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m Finally, the steering angle is determined
by defuzzifying the output MF.

m In this course, centroidal defuzzification
is preferred.

Defuzzify
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m Looks like the result here might be -
32.5, but it isn’t exactly. LN actually has
more area under the curve, so the
precise result will be to the left of -32.5

m Now try building this one (it's assigned
as part of HW3).

Set up the control loop

m Download the files carbackstraight.mdl and
carback.m from the web.

m Put the contents of carbackstraight.mdl into a
subsystem block with steering angle as an
input and y; y,, as outputs.

m Using mux/demux blocks put a Fuzzy
Controller in the feedback loop with  [&%

inputs ¥; y,, and output of steering angle: || =

The gain blocks convert ™" —t=___=
radians to degrees and . A

vice-versa o
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m Type ‘fuzzy’ at the matlab prompt to
bring up the GUI fuzzy designer.

m First, select product implication, the
other default methods are fine.

7 FIS Editor: Untitled
File Edit View
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m Now select Edit_Add Variable..._Input
to make it a two input-one output
system.

m Click on each input membership
function, and change the names
appropriately.

m Now double-click the first input to bring
up the membership function editor:

m A good first step is to define the Range
and display Range.




m Now add 2 more MFs since we want 5
total: Use Edit_Add MFs...Add triangular
MFs for now using ‘trimf’.

m Note that you can click and drag the
corners of an MF to change its position.
It is just as easy to explicitly type the
parameters in the window, and thus get
precisely what you want:

m It is good practice to assign the mfs in
numerical order such that mf1="LN’,
mf2="N’, ..., mf5='LP’. This will make it
easier to export the controller to other
languages (FORTRAN, etc.)
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m Type the linguistic names ‘LN’,’N’,etc. in
the window.

m When you are finished with w, you
should have something like this:
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m Follow the same procedure to partition
the y, input space.

) Membership Function Editor: hw3ans [_[O]x]
File Edit View

FIS Variables Membership function plots  Plot points: 181

LN N LP

g . _

: .

0 n n n n n
= B o 2 3 4 s
input variable "y A"

Curient Yariable Current Membership Function [click on MF to select]

Name oA Name LP
Type input Tope trapmf El

Params
Range =5 [ 1051310
Display Range [58 | Help | Clase | |

Fienaming MF 5t "LP" |

Tl 1L BT

m Double-click the output mf block and
partition the output space:

) Membership Function Editor: hw3ans [_[O]x]
File Edit View
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m Double-click the middle block to open
the Rules Editor

m Here are the first 3 rules

) Rule Editor: hw3ans [_[O]x]
File Edit View Options
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m Note the default selections. You must
intentionally select ‘OR’ or ‘NOT’

m Check out the Options menu. You can
work in your choice of 3 languages, and
your choice of 3 modes from verbose to
indexed.

m Finish the rule base, and try running
your controller. Tune by trial and error.




m Advantage--We have designed a decent
controller by formalizing human
knowledge. That is, we needed little or
no knowledge of feedback control
theory to build a successful controller.

m The fuzzy controller provides a smooth
control input as the inputs move from
one mf to another.

) Rule Viewer: hw3ans2 [_ [o] %]
File Edit WView Options
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m FIS with prod implication, max
aggregation, centriod defuzz.
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j m Shows entire algorithm in one glace.
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