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Abstract: Robots are important equipment in modern industrial manufacturing and production. As products
move towards small batch, multi-variety, and flexibility, robot collaboration systems based on multi-information
fusion enable high-end precision manufacturing industries. This research focuses on the precision alignment and
insertion technology of a hand-eye cooperation system in the field of precision electronic component assembly.
By establishing a contact state model between electronic components and heterogeneous plates, the motion
characteristics of force and displacement are analyzed. A compound control algorithm integrating visual, force
sense, and encoder information is proposed, combined with visual inspection and tracking technology.
Component insertion comparison experiments and assembly experiments based on algorithm fusion are carried
out on the electronic component assembly platform. The results show that the positioning accuracy in the
alignment phase is within 0.185 pixels. The contact state judgment and adjustment algorithm in the assembly
stage ensures the safe and effective assembly of components.
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Table 2 Pseudo code for contact state determination algorithm

¥ 1 BRESHE
Input: ¥, F,, F,, M M, ,M_ ,h, h, h,h, h h,,w.Genh,z,I &, , &,k

Output: MR (2)-(f)
Initialization :
Ax, <0, Ay, «0,Ay, <0, AG, <0, AO, <« 0, A, <0
a1, <04, m«0
while z, e (hp —h,,h, +5h) do
YR FiEE): z, =a-Sh
if M (F)e(0-¢,,.0+¢,) and F.(h,)/F.(% < h,)e(l-K1+%) then
Output: FZALRES(b), LATEENZE: h,+6h , m<«0, break;
Ay, <1, -2M[F,
elseif M (F)¢(0-¢,,,0+¢&,,) then
Output: HEAIRE(d), LAFEFNZE: h,+56h . m<«0, break;
AB,, « arccos F,(w,)/F.(h,.)
elseif M (F)¢(0-¢,,,0+¢,) then
Output: EfIRZ (), LIFIZENE: h,+06h, m«0, break;

arctan (2F, /F,)

Ab, ear«;:sin((h1 +h, —My/FY)/wS) or A6, « 5

elseif F.(z,)#(0—-¢,,0+¢&,) then



Output: ALK (BN, LATEENZE: b, +6h , m<«0, break;
elseif z,>h, —h, and F,/(z,)e(0—¢,,0+¢&,) then

Update: m <« m+1

Output: FEALIRE(c)
else

Output: break;
end if

Update

3 af,0<m<2
“T\(n, +oh-n)[sh-a(1-p") /(- B)m=3

end while
Update
k«k+1

oh(Gen) < h (Gen) — h (Gen —1) + 5h(Gen-1)
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Ay, (k)
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JEWNRBERZE . B 6 Xt S B 45 i HE I
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Fig. 11 Mechanical properties corresponding to the bottom is supported
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