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A Study on the Relative Positioning Technology
based on Range Difference and Root Selection
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For location based service and context awareness services, accurate indoor positioning technology is

essential. The TDOA method that uses the range difference between signal source and receivers for estimating
the location of the signal source, has estimation error due to measurement error. In this paper, a new algorithm
is proposed to select the real root among calculated roots using the range difference information, and the

estimated position of the signal source shows good accuracy compared to the existing method.
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Table 1. Real position of sound source and
calculated position using measured

range differences

A 914 DI3 & D23 DI3 & DI2 Di12 & D23
x| yl|x2|y2|x3|y3|x4|yd|x5|yd|x6|y6
1| (4100 | 4 110(32|129| 3| N| 4| 11| 4 |10| 10| 18
DA @20 | 42| 12|67 2] 6| 4|20|4a]2a]9|3
(830) | 5 18| 8(32|-3| 5| 832 5]|24] 8|32
2 [ (840) | 5 (26| 7[36|-3| 8| 9|44| 5[33| 7|40
491630 | 5| N[15|30| 5| N|5(30| 2|11]15]30
(1640) | 4| 4|16[43| 4| N|16|43| 2| 15|16| 43
5 |(-410)[ -4 | 11| 3 | N|-19|77 | -4 11|-9|17| 4|11
do|(-420)| -4 20| 2| 5|-11|57|-4]20]|-8]28|-4|20
(-830)| -8 129 3| 3|-8|29|-5|17|-8|29|-5|22
4 |(-840)| -8 (39| 3| 7|-8]39|-5|21|-8]|39|-4|28
49 ((-1630)[-17[33 | 5 | N|-14| 27| -5| N [-15[30 | -2| 11
(-1640)[-15|38 | 4 | N [-15[38 | 4| 3 [-15[38| 2| 14
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Table 2. Real position of sound source and the
estimated mean value of the calculated
positions for several algorithms

A 914 4 A0 |F4 9 @] F4 914 3)
1 (4,10) (39, 10.3) (39, 10.3) (4, 10.3)
% (4,20) (40, 21) (40, 21) (4.0, 21)
(8,30) (8, 32) (8, 32) (63, 276)
2 (8,40 (77, 40) (77, 40) (66, 358)
% (16,30) (11.7, 30) (15, 30) (117, 30)
(16,40) (157, 43) (157, 43) (157, 43)
3 (-4,10) (-4, 11) (-4, 11) (-5.25, 125)
ok (-4,20) (-4, 20) (-4, 20) (-5, 22)
(-830) (-8, 29) (-8, 29) (-68, 25.2)
4 (-8,40) (-8, 39) (-8, 39) (=66, 332)
e | (<1630 | (153,30 | (-153,30) | (-153, 30)
(-16,40) (-15,38) (-15,38) (-15,38)
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