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Positioning and speed measurement system of linear motor
applied for electromagnetic sled

JIN Yuxin, LI Jie® , ZHOU Danfeng, WANG Lianchun, BU Haike
(College of Intelligence Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract; In view of the contradiction between the need of the electromagnetic sled for real-time accurate position and speed information and
the limitation or high cost of traditional position and speed measurement methods, a new measurement system based on vernier caliper structure was
proposed and designed. The principle of high precision positioning and the corresponding position analysis method was expounded, and the position
prediction algorithm and Kalman filter algorithm were designed to improve the accuracy and real-time performance. The hardware circuit and
software program were designed to realize the function, and a synchronous belt guide rail experimental platform was built to verify the designed
system. The test results show that the system can achieve millimeter-level positioning accuracy, and performs well in terms of real-time capability,
accuracy and engineering application. The positioning and speed measurement system was applied to the electromagnetic levitation propulsion
platform.

Keywords: electromagnetic sled; vernier caliper principle; positioning and speed measurement; position prediction algorithm; Kalman

filter algorithm
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Fig.1 Structure of positioning and speed measurement system
1.1 SHEEMFEE

ST I e A R E A 1 BT R BRI T AR R
ROHER A F RS B R 5 a5, LURI R %I B 55
o3 F RGN, IF e i 5 RS @ RS (37 52 B
B HH G T b A% A A GEE LI R G i
TE—A> RSN A B 2 A5 e B B B 1Y
Tk Wehn R RESHa 2R TR A 1 s ) B RPD )
SEBL R L, B R R R AL S ] P
R A (A A R B2 R /N B s T
P18 o A R L 2 A G BT 2 BT, HG v 1A R A
CERT AR RIR

BRSO 0, SRR A SR I,

a, RAGEAR I I, AR 2%, H a, > ay;K

& a; Flay, MER/NAREGHR K=a, x (n-1) =
ay xnsn A ay B R SURIRES L
P, " RIS E] ) Hla, BRFR
a,=a, —a,/n (1)
T, A% 2 5E SORGE w iR R A0

o fEEREE

| il

K2 mAEEEE LA
Fig.2  Structure for high-accuracy positioning
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Fig.3 5-way square wave signals output by the sensor group
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Fig. 6  Simulation results of speed measurement
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speed measurement schemes of maglev train
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