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Abstract—An ultra-wideband ToA and TDoA hybrid localization system named Abell is developed. Generally, A Tag in Abell system can make the precision of 0.1m outside door and 1.0m in a typical office space due to the line of sight. The capacity is limited and the power consumption is high under the ToA system. And the capacity is almost unlimited and the power consumption is low under the TDoA system. So Abell system works well under different circumstance.
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I. Introduction

We developed an ultra-wideband time of arrival (ToA) and time difference of arrival (TDoA) hybrid localization system named Abell system based on dw1000[1]. The network structure of Abell system is simply shown in Fig. 1.  
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Fig. 1. Network structure of the Abell system

The system consists of at least three anchors, some tags, switchers, a location engine and computers for monitoring the movement of the tags. All the anchors are connected to a power over Ethernet (PoE) switcher via Ethernet cables, which supplies power to the anchors and provide the wire backhaul. All the time information generating in the localization process is transfer to the location engine. The location engine computes the coordination of the tags and the result is shown on the monitor computer. 
II. the working modes of the Abell system
The Abell system have three localization modes include the ToA mode, the efficient ToA mode and the TDoA mode. The ToA mode is shown in Fig. 2. A double side two way ranging with three messages between one tag and on anchor is carry out in this mode. One tag should range to at least three anchors. All the time stamp of the transmitter and the receiver is recorded and send to the location engine, which computes the coordination of the tag via algorithms such as the Trilateral Positioning.
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Fig. 2. The ToA mode of the Abell System
The efficient ToA mode is shown in Fig. 3. Compared to the ToA mode, when a tag ranges to four anchors, the efficient ToA mode only needs 6 messages and the ToA mode needs 12 messages. So the efficient ToA mode have large capacity than the ToA mode.

[image: image3.emf]Tag A1 A2 A3 A4

t00

t01

t11

t21

t31

t41

t02

t03

t04

t05

t13

t23

t34

t45

t12

t22

t32

t42


Fig. 3. The efficient ToA mode of the Abell system

The TDoA mode is shown in Fig. 4. It is quite different from the ToA mod and the efficient ToA mode. In this mode, anchor 1 (A1) transmits a message for the synchronization for the whole network. All the anchors have the same time base after synchronization.  Then tags will blink during two synchronization period. And all the timestamps are collected in the location engine, which computes the coordination of the tag.  
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Fig. 4. The TDoA mode of the Abell System
The advantages of The TDoA mode is high capacity and low consumption. And the advantages of the ToA mode is high precision of the coordination. So we can use different modes in different circumstance. 
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