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A periodic time-varying Markov model for indoor location prediction
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Abstract: A location-based time-varying Markov model was designed to predict the next location (or room) of the

inhabitants of a smart home environment. The model used periodic characteristics of inhabitant behavior in a three-

dimensional simulation environment, or “virtual smart home”. This was established in order to simulate and com-

pare different predictive models. The simulation results showed the proposed method decreased time complexity, in-

creased predictive accuracy and improved convergences rates compared to other models. This method can be used to

implement real-time and highly accurate predictions of location in a smart home environment.
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Loop

wait for next symbol v

if(( w.v ) in dictionary)

else
{
add ( w.v ) to dictionary
w =null
increment frequency for every possible

prefix of phrase

B4
forever
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initial Max_LZ_len = 0

loop

wait for next symbol v
if(( w. v ) in dictionary)

else

{

add ( w.v ) to dictionary
update Max_IZ_Len if necessary

w = null

%

add » to window
if(window. Length > Max_LZ_Len)
{

delete window[ 0]

%

update frequencies of all possible contexis
within window that includes v

forever
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FREEMIE virtual smart home, WE 1 ~2 fi7R.

K1 Virtual smart home {4} &
Fig.1 Virtual smart home vertical view

& 2 Virtual smart home PJEB4EE

Fig.2 Virtual smart home inside view
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< Locations >
< Location Start =" timel" ,End =" time2" >
Locationl
< /Location >
< Location Start =" time3" ,End =" time4" >
Location2

< /Location >

< Location Start =“time N ” ,End = “timeN +1” >

Location N

< /Location >
< /Locations >
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Fig.3 Motion senor map
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Fig.4 Decision tree of LZ78 based model
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Fig.5 Decision tree of ALZ based model
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Fig.6 State transition graph of PTVMM

3.4 {iEXE

1)3 TR i I (] S % %o L.

DI RSERIFEARMA T 10 R (141 E4F) |
20 K(269 ~ZF4) \30 K (410 NE44) (50 K (677
ANEAE) 100 K (1 34644 ) BB BLZGEE A T
AYIZR3 FAEEEY. B 7 BIR TIX 3 PR 5 ) B 7
TR BN H.

. prvmm
£

K40 L oz7m
ﬁk 30+ —+ActivelLeZi

20+

Yilhbialit

107

0521 ¢ 10 12 14 16
%ﬁéﬂlg

B7 3 FER R RS AT
Fig.7 Time complexity analysis of the three models
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Fig.8 Comparison of prediction accuracy (PTVMM § =1,
a=02)
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Fig.9 Comparison of prediction accuracy (PTVMM § = 2,

a=02)
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Fig. 10 Comparison of long-term forecast trend ( PTVMM
§=1,4=0.2)
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