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Summary

Design and Compare Conventional and Neural Controllers for 
a Small Robot Arm
Position and Velocity Feedback Design
User Friendly Interface Design



High Level Block Diagram
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Control Block DiagramControl Block Diagram
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ProgressProgress

❂❂ System IdentificationSystem Identification

❂❂ Help MenuHelp Menu



System IdentificationSystem Identification

SystemSystem
❂❂ Level arm with light loadLevel arm with light load
Objective:Objective:
❂❂ Find System Model from TheoryFind System Model from Theory
❂❂ Derive SDerive S--PlanePlane
❂❂ Find Plant ModelFind Plant Model



Robot Arm System Block DiagramRobot Arm System Block Diagram

Ra=2.6Ohms La = 0.18mH  Gives a pole at 340Hz

Kt=0.00767Nm/amp  Kv=0.00767V/rad/sec  Kg = 1/70

Power Amp pole at 60kHz
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SS--Plane of SystemPlane of System

Integrator



Open Loop Open Loop WinConWinCon



Time Delay MeasurementTime Delay Measurement
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Time DelayTime Delay

❂❂ 25ms counterclockwise25ms counterclockwise
❂❂ 15ms clockwise15ms clockwise
❂❂ Design worst caseDesign worst case



Second Pole SearchSecond Pole Search

❂❂ At 2nd pole phase lag should be 135ºAt 2nd pole phase lag should be 135º
❂❂ 135º=135º=--90º90º--arctan(arctan(ωω/pole)/pole)-- ((ωω*Td*180/*Td*180/ππ))
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ProblemProblem

❂❂ Td too big Td too big 
❂❂ ωω*Ts*180/*Ts*180/ππterm =45 degreeterm =45 degree

135º=135º=--90º90º--arctanarctan((ωω/pole)/pole)-- ((ωω*Td*180/*Td*180/ππ))
❂❂ Pole not verifiedPole not verified



K valueK value
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ConclusionConclusion
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Verifying ResultVerifying Result

❂❂ Using Using Simulink Simulink to simulate plantto simulate plant
❂❂ %Overshoot of experiment %Overshoot of experiment did not agree did not agree 

with simulationwith simulation
❂❂ Switch to 2nd order systemSwitch to 2nd order system

Gp
K

s s p

stde=
+

−

( / )1



MeasurementMeasurement

Gain  k 1 0.8 0.33 0.2
% Overshoot 44% 41% 10% 0%



ApproachesApproaches

❂❂ MatLabMatLab matchmatch
•• 2 unknowns pole and K2 unknowns pole and K
•• try to matchtry to match

❂❂ Experimental finding gain KExperimental finding gain K
•• use use MatLabMatLab to match up poleto match up pole



Velocity ApproachVelocity Approach

❂❂ Time revolutions at different voltagesTime revolutions at different voltages
❂❂ Divide velocity by input voltagesDivide velocity by input voltages
❂❂ Adjust to average KAdjust to average K
❂❂ MatLabMatLab to match poleto match pole

Voltage Time/Revolution Gain
4 Volts 12.5 sec 7.2
3 Volts 12.8 sec 9.375
2 Volts 13.0 sec 13.84



ResultsResults
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K Measurement

Gain  k 1 0.75 0.33 0.2
% Overshoot
Experiment

44% 41% 10% 0%

% Overshoot
M atlab

44% 36% 13% 3%
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Help MenuHelp Menu

❂❂ Some commands are not verified on main Some commands are not verified on main 
screenscreen

❂❂ Needed extra space Needed extra space 
❂❂ Command line added to real time plots Command line added to real time plots 



Main ScreenMain Screen



Help ScreenHelp Screen



Real Time PlotReal Time Plot



Revised ScheduleRevised Schedule
Subproject Time in Weeks Progress

System Identificatio 3 0.5 weeks left
Menu 1 Done

P-Controller Design and Testing 1 0.5 weeks left
Investigate & Implement Neural

Networks with P-controller
2 Not Started

Velocity Algorithm 2 Not Started
Two Loop Design With Neural

Networks
1 Not Started

Feed-Forward Control &
Impementation in Neural Networks

1 Not Started

Digital Control Analysis 1 Not Started
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