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Determine a first position of a vehicle key according to 
distances between the vehicle key and multiple positioning 

anchors of a vehicle, and a preset distance threshold

S101

If the first position indicates that the vehicle key is in an 
interior field of the vehicle, determine a second position of 

the vehicle key according to the distances between the 
vehicle key and the multiple positioning anchors of the 
vehicle, and a pre-trained first machine learning binary 

classifier

If the second position indicates that the vehicle key is outside 
the vehicle, determine a third position of the vehicle key 

according to the distances between the vehicle key and the 
multiple positioning anchors of the vehicle, and a pre-trained 

second machine learning binary classifier

If the third position indicates that the vehicle key is on a side 
of the vehicle, determine final position coordinates of the 

vehicle key relative to the vehicle according to the distances 
between the vehicle key and the multiple positioning anchors 

of the vehicle, a pre-trained machine learning regression 
model, and a preset triangular positioning algorithm
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FIG. 2 
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FIG. 4 

 

Determine first position coordinates of the vehicle key 
according to the distances between the vehicle key and the 

multiple positioning anchors of the vehicle, and the pre-
trained machine learning regression model

S1031

Determine second position coordinates of the vehicle key 
according to the distances between the vehicle key and the 

multiple positioning anchors of the vehicle, and the 
triangular positioning algorithm

Determine final position coordinates of the vehicle key 
relative to the vehicle according to the first position 

coordinates and the second position coordinates

S1032

S1033

 

FIG. 5 
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If the first position indicates that the vehicle key is in the far field 
of the vehicle, determine the final position coordinates of the 
vehicle key relative to the vehicle according to the distances 

between the vehicle key and the multiple positioning anchors of 
the vehicle, and the triangular positioning algorithm

S105

If the second position indicates that the vehicle key is inside the 
vehicle, determine that the vehicle key is located in a first sub-

area of the vehicle according to the distances between the vehicle 
key and the multiple positioning anchors of the vehicle, and a pre-

trained first machine learning multi-class classifier

If the third position indicates that the vehicle key is on the body 
of the vehicle, determine that the vehicle key is located in a 

second sub-area of the vehicle according to the distances between 
the vehicle key and the multiple positioning anchors of the 

vehicle, and a pre-trained second machine learning multi-class 
classifier
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FIG. 6 

 

Obtain ranging signals between the vehicle key and the multiple 
positioning anchors of the vehicle

S108

Determine the distances between the vehicle key and the multiple 
positioning anchors of the vehicle according to the ranging 

signals

S109

 

FIG. 7 
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FIG. 8 

First determining 
module

Third determining 
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FIG. 10  
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FIG. 11 
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