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The Study of relative coordinates estimation system
for home positioning based on wireless

communication.

Cho, Hyun Jong

Department of Electrical & Electronics Engineering

Graduate School of Korea Maritime University

Abstract

Localization Systems based on wireless communications are required to
complete the deployment of reference nodes and it is essential to deploy
three or more reference nodes before providing localization service. Also,
It is difficult to provide accurate direction to users because of
accumulated error of inertial sensor with time and influence of external
magnetic field. This paper presents the localization system for estimating
relative coordinates without pre-deployment of the reference nodes based
on UWB(Ultra Wide Band) ranging communication. The proposed
localization system which consists of a mobile node composed of three
nodes estimates relative coordinates of the reference node and azimuth.
Also, In the process of estimating relative coordinates of the reference
node, errors are minimized through a RE (Rounding Estimation)
technique and Kalman filter. Experimental results show the feasibility and
validity of proposed system.

KEY WORDS: Indoor localization AW $X214, Azimuth %$Z}, Relative
coordinates A TH= %
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Fig. 2.7 The example of natural landmark which estimate

the location without a change of environment
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Table 4.1 UWB Hardware spec.

P410 Specs Value
Dimensions (with mounting feet): 3”x 3.155” x 0.75” (76 x 80 x 19 mm)
Dimensions (without feet): 37x 3.155” x 0.63” (76 x 80 x 16 mm)
Weight 58 grams
Storage Temperature: -400C to 850C
Operating Temperature range 00C to 700C
Max allowable board temperature: 700C (as reported by on board temp sensor)
Humidity: Up to 95%, non-condensing
Input Power Range: 5.75V to 30V DC
Input Power Ripple: 100 mV pk-pk

3 4.2 P410 RCM®] F2354
Table 4.2 Key Feature of the P410 RCM

Key Features of the P410 RCM

Excellent performance in high multipath and high clutter environments

Coherent signal processing extends operating range

Direct sequential pulse sampling allows measurement of received waveform (resultant
waveform is available to the user for ranging optimization)

Two-Way Time-of-Flight (TW-TOF) ranging technique provides highly precise range
measurements with industry-leading update rate

Coarse Range Estimation (CRE) technique estimates the range from a transmitting unit
by using the received leading edge signal strength and periodically recalibrating the
estimate based on infrequent TW-TOF range measurements

UWB chipset enables low cost, small size, and low power operation

UWB waveform and pseudo random encoding ensures noise-like transmissions with a
very small RF footprint

RF transmissions from 3.1 GHz to 5.3 GHz, with center at 4.3 GHz

Two user-configurable antenna ports for single or dual antenna operation

RF emissions compliant with FCC limits

Each unit is a full transceiver

USB or Serial interface

Several sleep modes allow user to reduce power consumption

Interoperates with P400s
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