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Performance Analysis of Scanning Scheme Using ToF for the
Localization of Optics-Based Sensor Node
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Abstract: In this paper, the performance analysis of optics-based sensor node localization using ToF (Time of Flight) scheme is
conducted. Generally, the position of the sensor node is calculated on the base station. And the base station scans neighboring
sensor nodes with a laser. The laser which is reflected from one sensor node, however, can be reached to the base station at
different angles according to the scanning resolution. This means that the error of the reached angle can increase and one node
may be recognized as different nodes. Also the power of laser can decrease because the laser signal spread. Thus the sensor
node which is located at a long distance from the base station cannot be detected. In order to overcome these problems which
can be occurred in localization using ToF, the beam spot, the scanning resolution, the size of reflector and the power of laser
at the sensor node were analyzed. It can be expected that the consequence of analysis can be provided in acquisition of
accurate position of sensor node and construction of optics-based sensor node localization system.
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Fig. 1. Conceptual design of ToF scanning technique.
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Fig. 2. Conceptual design of MEMS CCR.
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Fig. 3. Case number of detection angle range.
b=2dtan6, ®)
o
1=2d tan? 3)

A7 dE Wl zElelhst AN wEAtele] Az, 4,
R AR, 0,8 oY 4R Balss ojna.

A, be F ¥ WA AFE Yrigith. FAls
Zo] MEMS CCR®| FHrU} 2R oTOH—t— FAse] BE
HZ o] MEMS CCRel Zolo} 7ZEo] 7be3dltta 7133,
F215e Fo] MEMS CCRe ZxHtoh & uwo= MEMS
CCR AA7} F21% w7 OM] loloF Ao Fsaitm
7183t FAls W dRuk MEMS CCRO| Fol= =
Eolew Frlze E¥o] HE /e FrlEe E9 o
ol AlA =E9] JIXE Q12T 4 AT MEMS CCR
| 543 WHo) wkxlECEE Agd wEl Ao {3
o

aL 7P gk

a8 4= 67k Aol e m, [, b A 27
g vehd Fola 12 7] el BE A ==
HAE 4% 5 vepith 39 @, @, @2 F W9 o
Y Boh F wel Agol o & AeEH old 2
3 e F T v 270 @Ale] 3 wdol Ef
ke o] e Afolth wolx 2 oldY AlA ==

Atole] AL F74EEE meol b, | Hoh AojHos 2
ofAEE 240l @), @, © M= uHAl Foh A¢- @,
®, ® 3 Wi ols7e] Hoh # W] Age] o &
B2 o)A 2Ad wAle] 3 b o 20
Aol 7 wHe] gfrshe defel fle Aol ol
ZHOIAT Al =B Atele] AL SIS mol b,
I Ho dujHos Hopxlme 3] 6, 6, @ TME
kA ok

@, ®9] Zfols & Zt=o]

L oro

10
!

s
e
I

RK_— | LN | 1
F: m
b 1

9 4. 67FA] 7399 ol W m, 1, 09] i F ] A7),
Fig. 4. Relative magnitude of m,l,b according to six case

number.

L ANEEgEdE S

Table 1. Detection angle range of sensor node.
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Fig. 5. Photo detector area according to sensor node distance.
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