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ABSTRACT

An estimation problem in the environment which GPS signals do not reach, should be solved by employing an
indoor location estimation scheme. Location estimation schemes for indoor environments generally include the AOA,
TOA, RSS, Fingerprint, and TDOA. For a ship environment where there exist many spaces enclosed by iron plates, the
TDOA scheme is appropriate because location estimation is usually performed at a closed range. In this paper, we
address the problem of estimating the location of a terminal under the ship environment. The problem of location
estimation by using the TDOA is presented in detail, and then an algorithm for applying the estimation to the ship
environment is proposed. Finally, the proposed algorithm of location estimation in a ship by the TDOA scheme is
verified through simulations from three viewpoints.
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1. Measure the power of the signal reaching to the
AP, AP,, ---, AP, which locate at the center
to determine the floor of the terminal.

2. Find the (t,-, tj, tk) which is the shortest signal
reach time from the terminal, and then determine

the appropriate (APi7 APj,APk,) .

3. Calculate the distance between the terminal and
the three APs.
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Process
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Table. 2 measurement values and errors from 18 experiments of location estimation

Trial x,y) (@, 1) o — ly—yl
cell 1 Trial 1 0.53803461,0.22092706 0.5413333,0.22156655 -0.00329869 -0.00063949
Trial 2 0.3722392,0.28649327 0.37180092,0.28600101 0.00043828 0.00049226
T 1.65922199,0.6867605 1.65996896,0.6852416 -0.00074697 0.0015189
Trial 2 1.8013496,0.15992055 1.8374437,0.15981974 -0.0360941 0.00010081
3 Trial 1 2.43028662,0.15982753 2.43247086,0.1593647 -0.00218424 0.00046283
Trial 2 2.77334544,0.36990825 2.77441355,0.3708974 -0.00106811 -0.00098915
Trial 1 0.67512798,1.2351411 0.67785512,1.23892764 -0.00272714 -0.00378654
celld 0.24006589,1.41511536 0.25329038,1.4164569 -0.01322449 -0.00134154
cl's Trial 1 1.56052895,1.2186732 1.56436146,1.21966244 -0.00383251 -0.00098924
Trial 2 1.36458057,1.38676499 1.36712349,1.3896908 -0.00254292 -0.00292581
calg L Trall 2.70522903,1.30883936 2.69626632,1.31001549 0.00896271 -0.00117613
Trial 2 2.50800151,1.28623833 2.50314447,1.29630756 0.00485704 -0.01006923
ot LTl 0.21824866,2.36273777 0.22025849,2.36309947 -0.00200983 -0.0003617
Trial 2 0.46986321,2.22943144 0.4712179,2.23038013 -0.00135469 -0.00094869
s Trial 1 1.42600451,2.31803939 1.42956559,2.31978705 -0.00356108 -0.00174766
Trial 2 1.50667417,2.38776157 1.,50112345,2.38629732 0.00555072 0.00146425
T 2.5293361,2.32751037 2.53201886,2.32906224 -0.00268276 -0.00155187
Trial 2 2.73878161,2.41749806 2.73121564,2.40998752 0.00756597 0.00751054
____________________ o 71 S y=0.000832081mo] 11 EALL Var(y)
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| | | |
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Fig. 7 Problem of location estimation by the TDOA using T} Th2 22 & Tit7]7} Sl SOl A 7] 9] YA&
16 APs in a orthogonal array TDOA 7|H& WA =4 EAS thE3ich Example 1
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