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Abstract To obtain a better transmitter layout and enable the system to achieve higher positioning accuracy, we
propose an iGPS transmitter layout optimization method based on an immune optimization algorithm. According to
the system’s measurement principle, we obtain the measurement uncertainty model of the system. Besides, we
establish the affinity function and utilize the immune optimization algorithm for optimizing the transmitter layout.
Finally, we verify the results through the simulation. The simulation analysis shows that the proposed method can
significantly optimize the transmitter layout and improve the system’s measurement accuracy. Thus, the immune
optimization algorithm has a better global optimization effect than the genetic algorithm and can obtain better
placement of transmitters.
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Fig. 1 Part of mathematical model of transmitter
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Table 1 Layout of the transmitter before and after optimization

Layout /m

Transmitter

Before optimization

After optimization

Transmitter 1 (0, 10, 4) (1.706, 8.367, 4.119)
Transmitter 2 (10, 10, 4) (7.397, 7.271, 3.874)
Transmitter 3 (10, 0, 4) (6.830, 1.481, 3.926)
Transmitter 4 (0,0, 4) (1.691, 2.675, 4.135)
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Table 2 The layout of transmitter before and after optimization

) Layout /m
Transmitter — - - -
Immune optimization algorithm Genetic algorithm
Transmitter 1 (1.835, 7.508, 4.779) (1.337, 8.657,4.595)
Transmitter 2 (7.456, 7.679, 3.230) (7.576, 7.563, 3.447)
Transmitter 3 (8.853, 2.453, 3.973) (6.245, 1.329, 3.823)
Transmitter 4 (1.619, 1.812, 4.364) (1.587, 1.650, 4.010)
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