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Fig. 1 Kinematic model with virtual rod

Leosf, —r)sinyg, —x > + (Lsing, +2)°  (2)
1L fi45 ;. Asing, + Beosf, = C, H: A = - 2zL;
B =2L[ (R -r) —xcosy, —ysiny,]; C= —x" =y -
L+ -=(R-r)> +2(R -r) (xcosy, +ysiny,) .
A 153 Delta FRERAL&F N\ 12 )27 I fif «

#. = arctan __xC arctan B (3)
T
1.2 EZhFIEfRIEEY
A (2) AT
PP =[ (R + Lcosh, —r) cosy, —x]” + [ (R + Leos, —
r)sinni—x]2+(Lsin6i+z)2 (4)

A ARFRISE LA A A S 0L B P (v ,y,2) 9=
JG—RITREA, FIH MATLAB B i (e i i oKk
fipJr AR rh 3 A, RV 15 2 Delta Hlds Niz 87
1Ef

2 REEE

T FIHIAS ()5S fe 4 AR i Delta AL 8% A 152 25 488
Y FEPE 1 R T SRR R AR AR R
K2, C, . D, (F; | G, 53312 B Wi i) 4 A4~
BRI, CF, | D,G, 5351 BV (95 25 BT .
AT NS BE R AR PR R B-vyy iz, y, 5 CEEE
mgfi*ﬁiﬁmﬁ%%%’iﬁ &, WS e Ao
17, 0505 B, S B By, Bl A8 s BT JR R AR AR B
Ei-x,-yizi Ly Y CD L, « VAT T V-6,
z W T RN S E-xyz &AL AR AR R
Ai-xy.z o
TIEI/TJJT%T K (D) A5 hy
0P = OB +ROB[L u, +(—1)R,ch] +1 v, -
R,y AiP R()PRPAi[ (-1 )/di,.n] (5)
KXGS)H,n=[0 1 01" 5L u I v535KE
AN 2 AR AL 0 & ey (dy) (7 =
1,2) 2 E (A;) BIAHSREREH.ORBEES, 24 UE N

K2 Delta Bl s NSCHEAR R R
Fig.2  Coordinate of Delta robot

e, M5 FRRT y, WIE 7 AH 5 R s Aebs & (0] 48
PG
IR R 25 S U5 404 . S Bk &, PR B, 7
[0] ZFAIEARIRE A OB, WK A TER |P] F
R RIRYE AP ; RV PRI Au, L
TR AL, 3 B BLA 2 RIS A v, UK
MBI ERZE AL (G =1,2) 5 E.(A,) BIFHEEK
%xtfj DBFEBIR2E Ac, I Ad, ;% (P} BIZR (0] 1Y)
KERERENO
_)XUL:—EQ @ YELPERR SIS 5«
AOP=AOB, +R {0, [Liu+(~1)en] +
AL u,+0.[( —1)en] +( -1) Ac;n} x
(Alyv, +IAv,) —OR,(A.P) ~R,(AAP) -
RI[(-1)Adn] +6,[(-1)en]} (6)
K(6)H, R, N (B} RMX {0} REYLEHEE;
0, 0. .0, 53N (B BHIX 0] &, IE] &
MXF IB L &L 1AL RAAX (P RWBRRRE
Kig,
itl: Ae, = AOB, —~AAP; b, = 0, +0, — 0, ;
Ag; = 2(Ac; — Ad,); Al, = Al, — Al,; Al =
(AL, +AL;) 72, 1 EIHLAF N BB IR 2ZERIAY
0 = J,e, (7)
(7 H:J,=A"'B;A =2¢[Rnv, R,nv, Rnv,]";
B=diag[B,];B,=[1 v/Rn 2e(Rnv,)'R];¢,
:[Szl 552 S;JT;S(%:[AI(U Ag; '/’iT]To
ML N7 B iR 2RI



20 4] i 18,55 Delta JFRHLER N RACTR 22 0T 55 A M2 3

AOP =Je=1J, 1,07 (8)
€y
£(8).J,=C"'D;J,=C'EJ,;C=[v, v, v,]";

D=diag[D,];D. =[1 v'Ru, v'R. L(Ru, x
v,)'R1;E=-[R, AL—P> xv, R, A—LIS xv, R, ITP) X
V3JT;€N :I:S’rrrl 6{2 533]T;5rr5 =[Al, AL AeiT 01T2JT0

SN Delta AL g AR S (37 205 JBE 1Y) 1 22 UL A ¢
AN 36 WL S8, Herbal i i iz 3l kb i
SR 24 T, HEMTEE m LA AL BN R A 12 T2
oL e N 225N BE , T3 o 52 iy ] e O RS 2
BN, J T AR R 2%
3 WFHBERULEERREWME

KL RS2 (PSO ) B A M HE R RE ST 10
NI 2 i) — Rk, — i T AR A 5
W, B IR AL B — SR, 5 T RS A
PR 55— WBGH B, HL AT A AARE 5 AR R A
0550 = A S UL HInfie S8 g i £ .

TERRUE PSO SRkl 2 AT e, 5k T
BT ZREVE PR LA, 42 3 T 2 I i3
AR 3 R TR OC AR (APSO) |, DI BGE 3 ki
SKCH L, [F) I By 1 B ARy F e P

FEERHLER AN 3 IR ST XS R PSO B3k rp = 4
HRZE, FREX thom AR Kb, kLT
X, = (2,2, 9xi3> %%i‘% i 4*1?1)?%,%'\5‘]@5@#
VETEMG o RLFHEVE 7 B o BE TR N B — 014
BRFAE , 38 N 32 R RICR 2 A 35 I A, AR SO IBCR:
FERUR 2 :

f= /(o) + (dy)? + (d2)? (9)
3.1 tRERFRERLEZE

PrifE PSO 530K
{1}2” =aw§ +clrl(p§. —xf}) +czr2(p;. —xf})

e (10)
K1), i =12, ,m3j =1,2,3 ; 0 IRFHB
PEALEE , kR SRk A R o 07 B B 4y
PR Hy x; M, FF BT E AR x,,, AT
AE v, BRADL B [, [ < % s [0y [ < 00 5 2y APy
G3 N RREF © (R g s e A A7 R AR A g s
AL E s ¢ Mo, W ¢, =0, ¢, =0, FRMEEE R
5oy M, KA T (0,1 ] X JRNY BENLEL
3.2 MR TFEMRHEZX

R BIRISGE B , YRR UE PSO BLL 5 B
AR BB B L BB BE , 5 | 328 3 0 ook 1 2 AR PR A
BLRIT) 3R I T AR PR S B 138 R T REA AL
L (APSO) AR IR AN T

(1)1 PSO WIS e = 4E RS WM, m
MRFEEH

X ={x 2 - x,f (11)

PR FRELEREAAR 2370 25 1] XA 2 e K E 25 oy
d(x;,x;) = L R x, Flx, AT MK w

(2) THERBR x, Bl x; SRS RLFTETT 17 R w 1Y E
& LR GBI m A —JEREARH R ES v,
SR

y, =way i=1,2,-,m (12)

(3)HF x, Fl x; WL AFIE &R 3l m A+ X
WG R FIXINEEAR y, EH b, 0 = 1,2,

(4) #=0(13) THERIHE A4 -
E(t) =- quzln%i q; = hy/m (13)

(5) MR 2 I 1 15 S BBV EAUE o , B
WS
1

wlE(t)] = 131 50200 5 E(t) € [0,1]

(14)

AL R T 2 REETEM AL R ST A, o

Bt P ) A AR AL B BE B SRR AL I o

S5 18 R A I AR R 2 AR AR DGR LA

[FIRSHBUHE R A B SR . AR, il Ak R

I E AR, o B3R 3% 1 2 )R B R

RE S R85 5 1R 22 AR VRIS BRI 368 10 i/

1 o (LR T & RE 1753 25 Ak , T B A B4
AT AN, APSO SBLRIPLALE R aniAl 3 i .

MABITE B4 OB RI LB K
l
[ VAR TREBAEE SR TERE |

I

| sesrotreRERRRERRE |
1
i

| spRTammmmE R TEsEE |

l
| mmnroreRECERRBERRE |

T L L 1L

K13 APSO JiARK
Fig. 3 Flow chart of APSO
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[ Abstract |
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For the accuracy requirement of the motion planning and control in the industrial application of parallel

robot, an particle swarm optimization algorithm based was proposed on adaptive diversity feedback ( APSO) to improve

the accuracy of parallel robots. Use the closed loop vector to calculate the robot’s kinematics solution, and the applica-

tion of APSO turn the structure parameters optimization problem into an optimization problem of nonlinear system, by cal-

ibrate the robot drive motor rotation, the machine get an ideal accuracy in the working space. Test on SRBD Delta paral-

lel robot, and the simulation results can reach the level of 10> mm, the validity of the method is verified.
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particle swarm optimization algorithm

error calibration



