Final Project

(control a mobile arm for pick and place application using visual servoing
technique)
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1.1 EXPERIMENTAL SETUP

-MG996R *4
-24vDC MOTOR *2
-H BRIDGE(L298N)

-ARDUINO UNO R3
-PCA9685
-B3 S <3
25V @Eith

1.2 Approach

OUTLINE:

arm design

arm control
forward kinematics

inverse kinematics

outward dynamics

inward dynamics

coordinate transform
car control
vision algorithm
find circle
flow chart

simulation



(1)Arm Design
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(2)Arm control

Forward Kinematics
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Inverse Kinematics

Inverse kinematics solution-
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Kinematics simulation
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Dynamics Simulation

Torque 7 vs time
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(3)Coordinate Transform
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AR B (intrinsic parameter):
Realsense d435i

camera_cx 321.798
camera_cy 239.607

camera_fx 615.899
camera_fy = 616.468

S ERE B (extrinsic parameter):
N EB=FBIEMRTransform matrix * Rotation matrix
Rotation matrix: B LR REF Bend_effeter AR —
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Rotation matrix = Rx(pi)*Ry(-pi/2)



(4)Car Control

pseudo code:

B HERGE

velocity = @
velocity = (HBHEF.L-EIFL) * k

1¥ velocity > ©:
go backward

go forward
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k

e.5

if np.size(coordinate,®) ==

1E ) =38

coordinate = rad_sort(coordinate)
1f -coordinate[@][@] < 1e:
vel = ©

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

f vel < @:
vel = -vel
velocity = str(vel) + "," + "1\n"
velocity = str(vel) + "," + "B\n"

ser.write(velocity.encode())

ser.write(("50,0\n").encode())

(5)Vision Algorithm
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Hough for circle algorithm:




gx : gradient in x axis
gy : gradient in y axis
Implementation
(e —E=#HRMBBFaccu=( X, Y., R), SRR OXER, HiY ERERNE
FER
(2)FI A sobel filter B H M HIgx gy

Q) E NI BRIB ARmax R B/MERmin

@OFAT:
Xc = x — Rcos6
Yo =y — Rsinf

45— @R E M D pixel R (x,y) R H B (Xc,Yc)

(5)FRMIRaccu(X ., Y., R)+1
(6) @ E|accufR R HE B R 1§ HA ML B 8
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(5)Flow Chart

PC (python}
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1.3 Simulation

initial position final position
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- solidwork simulation:
https://drive.google.com/file/d/1zjSCiypEF NablboHPWApGBVYOMS0Ug0GO/view

-Trajectory simulation video:
https://drive.google.com/file/d/1MfFIZxiK4l 62xk2KEm2N1igUXctGE2Kb/view?usp=s haring
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