A Novel Clustering Method with Time Interval for Context Inference based on the
Multi-sensor Data Fusion
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ABSTRACT

Time variation is the essential component of the context awareness. It is a beneficial way not only including time lapse but
also clustering time interval for the context inference using the information from sensor mote. In this study, we proposed a novel
way of clustering based multi-sensor data fusion for the context inference. In the time interval, we fused the sensed signal of each
time slot, and fused again with the results of th first fusion. We could reach the enhanced context inference with assessing the
segmented signal according to the time interval at the Dempster-Shafer evidence theory based multi-sensor data fusion.
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Tabal 1. Basic probability assignment at 10~20sec

Q

10= 2 20x=%
m(Az) 0.07 h1 m(B1) 0.11
m(A2) 0.12 h2 m(B2) 0.19
m(As3) 0.17 hs m(Bs3) 0.00

400

m(Aa4) 0.19 hiUh2 m(Ba) 0.30
m(As) 0.01 hiUhs m(Bs) 0.00
m(As) 0.15 h2Uhs m(Bs) 0.09
mA) 028 MUV g 0.30
ZAziefolA o) AR SGENA TG AR o))
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5

F 2. 0E~30x0AMe T|2&tEH] et

Table 2. Basic probability assignment at 20~30sec

Q

20% 2 Nz

mA)  0.1130 i mB)  0.135997
mA2  0.1889 he mB)  0.116828
m(As  0.0000 ha mBs) 0088628
mAd 03019  hiUh:  m(B) 0252825
mAs 00000  hiUhs  m(Bs) 0005855
mA) 00944  h:Uhs  m(B)  0.102728
ma) 03019 MUY m@) 0207139

2 A 12102 ~20%), 27H20%2~30%) B
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Table 3. Basic probability assignment after fusion

(To) (T (T2) (T3 (T (T (Te (T7) (T's) (T'9)

Q 028 030 030 027 027 029 031 029 031 0.1
hiUh2 019 030 025 0.16 013 023 030 021 029 025
hitUhs 001 000 001 000 001 001 000 002 000 001
hUhs 015 009 010 0.18 0.17 0.12 007 0.12 008 0.8
hi 007 011 014 002 007 011 016 013 017 023
h 012 019 012 0.14 006 013 0.14 008 0.12 023
hs 017 000 009 023 029 0.11 001 0.16 003 0.10
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Table 4. Result of clustering

m(T'o) m(T'1)

Q 0.282 0.0341

hi1U h2 0.195 0.0988

hiUhs 0.006 0.0019

h2U hs 0.148 0.1084

h1 0.074 0.0600

h2 0.121 0.3308

h3 0.174 0.3661
7 JAYAE AFEE AXteld % 5eF 2 7t
#Ead AFEE Rakowsky, U9 WS met
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Table 5. Belief of focal

o OAEIT A
element after clustering

Focal element bel(T'0) bel(T'1)
Q 1 1

hiUh2 0.3895 0.4896

hi1Uhs 0.2550 0.4279

h2Uhs 0.4427 0.8053

hi 0.0741 0.0600

h2 0.1207 0.3308

hs 0.1745 0.3661
SN BlolE g JI AREFEN 7 B9
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Table 6. Uncertainty of focal element after clustering
bel pl pl-bel
Q 1 1.0000 0.0000
{h1Uh2} 0.7380 0.7451 0.0071
{h1Uhs} 0.3323 0.4149 0.0826
{h2Uhs} 0.7993 0.8827 0.0834
{h1} 0.1173 0.2007 0.0834
{h2} 0.5445 0.6677 0.1232
{h3} 0.2143 0.2620 0.0477
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