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Variable structure compensator in telecontrol

system based on TCP/IP protocol
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(Mechatronics Centre, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Analysis was made of the following three cases in datagram trasfer, which were caused by network time delay
and its uncertainty property: one sampling, more sampling and empty sampling. The principle of sampled information processor
was introduced. Variable structure compensator was adopted in order to solve the problem of network hysteresis. The simulation
and experiment proved that the variable structure compensator, by inspecting timestamp in the process of datagram transfer,
could compensate network time delay in the real time, achieve the feasibility of positional control servo to control on internet,

prevent the influence of prediction error of network time delay, and improve the control performance.
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Fig. 1 Telecontrol system based on TCP/IP protocol


http://www.cqvip.com

850 ' BoOH

B w® 5 m H

F20%#

2 RABEHNBZEREESNRSERHIMEE
12 (Principle of compensator in telecontrol
system based on internet)

ORI RGN 2 P , B 660 R A5t 1 el R
PR R E GG B BE R, MGG Mt
E , B RAE SR EAGE BB R G AE Sk
TS ERIE B REMBAIg MR b, Rk
TR EFRE , RGHRHERERER , 5 ZEARIEH TIE.
A, TEERGPEAFMERS AMEZRPHEXR
AR B R AN ] SR R PR FR B B A X TR 4%

Al b

2k 7 i R R )

DR P et R 1 [ . shaS Mz 28 b i AR 45 Hg i
2 O FRSLHHIY R R T A5 1 R R4 B
SEHHAIEE RS BT 7 [ BEAH (] ) K2 FF 2 18 , 3% 3
[ BE AR AT LU, LAHK T R 4% B SE R . el F
A A R AR RHE S0, STEBURIR 14T Bat
A1, TR A YW R X BRI G , 24T LR
B, Rlehbr g xS i A S RORE B, R AT
BRI B (A B — R Rk [ A s B AL, A b i S LT
DASEH Xt P 45 PR HEA T W42, AR 408 U 10 il S R At
ERZINERER LR T8 © MZEH.

gt

—————— [ — . ——— e e e ey

| P

Tt 5%

A
27 |-\ H

[N}

z-m.arz):: R S e ¢
Vi " + i
i i :
| I G
i 1)
11 |

]

Fy 4 : z-ma(ky)

————— ke

2 WAEREERAHEB NS SMER I TRIER RS
Fig. 2 Telecontrol system with variable structure compensator and sampled information processors
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3 TELEHMFSMER[VERBT (Theory of
variable structure compensator)
3.1 XH#4{E B I3 (Sampled information proces-
sor)
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Fig. 3 Network time delay and sampled information processor
3.2 TEMBHBIMEBAYIK T (Design of variable
structure compensator)
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Fig. 4 Variable structure regulator @ in first instance
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Fig. 5 Variable structure regulator ¢ in second instance
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3.3 FEiR5 7 (Analysis in theory)
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Fig. 6 Network time delay
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sponse in simulation and experiment)
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Fig. 8 Unit step response in simulation and experiment,
without network time delay
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Fig. 10 Unit step response in simulation and experiment,
with network time delay and variable
structure compensator
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