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Analysis and Simulation of Six Degree of Freedom Swinging Platform Based on Matlab

LU Zhou, CHEN Songbo, JIANG Wei
Lingbayi Electronics Group Co., Ltd., Chengdu, Sichuan, 611731, China

Abstract: In the fields of modern industry and scientific research, the six degree of freedom swing platform is widely used in flight
simulators, automotive dynamics testing, robot motion control and many other scenarios due to its ability to simulate complex spatial
motion. The core of its motion control lies in accurately solving the length changes of each driving rod to achieve the six degrees of
freedom motion of the platform in space, and this process depends on the accuracy of the position inverse solution algorithm. This
article will delve into the position inverse analysis of a six degree of freedom swing platform, and ensure the reliability and
effectiveness of the algorithm through a combination of Matlab simulation and SolidWorks model verification.
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sarf=sin(arf);
carf=cos(arf);
sbet=sin(bet);
cbet=cos(bet);
sgam=sin(gam);
cgam=cos(gam);
h1l=cbet.*cgam;
h12=-carf.*sgam+sarf.*sbet.*cgam;
h13=sarf.*sgam+carf.*shet.*cgam;
h14=x;
h21=cbet.*sgam;
h22=carf.*cgam+sarf.*sbet.*sgam;
h23=-sarf.*cgam+carf.*sbet.*sgam;
h24=y;
h31=-shet;
h32=sarf.*cbet;
h33=carf.*cbet;
h34=z;
poll=h11*rp+h13*h+h14*1;
pol12=h12*rp+h13*h+h14*1;
po13=-h11*rp*0.5+h12*rp*0.866+h13*h+h14*1;
pol4=-h11*rp*0.866-h12*rp*0.5+h13*h+h14*1;
po15=-h11*rp*0.5-h12*rp*0.866+h13*h+h14*1;
po16=h11*rp*0.866-h12*rp*0.5+h13*h+h14*1;
po21=h21*rp+h23*h+h24*1;
po22= h22*rp+h23*h+h24*1;
p023=-h21*rp*0.5+h22*rp*0.866+h23*h+h24*1;
po24=-h21*rp*0.866-h22*rp*0.5+h23*h+h24*1;
po25=-h21*rp*0.5-h22*rp*0.866+h23*h+h24*1;

p026=h21*rp*0.866-h22*rp*0.5+h23*h+h24*1;
po31=h31*rp +h33*h+h34*1;

po32= h32*rp+h33*h+h34*1;
po33=-h31*rp*0.5+h32*rp*0.866+n33*h+h34*1;
po34=-h31*rp*0.866-h32*rp*0.5+h33*h+h34*1;
po35=-h31*rp*0.5-h32*rp*0.866+h33*h+h34*1,;
p036=h31*rp*0.866-h32*rp*0.5+h33*h+h34*1;
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11=sqrt((po11-bo1l).A2+(p0o21-b021)."2+(p0o31-b031)./2);
12=sqrt((po12-b012)./2+(p022-b022).”2+(p032-b032).12);
13=sqrt((po13-bo13)./2+(p023-b023).”2+(p033-b033)."2);
14=sqrt((po14-bol4)./2+(po24-b024).A2+(po34-b034).12);
15=sqrt((po15-b015)./2+(p025-b025).”2+(p035-b035).12);
16=sqrt((po16-b016)."2+(p026-b026).”2+(p036-b036)."2);
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