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Abstract The indoor optical wireless channel can be considered as quasi-static multipath channel with inherently
low-pass characteristic. Moreover, the visible light communication is usually a power limited system. In order to
make full use of the channel spectrum resources and save the energy, the adaptive bit-power loading algorithms of
Chow, Hughes-Hartogs and Fischer are applied to the asymmetrically-clipped optical orthogonal frequency division
multiplexing (ACO-OFDM) system is proposed. The process of adaptive bit-power loading is introduced, and the
performance of the adaptive ACO-OFDM is compared with that of the adaptive direct current optical OFDM (DCO-
OFDM). The results show that, compared with the equal bit loading method, the adaptive load algorithm can save
about 15% for the optical power and about 30% for the electric power when the performance of bit error rate is
guaranteed. Fischer algorithm can save the most optical and electrical power, while Hughes-Hartogs algorithm
needs more power. At the same transmit rate, the adaptive ACO-OFDM is more economical than the adaptive
DCO-OFDM.
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Table 1 Simulation parameters

Parameter Value
LED modulation bandwidth B gp/MHz 100
Semi-angle at half power 6,,,/(%) 60
FOV at a PD Wy /(%) 80
Detector physical area of a PD Ag/cm?® 1
Reflectivity of wall p; 0.8
Reflectivity area of small region AA /m?* 0.01
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Table 2 Algorithm simulation parameters

Parameter Value
S 16
P 1
I e 10
K 6
b BER 1x107"
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Table 3 Power comparison results of adaptive ACO-OFDM
Method P oy cau P oy adam P cqu P e adape
Chow 0.2848 0.2255 0.2469 0.1639
Hughes-
0.2848 0.2669 0.2469 0.2291
Hartogs
Fischer 0.2848 0.2064 0.2469 0.1549
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Table 4 Power comparison results of adaptive DCO-OFDM
Method P o cqu P ot adape P e cqu P e adape
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Hartogs
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Table 5
ACO-OFDM and DCO-OFDM

Comparison of power allocation for

Fischer P oot adapt P e adap
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