Lecture 5:
Introduction to Modeling

COSMOS - Making Robots and
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The Model Allows Response Prediction

Given a starting condition, and a model

(think - iterated map ~ discrete-time dynamics)
we can predict what our robot will do.
==> Prediction reliable in short term.

“Bobs” response: Vik+1 = vk + —[—(b+ K)vi + Kvges + upin(tx)]

m
Robobrian Model: ;
Trt1 = Tk + Aug cos(6y) y
Yk+1 = Yk + Auy sin(by) ; <
Ok+1 = Ok + Avg |

Stability: Design control (u,v) so (x,y,6) acheive desired values.
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Next Step - Choice of Feedback Control

Model of “Bob™.
Mgy, = mug + Al—=bug + Ueng + U hill )

Control:
Ueng = K (Vges — Vi), K >0

Steady-state (when vy = vss, kK =0,1,2,...):

K " 1
— VUgs — Udes ~Uhill
b+ K b+ K
|\ ~ J s " =
Goesto1as K — o Goesto0as K — o

Why this choice for control? How do we choose (u,V)
for Robobrain? ==> Key form is feedback error
Signal: (11:7 Yy, 9) — (J:(lcsa Ydes s 9(1(15)
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Objective

» Understanding of Modeling using lterated Maps

» Using Matlab for Prediction using Model.
Predator-Prey System Example.

* Robobrain Model and Control Objectives.
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