
 

1/13 
 

Fig. 1 

Processor 102

Memory 

104

Input/output device 

108

Transceiver 

device 106

 

Fig. 2 
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Fig. 3 

Transmit a pilot signal to the meta-surface by a transmitting device, wherein the 

transmitting device is located in the target area

Send the control information to the meta-surface control unit by the receiving device, 

wherein the control information is used for instructing the meta-surface control unit 

to adjust the reflection coefficient of the meta-surface to the target reflection 

coefficient corresponding to the preset direction within the target time period

Determine a signal measurement result corresponding to the preset direction, and 

position the transmitting device according to the preset direction and the signal 

measurement result, wherein the signal measurement result is a measurement result 

obtained by the receiving device measuring a received target pilot signal, the target 

pilot signal is received by the receiving device after reflected by the meta-surface 

whose reflection coefficient is adjusted to the target reflection coefficient, and the 

pilot signals transmitted by the transmitting device include the target pilot signal
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Determine control information by a receiving device, wherein the control 

information includes temporal information and control direction information, the 

control direction information is used for instructing a meta-surface control unit to 

adjust a reflection coefficient of a meta-surface to a target reflection coefficient 

corresponding to a preset direction, so that a beam in a direction from the receiving 

device to the meta-surface forms on the meta-surface a reflected beam in the preset 

direction, the preset direction is a direction indicated by preset direction information 

corresponding to a target time period, and the preset direction points to a target area, 

the temporal information includes the target time period, and the control direction 

information includes the preset direction information
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Fig. 5 
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Fig. 6 
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Fig. 7 
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Fig. 8 
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Fig. 9 

Actual position of the transmitting device

X-coordinate x of the target 

area (in meters)

Y-coordinate y of the 

target area (in meters)

Predicted position of the transmitting device

 
  



 

8/13 
 

Fig. 10 
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Fig. 11 

Actual position of the transmitting device

Predicted position of the transmitting device

X-coordinate x of the target area (in 

meters)

Y-coordinate y of the 

target area (in meters)

 

  



 

10/13 
 

 

 

 

Fig. 12 

X-coordinate x of the target 

area (in meters)

R
ec

ei
v
ed

 r
a
d

io
 s

ig
n

a
l 

le
v
el

 (
d

B
m

)

Measured data

Fitting result

 

  



 

11/13 
 

 

 

 

Fig. 13 
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Fig. 14 
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Fig. 15 
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Fig. 16 
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