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Reserch Backgrounnd

What is Indoor Localization?

Why we need it?
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Received Signal Strength (RSS) Value & Log Distance Path Loss
(LDPL) Model

d
PL = PdeBm - PRde'irn — PLH T 1{}T lﬂglﬂ E i X-‘?

® Given PLO, d0 and y, the RSS measurement PL can be converted into the distance
d using the LDPL model.

® PLO is the path loss at the reference distance dO.
® Xg is a Gaussain random variable with zero mean.



Related Works -- A Widely Used Method

Triangular Positioning

® By LDPL model, if we recive at least three RSSIs,

we cah calculate the user's location.

® Because of the Gaussian noise, we cannot always

find the user's location accuratly.




Fingerprinting-based Location
Method

® Offline phase: Many site surveys are conducted
to build an RSSI database.

® Online phase: User samples an RSSI vector at
it's position and send it to the server, sever
returns the location to the user.
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Zee System

® Ease the offline phase by make every user

an RSSI data collector
® Use Augmented Particle Filter to estimate

the trajectory with high accuracy

Peer Assisted Location

® Users' devices broadcast special audio
signals, thus we can calculate the
distance between the users by TOA.

® Location accuracy is improved by
additonal distance infomation.

(Accelerometer

[ Compass

[ Gyroscope

Motion Estimator

Augmented
Particle Filter

[ Step Counter

Heading Offset
ange Estimato

J

* Location (x,y)
+ Stride Length

* Heading Offset

N WiFi, (x,y)

Database

*

....... Graph constructed using true

True peer O  Estimated peer

True target jﬁf Estimated target

Graph constructed with
estimated positions from WiFi
localization

Graph constructed of estimated
positions from peer assisted
localization

locations







Our System -- The Architecture
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Our System-- Algorithm

LDPL model with triangular positioning method

d
PL = Pryp,, — PRy, = PLo + 10y lﬂglua + X

1. RSS threshold for localization

2. Kalman filter
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Our System

Use Kalman Filter to modify the RSS value
to improve the accuracy.

Predicte_rssi = last_est + kg*(rssi-last_est)
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® Pressure Test

® Code refactoring, rearrangement of database
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Future Works

Pressure Test
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Future Works

Pressure Test
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