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Abstract: Traditional context-aware systems on mobile platform mainly focus on utilizing various localization
based technologies to detect and recognize significantly meaningful places. However, they cannot intuitively
describe the dynamic semantic context of the surroundings. In this paper, a novel context sensing approach is
proposed to distinguish typical context based on dynamic Bluetooth information. The study builts a context
classification model through observing the occurrence of ambient Bluetooth devices and dynamic statistical features
extraction and further applied the model into inferring semantic social context based on Bluetooth traces from
real-world personal lives. Evaluation results show, just based on dynamic Bluetooth information, the proposed
feature extraction methods and DT (Decision Tree) can achieve an average accuracy of 86.8% for recognizing six
representative short time-length contexts, which outperforms several traditional machine learning methods. In
addition, the accuracy of long time-length context inferring can also reach 92% without any additional information
but Bluetooth.

Key words: context-aware; bluetooth, dynamic; classification; context decision tree
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Fig.1 The BT trace of typical contexts. The horizontal axis shows time,
and the longitudinal axis shows different BT devices
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Fig.2 The density illustratigﬁleo?fg? devices collected by one user
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Table 2 The classification accuracy of several algorithms (%)

R 2 ANFBFIER > FVER 2 (%)

PAE Jal Bt JH ok BT k7] il -1
KNN LR 100 85.3 76.7 61.7 56.7 51.7 71.46
4R 93.3 89.7 66.7 66.1 63 47.7 72.2

AdaBoost EUER 94.9 96.4 25.3 24.5 24.5 25 48.4
TR 93.3 96 40 20 20 20 48.25

SVM Ak 100 79.5 58.9 81.8 76 61.1 76.2
TR 95 94.2 93.3 60 63.3 55 76.8

LR 98.3 97.4 73.8 63.6 66.1 44.6 74

RBFNN 4R 96.7 88.4 80 58.3 61.7 48.3 72.2
EUER 100 92.6 87.1 79.5 77.6 84.1 86.8

DT

A 90 100 95.7 86.8 83.3 63.3 86.5

ML 5 P HORT DA 1 S R SO S I R I B 4 P I R SR AA B 86.8%. LU AR R S AR AL K
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3.2.2 IS TRV PR 70 SFRE E O 5% )
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Fig.3 The classification accuracy of different timeslots
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Fig.4 The classification accuracy of different number of BT devices
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Table 3 The confusion matrix of precision
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AN [vi) 3 8 8 4% B DX TR 1) 23 SR AE A %
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143

RN Predicted context
EEEQ) NS L by I R A
AN IR 84.1 3.1 11.2 16.2 1.2 0
E J1 4k 0 87.1 4.0 0 0 0
R GL7) 7.6 9.8 77.6 0 0 0
5 BIT 8.3 0 0 79.5 6.2 0
3 il Bt 0 0 2.3% 0 92.6 0
IR E 0 0 4.9 43 0 100
Table 4 The confusion matrix of recall
T4 EERBEME
Predicted context
FEE) A O Wi T R A
A ] 63.3 5.7 12 17.7 1.3 0
e S Ak 0 95.7 43 0 0 0
= ok 5.7 11 833 0 0 0
E BT 6.3 0 2.5 86.8 44 0
3 il Bt 0 0 0 0 100 0
I 0 0 5.3 4.7 0 90

LRETAR 3 R 4, JF MR AH 1K) S B B A SCa BT 7 % AN B B (K0 R R K 28 1 20 SRR 1 K,
EILLT i
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KV, 22 R AR I R AT Bl 90 SR b 24 27, B HEFRIE B 100%;(HAEA il I B AT BE B 53 L 3 i 1
DU, PR — B0 0 S 8 2 U 0 2 W e . S Bt I PR AR I R PR B A R AR AL 2 e A
Sy U, IR A A R TE B 100%; (H T i A 175 558 4 1E #8582 I Bt 2 S BLP R AR A, DR e 4 0 28 L e .
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PR A E SR AL IR T 2 DL AR IR T DU o A 2 e X T 12 A B R AL R 2) AR GE el X A op R R
MR 2 B 0, ) 2 S S e A S R SR P e T R AR S5 A A AR X i A 1
(T35 % RN A JT), 08 G IR H BT 43 28R L, 2 A% B8 28 H I T B 8738 A AR SO 38— % o X (1] P 17 5 4k
KA AR AN S A AR S A S A, A AT, B ), B 4 AR HMEHE TR I R A LB T A R AR A
YT W AT R N U AR SCHEHEWTIN (T S 2 b — AN B A, B A 18 B8 0 AT AR AR AL

X b IR HE T 7 vk A SCBETE TR A R B 0 v DU SR B I A A DT LR B L I BT TR R P A, U AE Ay
Correct. AH 5, a1 AR L 175 358 S A2 AR A AE TR e 8 0 P 13 158 2 8 UBR YA A Falses G R AT 48 8 00 81 47 35 =
AR AL, BRI S Missed; 131 55 R A2 A8 44, R — AN 2 455 175 58 < 40 4685 0 i 22 A 178 B2 A4, U FR 432 24 Divided.
F 5 s b SERAT B (I BEAE T 45 R 0T LU L0 3 AN TR P AR SC IR ARV B A HE T R K 2 B B
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Table 5 The context inference results of different users

R 5 AT IS HERT 4R

Correct False Divided Missed
M1 176 15 54 11
2 141 11 46 19
i3 110 9 23 4
JEXrS 427 35 123 34
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RSB A SRR W I VA A3 BB R (K 8 A5 R A BN S i s s B, LA M kA
T AR 355 A SCEE T 6 R LR B T T T R B A I A R B 23 SRR, K AL Y B0 S B i) H R
T T 2 b AR SO 2 B AW (5 BAEAS S A B IE n vF B rh R I R LANER R

o S SRR AW A AE B T LASRAS R A A B AR L B R AR AT N B I FE AR BN, DA K R B R B 1
AT HR A AR X LG AF R A6 5 W 0 b S It PR 05 1) ) AR D UL R R A b A T T A AR 45 T 3 4 At A JRK
AR

o A TP AR IR AR DU 4IhL R e AU A R L b T R (¥ 7 56 v BN i FL AT LA [ I i BT A 1446

R 7 B, DR e T LA A ) R S /0 DX 3 BRI e A B0 A A e A R T B S G R S T B Tl
LS

o LT A AN I 5 0 BB AR T 2 S 52 B W DR 2R (K R 224 S PR 85 1 W O 1 A B R
/A g D) R A e 5 M o i 25 TR U, 6 T R 6 B Y I S R M AN B R E F T RS

T BATE IR AW I 5 % 2 2 Fo Al 5 R Bl R E MR A R RIS TR SE RN S
R R 5.
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