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Abstract :

This paper presents the design and simulation of a laser power beaming (LPB) system

for an electric vehicle that establishes an optimal power transmission path based on the received

signal strength. The LPB system is possible to transfer power from multiple transmitters to a

single receiver according to the characteristics of the laser and the solar panel. When the laser

beams of multiple transmitters aim at a solar panel at the same time, the received power is the

sum of all energy at a solar panel. Our proposed LPB system consists of multiple transmitters

and multiple receivers. The transmitter sends its power characteristics as optically coded pulses

with a class 1 laser beam and powers as a high-intensity laser beam. By using the attenuated

power level, the receiver can estimate the maximum receivable powers from the transmitters and

select optimal transmitters. Throughout the simulation, we verified the possibility that different

LPB receivers were achieved their required power by the optimal allocation of the transmitter

among the various transmitters.
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Fig. 1 Overall system configuration for wireless laser power beaming and
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Fig. 2 Unique power properties of the transmitter
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Table 2. Parameters of laser power beaming transmitter used to simulations

Maximum Optical Channel Information Laser Power
LPB . Beam
Trans Power Position - Diverg
. Supply x, v, z) (m) Number Gap Range Size
mitter | ) ©o |eoe| ©oe | m | ¢
(rad)
T1 300 10, 18, 20 91, 360 1,1 90 ~ 180, 0.01 0.01
0 ~ 359
T2 250 10, 10, 20 91, 360 1,1 90 ~ 180, 0.01 0.01
0 ~ 359
T3 200 18, 10, 20 91, 360 1,1 90 ~ 180, 0.01 0.01
0 ~ 359
T4 150 18, 18, 20 91, 360 1,1 90 ~ 180, 0.01 0.01
0 ~ 359
V2I2 FAlstE A7 AsaE dg FAVE ARE % 3.4 FA7AA S8 41 Als A7) 7
A A" FA7e &9 A49e olgad A g A9 4079 2H B
DS-OCDMA® B33y AZE Falutolr H 353} Table 3. Optical pathway of maximum received
3t A rlssly, V2R AE EA7|oA AF channel power at the receiver side
A& ddE WAIAE Btk A EGoldol Af
g4 379 Y U7 24 ARE oA Kl Rz R
glom, olge 5S4 & 19 A 1o | (73,333) | (149,56) | (154, 13)
A FAV= wF A5 ZAERE HAr] A /46.678u)/m’ | /39.836p)/m’ | /42.642p)/m'
Z3lel VIR BAGE AxwA A8 zde] s 13 | (154, 283) | (161, 283) | (150, 326)
@ ol WE olgdte UBsh WS Ashe ¥ .
A gAew S dH 4715 DS-0CDMA T4 1 39 836w/m | /45.678u)/m | /44.4360)/m
2 B33t dolgE H2 syd 46p)/me] # ol
Aopow $Astn, A Ao Al A WE Ly g saoje ag wase wael B
Aeld FA FAEE AFsg, V2IE A" AFE M oA AEEo] L FA A9 ALE
?ﬂ Vl?‘% 1}”}\] Ag Ak, el W eAs Table 4. Best engergy transmission efficiency
Bdmk Al 8| e AY Falvle AR at each comibnation of four receivers and
ge du 498 $08 ¢ Qev, o5 54 eight tranemittors
% 2% #rh
R1 R2 R3
o AlE2 ol M ZHT} (162, 189) | (153, 103) | (173, 63)
A A% AL B4 BYAE AR SA)E | | ASION | AISCN |
= Ale] A Fes Wz e dbu)/me] A (173, 333) | (149, 56) | (154, 13)
Hog Fplo] 7153 BE Q2 AE3ch A T2 /248.25kW /216.5kW /231.75kW
A 7)o Wt A A ANE A7) = AY /0.993% /0.866% /0.927%
£A7]e] A FAYe ¥ 37 gl 7 M=o A (154, 283) | (161, 283) | (150, 326)
o asle) TA AL gusk R4 s A | 0| (SN IS EGE ) ATy
vErdeh =4 (DA R A= F47]9 (150, 236) | (173, 153) | (162, 279)
T g del wel A A7 YJAE = oA T4 /129.9kW /148.95kW /144.9kW
o] A 717 et Al As A7) 7 depad /0.866% /0.993% /0.966%




il

<l

40
d
ar
d
bl
o

ol

Jl

o0

clOlX I+

| 08 &

Hel &1 S KtHe

!

386

5. 7 2 AW

PN
-

ol wheh 3 3]

1719] %
@)%k 4 (3)

ato] Al

o]

KR
=

A)
=~

A AT A7IE

Table 5. Result of maximum transmission power

based selection algorithm
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