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¥ Oriented “human "services

¥ Indoor High similar pedestrian

¥ The Complexity of indoor environment
¥ High demand of real-time
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MOTION-ASSISTED A. Rai, K. K. Particle Filter | Simple step detection can be based on peak

Chintalapudi(2012)

detection or zero crossing of acceleration
readings.

W. Sun(2014)

Graph-fusion

Simplify the indoor map model ,get high
accuracy for narrow corridors.

Temporal patterns Y. Kim, H. Shin,(2012) Walking Use the Rssi peak in a temporal sequence
direction get 2M accuracy in corridor.
H. Wang et al.(2012) Fingerprint Through Wifi landmark
Fusion sensors Z.Yang, X. Feng,(2014) | Kalman filter | some advanced and efficient models
between wireless signals and motion
to locate the target
Map information Z. Xiao, H. Wen, A. Map Craft Use the Step counts and heading direction,
Markham(2014) but rely on large training data
HMM Jingbin Liu(2014) Bayesian Use the HMM and Viterbi to increase the

accuracy in cooridors which is about 2M
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. 0=1{0,,0,,05..., 0} [Wa11& - &alj@: & & @ai
A =ali)j —P[q¢t+1 =SJj |qét =SJi [ 1Ki,j<N -

n={m}mn,=P[q,=S]. g=1

V={vl, v2,v3,...,vM}

6. B={b;(kJatt|g,=S],1<j<N,1<ks<M.

¥ Sis the set of possible state, is the set of possible states,where a state in grid.

¥ Ais the state transition probability distribution between states i and j,

Ko Ww N

¥ O is a sequence of observations, OfsTsTsTs s =5 ==
¥ rtis the initial state probability distribution, 82 e R R Bl B i B
¥ Vs the set of possible observation symbols, T e e B s

Os o =) O ® Py Py ® ® ™

¥ B is the observation symbol probability distribution in state j 0
""" Ty ppprinn zi— 3T
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Viterbi Algorithm determining the most likely path.
1.Initialization

N1 (D=mli blj (041 ) , 1KIKLN

pdl (D=0
2. Recursion |

St ())=max—1 /<N [t (Dali jIblj (0it) 1t T 1K I&N

| Slt () =minlK KN [Slt (Dali jIblj (04t) 1KLL T 1KIKN |
| @lt ()=argmin+1<K /&N [§dt—1 (Dali j] 2KIKLT 1KIKN |
| I
| |
| |
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KNN accuracy error

3 8 8

F(x)

Our approach accuracy error

Error Statistics

F(x)

1J,58;, =§=31n "'226*)215G 185G &S5
C&78,%
KNN 2.95 3.1
HMM-grid-knn 2.15 1.1
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¥This paper proposes a Hidden Markov Model for indoor position with
grid filitering that can use in the open area. The experiment proved
the improvement of accuracy and stability on indoor location.

¥The first point go wrong would not affect seriously. It would move
toward the right direction.

Future work
¥Need more tracks and big data to train the HMM.
¥ Use the combination of ibeacon and pdr algorithm.
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