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Objective:

To develop a Visualization tool to view the power pattern on a
plane due to 13 Access Points:

» path loss values- real world dataset
» Shadowing-artificial



Overview

Real world data — CRAWDAD website - incorporated into simulator
Dataset-RSSI from 14 APs recorded at 581 points.

Path loss values extracted from dataset-Linear interpolation
Shadowing- still artificial
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Command INPUT :



Dataset (floor plan)

Access point

15m

36 m

Fig: Floor plan



Dataset (format)

degree | MAC_AP_1= | MAC_AP_2-= MAC_AP_N=
SS, freq, SS, freq,

mode mode

t Timestamp
id MAC-scanning device
pos Coordinate-(x,y,z)
degree Orientation-degrees
MAC_AP_No. MAC -responding AP
SS Signal strength in dBm
freq Channel frequency

mode Access point =3, adhoc=1



#
:
f=
f=
f=
f=
f=
f=
f=
f=
f=

11
11
11
11
11
11
11
11
11

60811736840
60811737110
60811737394
60811737662
60811737938
60811738206
60011738474
60811738750
60811739034

trace

e

00s=000.00.0
00s=000.00.0
00s=000.00.0
00s=000.00.0
00s=00,0.00.0
00s=000.00.0
00s=000.00.0
00s=000.00.0
00s=000.00.0

Raw data:

started

based

1d=00:02:20:21:0F:33
1d=00:02:20:21:0F:33
1d=00:02:20:21:0F:33
1d=00:02:20:21:0F:33
1d=00:02:20:21:0F:33
1d=00:02.20:21:0F:33
1d=00:02:20:21:0F:33
16=00:02:20:21:0F:33
1d=00:02.20:21:0F:33

2006-10-14
acfive

00:14:BF:B1:97:81=-43 2.467E9 3 102
00:14:BFB1:97:81=-47 24679 3 100
00:14:BF-B1:97:81=-43 2.467E9 3 -95
00:14:BFB1:7C:24=-49 2 412E9 3 -94
00:14:BFB1:97:81=-44 2 467E9 3 -9
00:14:BF:B1:97:81=-44 2.467E9 3 100
00:14:BFB1:7C:54=-49 2 412E9 3 -95
00:14:BFB1:7C:54=-48 2 4129 3 97
00:14:BF-B1:97:81=-45 2 467E9 3 -9

094216

scan

00:14:8FB1:7C:54=-50 2412E9,3 -4
00:14:8FB1:7C:54=-50 2412E9,3 -9
00:14BFB17C:54=-52 241269397
00:14:8FB1:97.80=-58 2417E9,3 -9
00:14BFB1:7C:54=-50 2412E9,3 97
00:148FB1:7C:54=-49 241293 -95
00:14:BFB1:97.:61=-46,2.467E9.3 -92
00:14:BF:B1.97:81=-46,2467E9, 394
00:14:BFB1:7C:54=-48 2412E9,3 97



Data Extraction:

Array with AP ids

For each position:

MAC _id no

Put SS value under Repeat for all APs
AP,

Convert from dBm to linear scale

Average over 110 scans
per position




Data extracted using Matlab
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1 { postions

2 {pos=000000" 18093606
3 {pos=000300" 4616506
4 {pos=001000"  2366le06
5 {pos=001300° 2330316
b {pos=002000°  12130e 6
T {pos=002300" 2 746kel6
§ {pos=003000"  213%e06
9 {pos=003300"  2614%6

10{pos=004000"  23897e6

1 {pos=004300  46147e-06

12 pos=005000  28463e-06

13 {pos=006000°  34627e-06

W pos=000300  4E1%e06




Linear Interpolation

Solve the system of equations:
z,=ax, + by, +¢;
Z, = ax, + by, + ¢;
Zy = aXs + by; + ¢;
Z, Z, z3 1 power measurements
(X1, Y1 ),(%5, ¥, ),(X3, Y3 ) : position of measurements.
Find a,b and c.



* z,=ax,tby,+c;
* (X4,Y,): point —value needed.
* Z,-value after interpolation

Done for all (184 X 98) points.



TO PICk (X1 ) yl )I(XZI y2 )1(X3 ) y3 ) .

1. Find distance to all 581 points from (x,, v, ).
2. Sort distances—ascending order

3. Pick 3 points (least distance) such that:
— Should not be collinear
— Power value-available at that point.



Simulator

13 Access Points at fixed locations.
AP, - power P..

Power value -effect of all APs calculated - colour displayed
corresponding to the power level.

power radiated by each AP- path-loss + time varying

shadowing.



Power pattern for individual transmitters

() e

Shadowing




Power at each point:
* P(x,y) at (x,y):

tr_num

do !
P(x,y) = ; Pe’* (d((xjy),(xi,yi)))

tax_nurn No. of transmitters
d((x,vy), (i, y;:)) Euclidean distance
1) path loss exponent

X Gaussian distributed space time correlated random field



15} = log(10) /10
E[X(z,y,t)X(x + 0z, y + 0y, t + 7)]

dcorr Decorrelation distance

Leorr Decorrelation time




Demo



Structure of simulator

Read shadowing files

Global

Mouse clicks class of
and user data

inputs

Calculate Interference
(in slices)

Interference
Display




Mouse clicks and
user inputs

Interference
Display

Modifications

*No movement of APs -fixed locations
*t_corr,sigma,dbml,dbmu -changeable

Scaling-according to floor plan-window size
*Scaling-no change with d_corr



Modifications-contd

Arrays —
*X & Y coordinates of APs
*Path loss values —each AP, , AP, etc

Calculate Interference

Switch case:
Read from AP, if k=1
Read from AP, if k=2 etc




Further Improvements

Extracting shadowing information from the dataset.
Using other interpolation techniques.

Change shadowing by changing the decorrelation distance
d corr.

Improving the GUI
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