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Abstract Recently, texting while walking is frequently causing many accidents, and especially in the case of stair-

ways, not exercising self-control by users has a high risk of big accidents. To prevent texting while walking on

stairways, this paper proposes a mobile application that detects it based on context-awareness technologies. The

proposed system uses acceleration value acquired from accelerometer with four threshold values and window size

as parameters, and recognizes four kinds of contexts: standing, walking, upstairs, and downstairs. In addition, the

experiment that optimizes the parameters to maximize the recall and precision of each context has been carried out.
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Fig.1 Alerting a user for texting while walking on stairways.
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Fig.2 An overview of the proposed system.

2.2 FIAVTHEFRXLOBRHEFE

AEHTIE, K285 arT A MEEHEEOFEIZ W
THT 5. a7 3 X MEEHERECIE, $hE 7 [ o0 fE
U4V RYEFLT, a7 OR#HEITo> TV,
U4 v RN EE AN 2P THY, s Koy g
X (LAF, WS) 13308 Th5b. 77, 47V 7RI
Thb 60ms HELUNTIEH 2B ARETH S, X 312, MEHE
LY RyEFH LS T2 hORBEFELTT

KarTXFA MUIBESFESNLTEY, Zhzv oK
TIZEENDIMEEEO R RAE - F/ME L R L, a7 %2
MR AIT ). ETHIEOSS, BMEIXEKMED 0.5 LLFA
B/MES —05 L kDL ETHD. U4 RUNORKME L &
IMEIZENZEN 04 £ 0.0 THY, BMEZEZ WD, Fhik
LEAEAND. HTIE, BAEOBIEA 0.5 B EA 2.0 T
ANl L, EOICH/IMEDRRMED —2.0 LLED —0.5 LT %
W& Ths. U RYNOEKMIL0.6 T, KMk
0.8 THDHDOT, HMTERFIND. 70 OBIEIE, HKMENR
20 A L& LETHD. Vg RUNDRKHEL 2.2 T,
H/MEIX 0.0 TH D2, FEBH Y ORI TE/IMEITERIR T
DT, RKRMEN 2.0 ZBZ TS ZWIUTMEESH V &S
nan. —%4, BYoOBIL, B/MER —2.0 LT &ML X
Thd. V4 RTYNORKEX 1.6 T, m/MEX -3.1 Th
BN, PEEERE D OFFRRICITR BTG TH Do, HME

—2.0 Z FREl> TWIVULHEREEREY L8k 5.

UL, EROBEIIEBEDH D70, M3 DX 57 1By

DPETTIZ2 6, RIBORE e L CRHlSND. F
D LR TITINEEEOIRIER R E Wz, Fl 2RO =~

THXARNBHY TH-72ELTH, Vg RYNOERKMED 2.0
X e EAI R/ MED —2.0 2 TEY, FORKMHER 2.0 %
#E R DR, RN - R/ AMEAFRIRFIC -V B D ORME A7
TRUMBFEET D, T TREEBALEAL, H9 LREVITEAE

WATERLARNEDICTHI LT, HY LB OB AERA
WD KT OENTWNS. DFED, HDICH D R LY
&, TOBHLHAY LR WMSNFT DL ITR-oTND. ZhiZ
FRFIS, RO O EFIEZ 5 E, £ O%OBHRS MiE Wk
FAHZEEBEHRLTWS., £, BETRICA VPO IS
MisR L2567 EIch, TOB LA BRI 5 0tk
<75, K4 IREBEBKZ T,

0¥, RVATLATIEEZE L THA MOREZ 4 DITHE LT
W5, BT &R A XK D RO B %2 max-in, [A T <
e/ MERIO BB A min-in & L, ST & H YD OBfE% max-out,
BT LD OBfE% min-out &9 5. max-in & min-in I$H(T
LRI ORI EE 5250, H0 LF 0 ORI MBI
Thd. —JN, max-out |I57 Y0 LTI EL 52 57, ik
CREVICIFREEE 27, min-out 1ZBEY ERTICRE R B 2
D0, FLEFADITITREE 2R,

@\ %@

4 FHarTXROREBEERN

Fig.4 A state transition diagram of four kinds of contexts.
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Fig.3 The proposed method to recognize each context with four threshold values and window size.
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Table 1 Recall ratios in the default setting.

AT | (any) () (FEE) | (FEEX)
s Hik AT Y 53]
(any) #rik 71.28% | 26.02% | 1.73% | 0.47%
CEH) 47 0.01% | 12.52% | 67.93% | 19.54%
(FEE%) 59 0.00% | 0.00% | 98.28% | 1.72%
(PEE) &Y 0.00% | 1.00% | 59.22% | 39.78%

# 2 WIRECHT HEAR

Table 2 Precision ratios in the default setting.
FEBE | (any) (OF-H) (BEEE) | (BEER)
VAT A ek HAT 50 53
(any) #rlk 99.92% | 0.08% | 0.00% | 0.00%
CFH) 17 33.82% | 64.15% | 0.00% | 2.03%
(M) 50 0.18% | 32.05% | 37.78% | 29.99%
(PEB) B&ED 7.90% | 52.40% | 4.31% | 35.38%

HHER (Recall) &A% (Precision) X2 ENLLFD
THEIND.
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Table 3 Recall ratios after optimizing parameters.
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Table 4 Precision ratios after optimizing parameters.

FEB | (any) (1) (BEBE) | (BEEY)
VAT A il AT 0 3]
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