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ay Summary

Design and Compare Conventional and Neural Controllers for
a Small Robot Arm

Position and Velocity Feedback Design

M User Friendly Interface Design
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mm“ High Level Block Diagram

D/A
Converter

Robot Arm System

Pentium based PC
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Control Bleck Diagram
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WW\% Progress

1 System ldentification

W‘W” 0 Help Menu




System ldentification

System

o Levellarmwitihlight load
Ohjective:

i Find SystemiVoedelfrom Fheory
1 Derive S-Plane

1 FinadiPlantModel
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WW“I“ Robot Arm System Block Diagram
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Ra=2.60hms La=0.18mH Gives a pole at 340Hz
W““I$ Kt=0.00767Nm/amp Kv=0.00767V/rad/sec Kg = 1/70
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Power Amp pole at 60kHz
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m 25ms counterclockwise
u 15ms clockwise
1 Design werst case
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With K=Vout/VVIn=0.977
and td=25ms
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W\ul. Verifying Result
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hm Using Simulink te'simulate plant

1 Y%0vershooet ofexperiment did not agree
$ With simulation

“\lMD Switch to 2nd order system
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W“‘M Approeaches

W.
NM# 5 Matlalbimaten
W““I‘M 2 Unknoewnsipole and K

iRy teimatch
W“I 0 Expernmental finding gain K
W M useMatlLanito match up pole
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WM VEIoCIty Approach

MM“. 1 [1ime revelutiens at different voltages
NWN 1 Divide velocity by Input veltages

WD Adjusttoaverage K

Wm 0 Matlab te matehipole
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RESUILS
l—
—s* 2
o el 69*@ """
| | VatlabMateh: e =
s(s/32+1)
ll 101*@ $*0.025
Gp =
s(s/2+1)
l l Gain k 1 0.75 0.33 0.2
% Overshoot 44% 41% 10% 0%
Experiment
l l % Overshoot 44% 36% 13% 3%
Matlab
% Overshoot 43% 35% 15% 5%
l l K-Measurement
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Wul. Help Menu
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NMF 1 Sone commands are netverified on main
W SCIEEN
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“ M 1 Needed'extra space
W\\w I Commandilineadded torealtime plots
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[S5]1 SET POINT TYPE
[»]1 ALTERHMATING STEFP

[al FIAED CONTROLLER
[1-2]1 TYPE:

[O]1:

[kil:
[k21:
[k31:
[k41:
[k51:

[=1]1:
[uv]l:
[F1:
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SELECT ONME OF THE FOLLOWIMNG:
Motow | OFF)
Gain
Gain
Gain
Gain
Gain

Command set point H.8d
Ramp velocity 188.HA
Sampling Fregquency<Hz> 288.H88
Data buffer duration<Sec? 3.8
Lowpass filter cutoff{Hz> 20.8
Input StepsRamp frequency{Hz> A.58
Plotting wvariable Angle

Graph the data buffer ~ Save on Disk
Realtime plot

Quit program




Main Screen Commands Main Screen andor Real Time Plot Commands
Change Controller Typedal Takez You Back to Main Screend<x
Quit<{qg or Q> Motor OnA0fFfC0>

Data Buffer Duration Sec<T> Toggle Set Points<e)_

Plotting Variahle<U>

lave Freqguency Hzd(i>

Low Pass Filter Cutoff Hz=<{f>

Switch HWave Forms(5>

Zero Present Measurments(z)

Set or Command Point<{s>)

Change Gain(k then 1-5»

Ramp Uelocitydul

Sampling Frequency Hz<(F>

Real Time Plot<{R>

Graph Data Buffer(G>
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Subproject Time in Veeks Progress
System ldentificatio 3 0.5 weeks left
Menu 1 Done

P-Controller Design and Testing 1 0.5 weeks left

Investigate & Implerment Neural 2 Not Started
Networks with P-controller
\elocity Algorithm 2 Not Started
Two Loop Design With Neural 1 Not Started
Networks
Feed-Forward Control & 1 Not Started
Impementation in Neural Networks

Digital Control Analysis 1 Not Started
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