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ABSTRACT: To improve the working efficiency of de-icing
robot for transmission line and save energy, a method to apply
the S-shape curve in the motion trajectory planning of de-icing
robot is proposed. In the proposed method, the advantages of
S-shape curve are fully utilized and traditional complex
S-shape curve algorithm is improved, and corresponding
mathematical description of the algorithm, in which four
backward acceleration and deceleration stages and two forward
acceleration stages are adopted, is given. Simulation results
show that the proposed algorithm is available for the de-icing

work of transmission line.

KEY WORDS: S-shape curve; de-icing robot; motion
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Fig. 1 Ideal speed curve of de-icing robot
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Fig.2 De-icing process of de-icing robot
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Fig.3 The S-shape curve backward process
2.2 SHHiZ%mBERREZE

FENLA NI AT RE S 5 e a()) WIS s (r)
AP NIISATIESE s S() i shfiks; 1847 R
T BB R Ti=kT(k=1, 2, 3, 4). KHi%
ARIBARETL AT 1 2

U AEDEE LR g B, B o<e<T I, A



196 ABIGRELSE: H BB ER UKL A S T it 4 noekad 573 e i

a,(t) = jt (1
XFA(DHATRG AT 1
NOEES @
X 1 EREAT AR 73 WA AL RS s
13
Sl(f)=gﬂ 3)
[T, 12k R 25 b I 1) e R s 5
a,, =T )

TR R, BRUKHLES N di bk g e VLT
JrR, Inid AR A ZAE E , R RN E B AN TR
A Ty NI TE LS B KA amaxo

20 N3 Y/ P o S R Jon sk 8 1 A £ 9k
W, W Ty<e<Ts I, HLES NS AT I BATE €
AR A, FLAE T I 200 Ik 85 0K 31 f2 ) e KA
—Amaxs I IEAEHEEAT B AT R T AR

a, (1) =ay(t) =2jT - jt O]

vy () =vy(t) = 2Tt — jT* - % Jjt? (6)
S.0=8,(0) =3 ST+ JT = Tt =jf (1)
3) FEIH B BRI B, B Ta<e<Ty I ) 453
a, ()= jt=4jT ®)

v, () =8,T" + % Jt* —4 )Tt 9)
2 1
S,()=8,Tt-2,Tt —?6]73 +gjt3 (10)

JIEBITRER H 1), NATAT FIR S AE A AN [A)
P SE R BTN 55 N A N 1] PN s B s KA, T A
I 3 5 F RN E AR AR fimax o
2.3 S EHiZERRTHEHUT MK B

PLEs NAERTHE R R R ik By, isH T
2 B S e & EE LA Nas sh b g AT ¥k, 76
Bk 5 1B AL AR s I AR B e KE, DA K
i E B UK. Mlds A S TE & aridt d FEnis3)
BN &l 4 s

HE 1S Se(Te)=—S4(Ta); ve(T6)=Vinax; Ts=Te=
pT(p>1), 0 BEAZ A ER /N T J5 38 I 3 2 AR 4k
2y Bl j<maxe BATII R &AL BEARAEU R KR

1) K5 518 BOAr R 1R 7325 ml LAAS 21 s B2
SRR, R Ty<e<Ts INH

as(t)=j (t—4T) (11)

0 =%jf(r—4T)2 (12)

S,(t) = éjfﬁ —2j, T +8,T*t —%jfﬂ —2jT°(13)

Vol. 35 No. 6
SA S
S/
S4 A
vA S ¢
V16
V12
V15
T4 .
alkamu t
o
Ty ! >
. t
7 I >
4 —Jr t
— T5s —>i«— Ts —>

4 STHEZATHTRE
Fig. 4 The S-shape curve forward process
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