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Research on Constraint Checking Algorithm of Parallel Mechanism of Light Flight Simulator
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[ABSTRACT] A light flight simulator with 6-3UPS
side-mounted cockpit structure is applied, its work space
is limited by the constraint conditions. In this paper, on the
basis of mathematical description, research on constraint
checking algorithm impacting the work space is conducted,
and the work space under constraint conditions of the light
flight simulator is analyzed, which provides the basis for
the control algorithm research.

Keywords: Light flight simulator Constraint
Algorithm

DOI:10.16080/j.issn1671-833x.2015.08.084

TESE RN I e A TR 1030 1 X AR 254
i 6 ARARGE AT L HATREVE Bl N Bl =z shin) , AR AR Bl
B R TP AR A ER BB A AR L. T
HE I A I L A R R AT IR LA R B H
BRI (0] U RE A X A I A TR 3, AL G AT
BT A2 20 ARORT AR AR T , LA 305000k e o B ke 1
1 FBENEERTEEE
1.1 FiFRBeE*%

BSR4 T30 IR B0 SRk — e 3 F P, AR S
DLEFF 4 #0 L A BISEAT e, s LN, A —
FERCT Y, R T e 5, e AT , 4350k
Ci Cy , FERE R ry o1y

(1)&E®E 1,

AGE T 2 e B L R L Z AR d ok
Wr C, f1 C, ZA/R T

/?“\ llel_Bl ’ 12=Az—Bz,JU'J ll i lz %EE?&E@%%_@E@
=95
_AA, - (A B, X Ay By)|

dp, = o (1)
. |A1 B, X A, B,|

84 RiATHIEHEA - 2015 4658 8 0]

WM, M, Jp N gk 51 /LA 5, WA
AM=u,A\B,, A;My=uA,B,, H:rh
_ AA, - (A,B, X (A B, X A, B,))

u
‘ 1A/ B, x A,B,P (2)
_ AA - (AB, X (AB, X ABy))
Uy = 2 o (3)
|A1 B, X A, B,|
/N\HES(,I{_?\%Sl = {AI,BI} QSZ = {AZ’B2}’ﬁ
_ dy, u,uy €[0,1]
d_{ Min(|Y,Y,)) VY, €S8,,Y,€S, ° (4)

ﬁﬂ% d>71+l’2, DI'JW@E*VF?#/F, ﬁn% d< rtr, H
d=d, JUPGEFFT35; R d < r+r, H d # d,, N d
MYRE L EANBE EAERIWT I EAT 2 &5 TV, FF 2t 1+
S TEZARE 2 B BRI LLAET

(2)5:2,

E Xony R LBy R )R, vy, 0, 5 D B
n, HOAH 3 ELAH B ) 1) . H R L b — M, N
AMy=w,A B, M A M, i o I e N T e ]
M,M =1, cos6v, + 1, cos 0w, o R M i AERFAL PR R N
SOELY TS|

OM = OA, + u,A,B, +1,c086v, + r,cosBw, o (5)

W1, b M, A M=uA B, T M M| > r, H

u, u, €[0,1], 0 €[0,2z], MPEFFAT#; a0 (M, M|
<r HAM-AB, =0,BM-AB, =0, WMMEHFTH,

A R o N T R 20 < N S T 1 B = el W 1
noesk.

(3)5k 3,

WM 1 e AR b —a5 L

|A;M X A B,
AB[ ST

AM-AB 0 (6)

ARG XFR M F] 1 AR/ N T R AR
7 r A GERIR M AERRE A ¢ BRI TR
FHARRLEY 3 DA SE AL AR MAERAER C, A
UNSRAFAE— D 10 M AR LK RE 6 AN, WA+
WL EMATW . XARESRE 2 ML, St 7 —Fl
SEREM TSR BTG 2% 6 DASEA A RRL 2 1

0<



RESEARCH ﬁjt%Ei

3NAER,
1.2 FHEERSHT
DI 1 3 B d < r+r, Hd # d, TERE,
T RN TR T R A EOR AT TR TR, W M.
My 535 RN TELRAE P ATRIEZR A2
Wi u, ¢ [0,1], u, €[0,1] , 0]
[(A; — B,) X L]

d:— o (7)
23]
W w, €10, 1], u, €[0,1] , 0
d:Km—fom ) (8)

W u, ¢ [0,1], u, ¢ [0,1] , BIGASTE 2 HR7E 44T
MR AN, s AR AR

= I, I = LI
T L-(A-B) 7T LA -B)
i k, €10,1], k, €10, 1], ]
d=1A - A, | (9)

WER & ¢ 0,10,k €0, 11,00 d th=X(7 ) K5

W & €[0,1], & ¢ [0,1],00 d 1508 ) >RKAF.

(B AR (I N VA= v o6 5 24 N S M -2 o
SRV SR S PR AR T B N By ) BRI
/MBS, ARG (7)), W5 /NI U 1) R AWM,
ARG 8 ), MldR/ NIRRT 0] K A M, 5 TSR 9 ), )
/MBI A Aye MM, (i=1,2, -+,6) TEFRALFR
R 0p=XpY 2y TIAFR M, = B + (A, = B) [k

XFEMIR N, s WERT 1, F0 1, i d5e/ NI 2 7 [w]
H 6, 710, 7 5Zon Ny 5 1 f0 L Bre i A, W& FT7E
/N7 ) E RS E R

7y sin 6, 7, Sin 6,
== 5 , (10)

\ = cost (L 00) g, = cont (L2
Afn, 6 = cos” () 0 = cos” () -

L5 TR T LR L U IR R R d < s

AHARIERT TP B A TR AT .

R HEFRAPRR 0,-X,Y 2, T EEATEE R
i T[] 2

IR 2 . T EARSBPIAT IR A A K d. Wi
d>ri+ry, PR AN T35 HB LS o, Rk el T —2

IR 3T uy  uye

(U)W uy, u, €10, 10, , WP EAF & LT, Bk
4E
(2) W u, ¢ [0,1], u, €[0,1] UFHHA(7), I
T M, B ARAR S ) 5 N =A,M, .

(3) 2R u, ¢10,1], u, €[0,1] JUFFEAF(8), If:

THE A M, AR bR e ) V=4, M,

IR A AR, ¢ [0,1],u, ¢ [0,1], W3 &, Ky

(1) &k €[0,1], k, €10,17, W i+ & A R(9), H
N]:AIAZ;

(2)% ky ¢ [0,1], k, €[0,1], W AX(T7), I3t
AR M, W ARR K ) f N =A4,M,

(3)#k €[0,1], k, ¢ [0,1], W33 A(8), It
M, AR K )i N =4,M,

HES  ARIE A 10) THE P AT AE e /N 25 0
] _E K o

HBE6 . W d < v, IEMF LTI B, Wi
FEA KT

W 7. kgt

PAE TR wy L uy Rk Ky, XA TELR 5 AT
LB 2C AT E AT 1 RN, T3 S P E AT AR A
/INBE S 7 1) B BE TR, R R b S5 P A 4R
HEFAERE RS T

T AR IR O T 2R SRR ROCR, TESEPR
N A E E e, O e, AR T MO N, 6
B IE] , 1] ELRVRE IR T PIFFAS 285

2 FEHARF R ERTSREE X
R KA THDRER AT B SRR S5 , - £ AR 3L

TP R o7, a1 R, N2 I8 S G e S
B HEFFZ T L

-z /T}\\\\\\

L___\

Bl shEEEHREE
Fig.1 Diagram of moving platform
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Fig.2 Interference situation of platform connecting rod
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Fig.3 Swing angle calculation sketch of compound sphere joint
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