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E3Z - MG996R * 24V DC MOTOR
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MATLAB

Inverse Kinematics

Inverse kinematics solution.
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Kinematics simulation

Dynamics Simulation

joint angles vs t
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MATLAB

initial position final position
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Coordinate Transform A2 (intrinsic parameter):
Realsense d435i

mEn [ poms [ RLER | 0RERR | p——

camera_cy

camera_fx
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Xw camera_fx camera_fx
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(Xc,Ye,Zo): HHRAAIE A2
(Xe,Ye,Ze):end_effectertbf %



FLOW CHART

Find 3 drcles

Coordinale

Transfommatian

limes = 2

tirree=s = {ramen coordinale]

fimes

Geet the: Biggest droe| Gel the: micdle drde

center of the Camera coondinate - cener of the crcle

Get the s
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Foragrd Backward
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velocity

velocity =

(%)

(g - EL) * K

- velocity > ©:

go backward

go forward

k

0.5
np.size(coordinate,®) ==
coordinate = rad_sort(coordinate)
-coordinate[@][@] < 16:
vel = @

vel = -coordinate[@][@] * k

vel < ©:

vel = -vel

velocity = str(vel) + ","
velocity = str(vel) + ","

.write(velocity.encode())

.write(("50,8\n").encode())
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Implementation
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(c=c.) +(r-r) =R’ @FIE T
X ¢. =c—Rcosfl
r =r-Rsin® X¢c = x — Rcosf
Yc =y — Rsinf
cosf = S
g
Y 9 ) , £ 5— [ER R E G pixelZE f(x.y) R HE L:(Xe.Y0)
(c,r) B - (5)¥ B fl1accu(X,. . V.. R)+l
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gx : gradient in x axis

gy : gradient in y axis
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