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Research of indoor positioning and illuminating systems based on visible light

LIU Zhigang, ZHAO Li, ZHU Tong, ZHANG Feng, JIA Guangfeng
(School of Electronic Information Engineering, Xi’ an Technological University, Xi’ an 710021, China)

Abstract; In order to solve the problem of low precision of indoor location algorithm, a set of visible light indoor positioning
device which has illuminating function at the same time was designed. First of all, the layout of the indoor light source was
arranged according to international standard of illumination. Secondly, a visible light transceiver system of intensity modulation/
direct modulation (IM/DM) and an indoor positioning system platform with STM32 as core processor were designed. Finally, the
calibration of target coordinates and regions was realized by using the method of multi point calibration relative positioning. The

results show that, under the conditions suitable for illumination, measurement error is less than 10cm. The measurement error of

partial location area is 3cm or even Ocm. Error resolution is 0. 1ecm, and relative error is less than 10cm. The research provides

a scheme for current indoor positioning technology.
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Fig.1 Schematic diagram of positioning systems of visible light
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Fig.2 Layout model of indoor light source
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Fig.3 Layout of LED array on the ceiling
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Fig.5 Model of sensor
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Table 1  Quantitative and regional analysis of light intensity

position u, uy, u, 75} area

1 691 478 772 1300

2 1160 653 605 1062 B
3 1087 659 291 626

4 752 701 1145 1225

5 1215 1165 1185 1251

6 1221 1162 707 771

7 470 700 1305 770

8 831 1170 1324 786 D
9 944 1144 901 413

Table 2 Light intensity difference and sensitivity analysis

position y, U Wy, Uy oy, () w, (i) A(i) B(i) P; W,
294 609 213 528 451.5 370.5 423.5 312.5

48 98 507 457 73 482 45 424 10.6
368 461 428 335 414.5 381.5 386.5 323.5

444 473 51 80 458.5 65.5 430.5 7.5 10.763

20 36 50 66 28 58 0 0

455 450 59 64 452.5 61.5 424.5 3.5 10.613

605 300 230 535 452.5 382.5 424.5 324.5

154 45 339 538 99.5 438.5 71.5 380.5 9.513
243 531 200 488 387 344 359 286

O 0 NN AW =

Table 3 Comparison table of positioning error

position x/cm  y/cm x,/em ¥, /em Ax/em Ay/cm e/cm
1 -40 40 -42 31 2 9 9.21954446
2 0 40 4 42 4 2 4.47213595
3 40 40 38 32 2 8 8.24621125
4 -40 0 -43 1 3 1 3.16227766
5 0 0 2 5 2 5 5.38516481
6 40 0 42 1 2 1 2.23606798
7 -40 -40 -42 -32 2 8 8.24621125
8 0 -40 7 -38 7 2 7.28010989
9 40 -40 36 -28 4 12 12. 6491106
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