

=5 FEER2 OFFEANY VI K D IERFREGEER 5
(a) FBRFEEL; (b) NERL
Table5 The result of Experiment2; (a) grasp recognition

accuracy according to feature vectors; (b) ranking

(a)
RS FE (%) e~ hLv
il Kt A B C D
- JEE 7% 91.8 | 958 | 93.2 | 95.4
SO 89.3 | 75.9 | 90.4 | 79.2
JEE 7% 80.4 | 87.2 | 86.4 | 88.7
o L R7IZHFV 05D | 81.4 | 87.3 | 82.4 | 86.7
DD EAEFFD, Lo | 82.0 | 82.8 | 849 | 83.8
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