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Adaptive adjustment on microwave beam based on LabWindows/CVI in a
microwave power transmission system

LI Chao, LIU Changjun

(School of Electronics and Information Engineering, Sichuan University, Chengdu Sichuan 610064, China)

Abstract: In order to realize the highest transmission efficiency in a Microwave Power Transmission
(MWPT) system, microwave transmitting beam should be directed to the receiving end. Through a closed-
loop regulation and control of phases of the microwave transmitting antenna unit, tracking and locking of
the maximum receiving power is realized. In this paper, a microwave power transmission system with two
units of X-band transmitting antennas is built and adaptively adjusting the phases at the transmitting end
to achieve the highest efficiency is realized based on LabWindows/CVI platform. The center distance
between the transmitting antenna and receiving antenna is 152 e¢m and the minimum phase shift step of
power amplifier is 5.625°. Measured results show that the 3 dB dynamic range of the output power of the
microwave wireless energy transmission system has been increased by 49%, and it controls the phase
accurately and locks the highest system efficiency with an adaptive closed-loop.

Keywords : LabWindows/CVI; Microwave Wireless Power Transmission(MWPT) ; closed-loop
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Fig.1 Structure of system
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FlushInQ(COM); /i K& & 1 847

amp[20]={0x7B,0x30,0x30,0x31,0x30,0x31,0x31,0x31,0x33,0x30,0x7D};

ComWrt(COM,amp,strlen(amp)); //[a] 8% 1 & 2% FFHLFE 4

F 1 BT g

Tablel Composition of data frame

frame header address frame type data(variable length) check code frame tail
7B 3X 3X 3X 3X 3X 3X 3X 3X 3X 7D

two power amplifers work in
power saturation

v

shift power amplifier 1's phase
from 0° to 360° and gain max
power Py, at phase code N

A

A
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end

Fig.3 Flow chart of adaptive adjust of phase
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DAQ DEVICE=ibdev (0,13, NO_SAD, T3s, 1, 0); /% D &3 #k 47 % &
if(ibsta& ERR|[DAQ_DEVICE<0)

{ MessagePopup ("$E/R", "ANREIEHE"); /3% Bz K WO IS AE
return0; }

else  { MessagePopup ("#E/R", " T3 DR T"); /8 2 8 ) S HE

return 1; }

A HLE i GPIB 3R A% T 5Tt 1y D R AU o FEF W F
strcpy(CommandBuffer,"BP"); /3£ I 1= 18 iE
GPIBWrite(DAQ_DEVICE,CommandBuffer); //& %3 %R 454
GPIBRead(DAQ_DEVICE,VoltageReadBuffer); //i& [ Iy % {f
voltage value=atof(VoltageReadBuffer); /{54 1k float &
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Fig.4 Interface of control system Fig.5 Measurement of power of dynamic phase and fixed phase
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