Reconstruct radio map for indoor localizatios

Partl: introduction
Part2: radio propagation model

: model based app




PART1: INTRODUCTION

® The main theory is based on the previous persons

® Indoor localization has been under intensi

® The Wi-Fi fingerprints based app




MAIN PROBLEM

® How to get the RSS fingerprints efficientl




PART2: RADIO PROPAGATION MODEL

® Main theory : Huygens’ principle




® Single-step radio propagation model




® Some assumption

® 1. x:the power level of the signal at the center of the sqg
2. y:the aggregate power level after the walls’ eff

3. a the transmissivity of the wall ranging



® Three kinds of cell:
a

— wall
‘'l door

® First kind: y = %X + %X(] -0

ond kind: y =



® As shown before, we can get the single-step matrix H.

H; j:the radio signal changes after it arrives to cell; fro

® Properties of H matrix:
1) H;; = Hj;

2) for each roll in matrix H, there ¢




PART3: MODEL BASED APPROACH FOR FINGERPRINT

® T :the multi-hop radio propagation matrix




e Tx = Hx + H%x + H3x +...

e T=H+H?+H? +...
e T=(E—-H)'H

® Get the H matrix through collected fingerg

locations.

Only H;_4 j,Hi1+1,j,Hi_pn j H;




1+Tini-n  Ti—1i-n Tiv1,i-n Tiyn,i-
Ti—ni-1 1+Ti—1i-1 Tiv1,i-1 Tiyn,i-
Ti—ni+1 Ti—1iv1 1+ Tigqi41
Ti_ni+n Ti_1,i+n

Tit1i+n

® As shown above: if x stand for the first subscrig

one. all we need is elements in matrix T

following: y = X,y =X+ n,y =X




Part4d:simulation in MATLAB

Step 1: generate the H matrix

function [ H_matrix ] = genH(n, sigm

Step 2: generate

T= (E-




Step 4: generate the Hlmatrix

Step b: compare Hlmatrix wit

errh=(H1-HO)./(HO+0.0001);
error_H=sum(sum(errh)/(n*n*

4\ MATLAB R2016a - O X

«pEHE » C: » Users » jamgeek

HEDLEE (O] |
=2 MATLAB?BSEEXa N R, X|| &~ &
) genH.m ves ~| e 14400x74400...
sos —H errh 74400x74400 ..
Herror H 2.3653e-18
ves —HHo 14400x 74400 ...
ves HH HA 1440014400 ...
ves HH i 14400
Hn 120
yes HHT 14400x 74400 ...
yes FH 11 [24.1572,22.98...
ves HH 12 [21.2150;21.21...
ces T3 [0.4500;0.4500]
FH x 14400514400 ...

yes
yes
yes

yes

yes

new.m (B{4)

yes

error_H =

2.3653e-18




® Further work:

® The simulation of the situation that there is an obstacled
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