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Variable synchronization ratio circular interpolation method for
two-dimensional motion platform control

Wei Qingxuan,Li Xueting, Wang Shimin,Pan Liqiang, Jiang Huina

(College of Information Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract: Aiming at the control process of two-dimensional motion platform, this paper proposes a variable synchronization ratio circular
interpolation method, specifically targeting the issue of large circular interpolation errors caused by the asynchronous motion of two
physical axes. The proposed method uses the relationship between the change of interpolation point coordinates and the angle of the
center of the circle. A virtual axis is constructed with the corresponding angle of the circle center at each interpolation point serving as
the output. This virtual axis acts as the guide axis of synchronous motion, while the physical axes serves as the follower axes,
establishing the synchronous motion relationship between the virtual axis and the physical axes. Based on the positional relationship
between the guide axis and the follower axes, the synchronization ratio is obtained using the center angle as the intermediate parameter.
The circular interpolation process is then transformed into the calculation of the synchronization ratio for each interpolation cycle. By
adjusting the synchronization ratio during each interpolation cycle, the synthetic direction of the physical axes is changed, enabling
precise circular interpolation. Experimental results show that the proposed method can control the two-dimensional motion platform to
achieve circular interpolation at a relatively smooth speed. This not only improves the efficiency of the circular interpolation but also
achieves high accuracy, making it highly suitable for applications requiring precise motion control.
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Fig. 1 Schematic diagram of circular interpolation
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Fig.2 Schematic diagram of synchronized movement of
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Table 3 AT results for different algorithms at

different radius (s)

TSR R=20 mm R=50 mm R=100 mm
Rk 33.955 85.975 172.712
DDA 34. 892 82. 671 164. 174
Bl R 29. 608 73. 994 147. 905
SCHR[ 14058 30. 068 75.589 152. 096
SCHR[ 1S ] ik 55.010 136. 884 280. 777
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Table 4 MSE and MSE results for different radius and speeds
R=20 mm R=50 mm R=100 mm
ST Tk AR
v =10 mm/s v =5 mm/s v =10 mm/s v =5 mm/s v =10 mm/s v =5 mm/s
% e R 0.361 0.357 0. 360 0.354 0. 360 0.356
DDA 0. 651 0. 649 0. 676 0.674 0.723 0.722
B R 0.176 0.173 0.175 0.175 0.170 0.172
1
SCHR[ 14158 0.163 0. 156 0. 162 0. 157 0.163 0. 160
SCHR[15] 8k 0.157 0. 145 0. 151 0. 143 0.151 0. 144
ARIT5 0.167 0.074 0.128 0. 064 0.113 0. 062
R 0.361 0.357 0.361 0.354 0. 360 0. 357
DDA 0. 651 0. 649 0. 676 0. 674 0.722 0.721
2
B R 0.176 0.173 0.175 0.174 0. 169 0.171
SCHR[ 14158 0. 164 0. 158 0. 162 0. 158 0. 158 0. 160
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Table 4 ( Continued )
R=20 mm R=50 mm R=100 mm
LTS i AR
v =10 mm/s v =5 mm/s v =10 mm/s v =5 mm/s v =10 mm/s v =5 mm/s
SCHR[15] 71k 0.156 0.148 0. 150 0. 147 0. 149 0. 144
? AR5 i 0. 150 0. 067 0.127 0. 064 0.115 0. 059
B R R 0. 360 0.358 0.357 0.355 0. 360 0.357
DDA 0. 651 0. 650 0.675 0. 674 0.722 0.721
LE/ P2 0.175 0.173 0.175 0.176 0. 169 0.171
’ SCHK[ 147 78 0. 162 0. 156 0. 161 0.156 0. 159 0. 159
SCHR[15] 71k 0.163 0.148 0. 148 0. 145 0. 149 0. 144
ATy 0.163 0.074 0.124 0.063 0.118 0. 057
B R HRE 0. 360 0.357 0.359 0.355 0. 359 0.357
DDA 0. 653 0. 649 0. 676 0.674 0.722 0.722
LG/ PR RS 0.175 0.174 0.175 0.175 0.169 0.171
! SCHR[ 14] D7k 0. 160 0.156 0. 162 0. 154 0.163 0. 160
SCHR[ 15] ik 0. 161 0. 150 0. 150 0. 144 0. 149 0. 144
AT 0. 141 0. 068 0.131 0. 064 0.118 0. 059
% i LBk 0. 360 0.357 0. 359 0.355 0. 360 0.357
DDA 0. 651 0. 649 0. 676 0.674 0.722 0.722
- B RAE 0.176 0.173 0.175 0.175 0.169 0.171
M SCHR[ 14] J7ik 0. 162 0.157 0. 162 0. 156 0. 161 0. 160
SCHR[ 151078k 0.159 0. 148 0.150 0. 145 0. 150 0. 144
AT 0.155 0.071 0.128 0. 064 0.116 0. 059
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ATESE/IN AT ARG LR 125, 15 MISE 88/ B SCHR [ 151 7 a4
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