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Abstract—In this paper, we present a weights-learning algorithm
based on the CHC algorithm, which is a specialization of
traditional genetic algorithms, to automatically learn the optimal
weights of the antecedent variables of the fuzzy rules for the
proposed weighted fuzzy interpolative reasoning method based
on bell-shaped membership functions. We also apply the
proposed method to deal with the truck backer-upper control
problem. The experimental results show that the proposed
method using the optimally learned weights gets better accuracy
rates than the existing methods for dealing with the truck backer-
upper control problem.
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L

Sparse fuzzy rule bases contain blank areas uncovered by
fuzzy rules in the universe of discourse with respect to the input
variables. When the observation occurs in these blank areas,
traditional fuzzy rule-based systems may get improper fuzzy
reasoning results. Because fuzzy interpolation techniques can
make inferences with sparse fuzzy rule bases effectively, fuzzy
interpolation is an essential solution for inference in sparse
fuzzy rule-based systems. Some fuzzy interpolative reasoning
methods have been presented for sparse fuzzy rule-based
systems [1]-[7], [10], [11], [13], [14], [17], [18].

In this paper, we present a weights-learning algorithm
based on the CHC algorithm [8], which is a specialization of
traditional genetic algorithms (GAs) [12], to automatically
learn the optimal weights of the antecedent variables of the
fuzzy rules for the proposed weighted fuzzy interpolative
reasoning method, based on bell-shaped membership functions.
We also apply the proposed method to deal with the truck
backer-upper control problem. The experimental results show
that the proposed method using the optimally learned weights
gets smaller error rates than the existing methods [1], [6], [7],
[11], [15].

INTRODUCTION

1.
A Dbell-shaped fuzzy set 4 in the universe of discourse U

2b
can be represented by e ( ] , where the parameters a and b
alter the width of the membership function curve of A4, the
parameter ¢ denotes the mean (i.e.,, the center) of the
membership function of 4 and b = 0. For simplicity, a bell-
shaped fuzzy set 4 can be represented by (a, b, ¢). For example,
Figure 2 shows a bell-shaped fuzzy set 4, where 4 = (2, 2, 5).
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The representative value “Rep(A4)” of a bell-shaped fuzzy set 4
is defined as follows:
Rep(4) =c. 1)
Let ¢4 and cp be the representative values of two bell-
shaped fuzzy sets 4 and B, respectively. If ¢, < cp, then 4 is at
the left-hand side of B and the total ordering relationship
between 4 and B is denoted by “4 < B”. Otherwise, 4 is at the
right-hand side of B and the total ordering relationship between
A and B is denoted by “B < A”.
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Figure 1. Bell-shaped fuzzy set 4 =(2, 2, 5).

Generally speaking, the larger the values of the parameters
ay and by of the bell-shaped fuzzy set A, the larger the
fuzziness of the fuzzy set A. Let 4 and B be two bell-shaped
fuzzy sets, where 4 = (ay, by, ¢s) and B = (ap, b, cp). The
ratios of the fuzziness RF, (A4, B) and RF;(A, B) of the bell-
shaped fuzzy set 4 to the fuzziness of the bell-shaped fuzzy set
B with respect to the parameters a and b, respectively, are
defined as follow:

RF A4,B)= 94, 2
dap
_b,
RFy4,B)= 4. 3)
by
III. A WEIGHTED FUZZY INTERPOLATIVE REASONING

METHOD FOR SPARSE FUZZY RULE-BASED SYSTEMS USING
BELL-SHAPED MEMBERSHIP FUNCTIONS
In this section, we present a weighted fuzzy interpolative
reasoning method for sparse fuzzy rule-based systems using
bell-shaped membership functions. Consider the following
weighted multiple fuzzy rules interpolation scheme using bell-
shaped membership functions:
Rule 1: If X; is A1 (wy) and X; is A12 (w,) and ...and X, is 41, (W) Then Yis By
Rule 2: If X is Ay (wy) and X3 is A (w,) and ...and X, is 42, (W) Then Yis B,

Rule n: If X, is A,,; (w1) and X; is 4,, (w,) and ...and X, is 4, (W,,) Then Yis B,
Observation: X, is A, and X, is 4," and ...and X,, is 4,,”

Conclusion: Yis B®



where X; denotes the jth antecedent variable, Y denotes the

consequence variable, the antecedent fuzzy set 4; of Rule i is

represented by (a, ,b, ,c, ), the consequence fuzzy set B; of
ij ij ij

Rule i is represented by (ag by, cp)s the jth observation fuzzy

set A»* is represented by (a,, AHC .) » the interpolated

consequence fuzzy set B is represented by (a, c.)> W

" B ’ b’
denotes the weight of the antecedent variable X;, 0 <w; <1, 1<
J < m, m denotes the number of antecedent variables appearing
in the fuzzy rules and » denotes the number of fuzzy rules.
Based on the weighted multiple fuzzy rules interpolation
scheme, the proposed method for fuzzy rule interpolation using
bell-shaped membership functions is now presented as follows:

Step 1: Choose p neighboring fuzzy rules Rule 1, Rule 2, ...,
and Rule p with respect to the observation as the closest fuzzy
rules [5] with respect to the observation, where each antecedent
fuzzy set A; of the closest fuzzy rule Rule i is either the left
nearest fuzzy set or the right nearest fuzzy set of the
observation fuzzy set A,»*, 1<j<mand1<p<n.

Step 2: Based on [5], calculate the weight W; of Rule i, where 1
< i < p. Assume that A ; and A

antecedent fuzzy set and the rlght nearest antecedent fuzzy set
with respect to the observation fuzzy set A , respectively,
where 1 </;<pand1<7,<p. Let

; are the left nearest

o =Cy
-7 |, if 4 ; < 4; <4, 4)
’11,1_ c, —Cy
1, if 4, < 4;, where 1<i < p,
4y —Cp
-1 Sohif A <A <4, 5)
A = Cu, —Cy,
"iJ j j
1, if 47 < 4,,where 1<i< p,
where 1 <j <m. Let
Min w, /1.
W- _ 1</<m Y (6)
leln w; A,
<j<m J

where W; denotes the weight of the fuzzy rule Rule i, 0 < W; <
1, in =land1<i<p.

i=1

Step 3: Calculate the mean c,. of the interpolated
consequence fuzzy set B, shown as follows:
P
= Z W.xcy, (7)
i=1

where 0 S ;< 1, iW':l and 1 <i<p.

i=1
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Step 4: Calculate the ratio RF), of the composite fuzziness of
the observation fuzzy sets to the composite fuzziness of the
antecedent fuzzy sets with respect to the parameter b, shown as
follows:

CF; ZW xb, ®)
Jj=1
CF,, = ij xb, where 1 <i<p )
j=1
RF, :pL, (10)
ZW,-XRF;”

where CF}’ denotes the composrte fuzziness of the observation
fuzzy sets A1 s Az ,...,and A,,, with respect to the parameter b,
CF),; denotes the comp051te fuzziness of the antecedent fuzzy
sets A;, Ap, ..., and A4;,, of the fuzzy rule Rule i with respect to
the parameter b, RF, denotes the ratio of the composite
fuzziness of the observation fuzzy sets to the composite
fuzziness of the antecedent fuzzy sets 4;; with respect to the

P
parameter b, RF, > 0,0< W; <1, ZWizl,lﬁjSmandIS
i=1

< p. Calculate the value of b,

i < of the interpolated

consequence fuzzy set B = (a ¢,. ) » shown as follows:

B’ B"

B; ]’

where 0 < W; <1, Zp:Wi=l and 1 <i<p.

i=1

S xb (1)

i=1

b,. =RF, x(

Step 5: Calculate the ratio RF, of the composite fuzziness of
the observation fuzzy sets to the composite fuzziness of the
antecedent fuzzy sets with respect to the parameter a, shown as
follows:

CF: =Sy xa, (12)
J=1
ag=iwx%’ (13)
j=l
* 14
RE, = — CF,__ (14)
ZVV[XCFu,i

where CF,” denotes the composrte fuzziness of the observation
fuzzy sets A, 1> A2 ,...and 4,, with respect to the parameter a,
CF,; denotes the composite fuzzmess of the antecedent fuzzy
sets A;, Ap, ..., and A4;,, of the fuzzy rule Rule i with respect to
the parameter a, RF, denotes the ratio of the composite
fuzziness of the observation fuzzy sets A to the composite
fuzziness of the antecedent fuzzy sets 4 w1th respect to the

parameter a, RF,>0,0< W; <1, ZWI =1,1<j<mand 1<}
i=1

< p. Calculate the value of a,. of the interpolated consequence

fuzzy set B = (aE , bB* ,Cpe ), where



P
a, :RFHX(ZW,. Xa, ) (15)

i=1

)4
0w, <1, ZWI =1 and | £i < p. Therefore, we can get the

i=1

interpolated consequence B, where B =
(a,.,b,,c,)-

S

fuzzy set

IV. A WEIGHTS-LEARNING ALGORITHM TO
AUTOMATICALLY LEARN THE OPTIMAL WEIGHTS OF THE
ANTECEDENT VARIABLES OF THE Fuzzy RULES

In this section, we present a weights-learning algorithm
based on the CHC algorithm [8], which is a specialization of
traditional genetic algorithms (GAs) [12], to automatically
learn the optimal weights of the antecedent variables of the
fuzzy rules for the weighted fuzzy interpolative reasoning
method. The CHC algorithm [8] uses the crossover generation,
elitist selection, heterogeneous recombination and cataclysmic
mutation for evolution. Assume that a fuzzy rule-based system
has a knowledge base consisting of » fuzzy rules, where X,
X,, ..., and X,, denote the antecedent variables of the fuzzy
rules with respect to the inputs xi, x,, ..., and x,,, respectively,
and Y denotes the consequence variable of the fuzzy rules with
respect to the output. Let I/I&j denote the weight of the

antecedent variable X;, where 1 < j < m. Given a set S of
training samples, where S = {S}, S, ..., Sp}, the input values of
each training sample S; are represented by (x;1, Xy, ..., Xin), the
target output of training sample S, is represented by y;, 1 <i< P
and P denotes the number of training samples. In the proposed
weights-learning algorithm, a population consists of /
chromosomes and each chromosome consists of m genes,
where the value g; of the jth gene denotes the weight Wy; of the
antecedent variable X; of the fuzzy rules, 0 < g;<land 1 <j <
m, as shown in Figure 2. Assume that % denotes the
heterogeneous recombination threshold for incest prevention.

lalaola |l | anl g ]

Figure 2. Encoding the weights of the antecedent variables into a chromosome.

Chromosome

The proposed weights-learning algorithm is now presented
as follows:

Step 1: Initialize two chromosomes, where one chromosome

has the weights 0, 1, 0, 1, ..., 0, 1 and the other chromosome

has the weights 1, 0, 1, 0, ..., 1, 0. Then, the system randomly

generates the remaining / - 2 chromosomes to form the initial

population. Let , _ { m —* .
4

Step 2: For each chromosome in the current population, decode
the chromosome into the weight WX/_ of each antecedent

variable X; of the fuzzy rules, where 1 < j < m. Based on the
weighted fuzzy rules interpolation scheme, let the input values
Xi1, Xp2, ..., and x;,, of each training sample S; (x;1, Xp, ..., Xim, Vi)
be the input observation “X; = x;;, X; = xp, ..., and X, = x;,,” ,
where 1 <i < P and y; denotes the target output of S;. For each

training sample S; = (x;1, Xi, ..., Xims Vi), apply the proposed
weighted fuzzy interpolative reasoning method to generate the
fuzzy interpolated result B, with respect to the input
observation “X; = x;, Xo = xp, ..., X, = X;,”, Where 1 < i < P,
For each B,-*, if B,-* is a fuzzy set, then use the center of gravity
defuzzification method [16] to defuzzify B/ into a crisp-valued
inferred output y;, where 1 < i < P. Based on a predefined
fitness function, calculate the fitness value of each
chromosome between the inferred outputs and the target
outputs of the training samples.

Step 3: Select chromosomes from the current population based
on the binary tournament selection method [9] to form a mating
pool. The system repeatedly randomly selects two
chromosomes from the current population and puts the
chromosome having the larger fitness value into the mating
pool and then puts the two selected chromosomes back into the
current population. Repeatedly perform the above process until
the number of chromosomes in the mating pool is equal to /,
where / denotes the number of chromosomes of a population.

Step 4: Perform the blend crossover (BLX-@) method [8] with
the chromosomes in the mating pool, where 0 < o< 1 (Note: In
this paper, we let & = 0.5). For each chromosome C; in the
mating pool, the system randomly generates a real value
between 0 and 1. If the randomly generated real value is
smaller than a predefined crossover rate % where y € [0, 1],
then the system randomly chooses another chromosome C;
from the mating pool in which the number of distinct genes
between C; and C; is larger than the value of 4, and randomly

4
[8] with the selected chromosomes C; and C;. Figure 3 shows
an example how the system updates the genes between the two
selected chromosomes C; and C;, where the values of the genes
g and g; of C; and C; shown in Figure 3 are updated by the
system, respectively.

chooses [ m —‘ crossover points to perform the BLX- crossover

Crossover Point Crossover Point

8 8 8 84 & 8s & &0
Before C; 0.58 0.12 0.80 0.42 0.13 0.21 0.48 0.62
Performing
Crossover
Operation G | 0.58 | 0.30 | 0.85 | 0.19 | 0.07 | 0.51 | 0.24 | 0.17 |
&1 &2 &3 84 &7 83 89 8o
After C; | 0.58 | 0.25 | 0.80 | 0.42 | 0.13 | 021 | 0.40 | 0.62 |
Performing

Crossover
Operation q | 0.58 | 0.165 | 0.85 | 0.19 | 0.07 | 0.51 | 0.36 | 0.17 |

Figure 3. The system updates the genes between the two selected

chromosomes.

Step 5: For each chromosome in the mating pool, decode the
chromosome into the weight WX/_ of each antecedent variable

X; of the fuzzy rules, where 1 <j < m. Based on the weighted
fuzzy rules interpolation scheme, let the input values x;;, x, ...,
and x;, of each training sample S; = (x;1, X;2, ..., Xim» V;) be the
input observation “X; = x;;, X, = xp, ..., and X,, = x;,,” , where 1
< i< P and y; denotes the target output of S;. For each training
sample S; = (x;1, Xi, ---, Xims Vi), apply the proposed weighted
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fuzzy interpolative reasoning method to generate the fuzzy
interpolated result B,” with respect to the input observation “X;
=xi1, X2 =Xp, ..., X, = x;,”", where 1 <i < P. For each B, if B,
is a fuzzy set, then use the center of gravity defuzzification
method [16] to defuzzify B;" into a crisp-valued inferred output
y,-*, where 1 < i < P. Based on a predefined fitness function,
calculate the fitness value of each chromosome between the
inferred outputs and the target outputs of the training samples.
Perform the elitist replacement to form the population of the
next generation. The system selects chromosomes having the
top / largest fitness values from the / chromosomes in the
current population together with the / chromosomes in the
mating pool to form the population of the next generation. If
the number of selected chromosomes from the mating pool is
equal to zero, then let 2 = 4 — 1. Otherwise, go to Step 6. If 4 =
0, then go to Step 7. Otherwise, go to Step 6.

Step 6: If the number of evolutions meets a predefined
maximum number of evolutions, then let the chromosome,
which has the largest fitness value be the optimal chromosome
and go to Step 8. Otherwise, go to Step 2.

Step 7: Reinitialize the population using the cataclysmic
mutation method [8]. The system puts the best chromosome
having the largest fitness value in the current population into
the population of the next generation and mutates the
remaining / - 1 chromosomes of the current population to form
the /- 1 chromosomes in the population of the next generation.
For each gene of a mutated chromosome, the system randomly
generates a real value between 0 and 1. If the generated real
value is smaller than 0.5, then the system replaces the value of
the gene with a randomly generated real value between 0 and 1.

Let h:[
4

chromosome, and go to Step 2.

m—‘, where m denotes the number of genes in a

Step 8: Decode the chromosome having the largest fitness
value into the weights WX1 , WX2 , ..., and ¥, to be used in

the proposed weighted fuzzy interpolative reasoning method.

V. EXPERIMENTAL RESULTS

In this section, we apply the proposed weights-learning
algorithm to automatically learn the optimal weights of the
antecedent variables of the fuzzy rules for the weighted fuzzy
interpolative reasoning method to deal with the truck backer-
upper control problem [15].

The goal of the truck backer-upper control problem [15] is
to back up a truck to a loading dock as precisely as possible,
where the behavior of the truck can be described by three state
variables x € [0, 100], y € [0, 200] and ¢ € [-90, 270], x
denotes the horizontal axis, y denotes the vertical axis and ¢
denotes the azimuth angle. The truck starts from an initial state

and should back up to the loading dock with the target state (50,

200, 90), i.e., x = 50, y = 200, and ¢ = 90. In order to control
the truck, the steering angle 6 € [-30, 30] is provided for each
move of the truck. In general, it is assumed that the distance
between the truck and the loading dock is quite large, and the
state variable y can be ignored, so that the truck backer-upper
control problem can be simplified into 8= fix, ¢) [11]. In [11],
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Huang and Shen used a more compact fuzzy rule base of the
six fuzzy rules shown in Figure 4 for truck backer-upper
control. In this paper, we adopt the fuzzy rule base of the six
fuzzy rules shown in Figure 4 for truck backer-upper control,
where each row shown in Figure 4 denotes a fuzzy rule, shown
as follows:

Ifxis A and ¢is B Then &is C,

where x and ¢ are the antecedent variables denoting the
horizontal axis and the azimuth angle, respectively, 8 is the
consequence variable denoting the steering angle, and 4, B and
C are the possible fuzzy sets of x, ¢ and 6, respectively.
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Figure 4. Membership functions of the six fuzzy rules [11].

Based on the weighted multiple fuzzy rules interpolation
scheme, assume that each fuzzy rule of the six fuzzy rules for
truck backer-upper control is represented as follows:

If x is A (wy) and @is B (w,) Then 8 is C,

where x and ¢ are the antecedent variables denoting the
horizontal axis and the azimuth angle, respectively, @ is the
consequence variable denoting the steering angle, 4, B and C
are the possible fuzzy sets of x, ¢ and 6, respectively, and w,
and w, denote the weights of the antecedent variables x and ¢,
respectively. Let each chromosome have two genes g; and g,
which denote the weights w, and w, of the antecedent variables
x and ¢, respectively, where 0 < g; <1 and 0 < g, < 1. Based on
the fuzzy rule base shown in Figure 4 and the 64 initial states
shown in Table I, we apply the proposed weights-learning
algorithm for truck backer-upper control shown in Figure 5 to
learn the optimal weights of w, and wy for the proposed
weighted fuzzy interpolative reasoning method, where the
population size is 30, the crossover rate is 0.95 and the number
of evolutions is 100. In this paper, we use the following fitness
function to calculate the fitness value Fitness of each
chromosome for truck backer-upper control:

¢if - 90‘ B

>

Fitess=| 1 & ‘xif _50‘+

645 2

(16)

where 1 <i<64.



Initialize 30 chromosomes to form the
initial population. Let 7 =1 and let k=1

v

v

Jj=1

v

Decode the jth chromosome C; in the population into the weights

w, and w, of the antecedent variables x and ¢

i=1
v

Input the initial state S; of the truck and let S; be the

current state (x;, vi, @)

v

Let the state values x and ¢ of the current state be the

input observations and apply the proposed weighted |

Let the next state be the

fuzzy interpolative reasoning method to generate the
steering angle @ based on the six fuzzy rules

v

Generate the next state (x;, y;; ¢) of S; based on the
generated steering angle €, shown as follows:

x”=x+2x(cos(f{P) + f(O) + sin(fH) x sin(fP))),
y’ =y +2x(sin(f{ +A6)) - sin(f(6) X cos((#))),
¢ = (180/pi) X ( /(@) — 2 X asin((2 X sin(A &))/4))

current state of the truck

f

Perform the binary tournament
selection method [9] on the
chromosomes  in  the  current
population to form a mating pool

v

v

3> 200

Yes

No

Get the reaching state (x/, y/, ¢/) of S;and let i=i+ 1

Perform the BLX-a crossover method
[8] on the chromosomes in the mating
pool, where the crossover rate = 0.95

v

A

Calculate the fitness value Fitness of the chromosome
Cjandletj=j+1

30 chromosomes with their
fitness values

Perform the elitist replacement on the
chromosomes in the current population
and the mating pool to form the
population of the next generation

Perform the cataclysmic mutation method [8] on the
chromosome of the current population to form the

population of the next generation. Let 7 =1

The number of the selected
chromosomes from the mating pool
is equal to zero

Yes

No

k> 100 <

A

Yes

Decode the chromosome having the largest fitness value into the weights w, and w, for the proposed weighted fuzzy
interpolative reasoning method

Figure 5. The flowchart of the proposed weights-learning algorithm for truck backer-upper control.
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TABLE I
64 INITIAL STATES WITH RESPECT TO THE TARGET STATE (50, 200, 90)

sers, ) gms L) guie (i)
) (10, 10,270) S (30, 70, 0) Sus (60, 50, 90)
S, (10,20, 225) S (30, 80, -45) Sis (60, 60, 45)
Ss (10, 30, 180) Sas (40, 10,270) Sir (60, 70,0)
S, (10, 40, 135) S (40,20, 225) Sus (60, 80, -45)
Ss (10, 50, 90) Sy (40, 30, 180) S (70, 10,270)
S (10, 60, 45) S (40, 40, 135) Sso (70,20, 225)
S (10,70, 0) S (40, 50, 90) Ssi (70, 30, 180)
Sg (10, 80, -45) S0 (40, 60, 45) Sz (70, 40, 135)
S, (20, 10,270) S51 (40,70, 0) Ss3 (70, 50, 90)
Sio (20,20, 225) S5y (40, 80, -45) Sst (70, 60, 45)
S (20, 30, 180) S (50, 10,270) Sss (70,70, 0)
Siy (20, 40, 135) S (50,20, 225) Sss (70, 80, -45)
Si3 (20, 50, 90) Sss (50, 30, 180) Ss7 (80, 10,270)
Sis (20, 60, 45) Sso (50, 40, 135) Sss (80,20, 225)
Sis (20,70, 0) 7 (50, 50, 90) Sso (80, 30, 180)
St (20, 80, -45) Sss (50, 60, 45) S0 (80, 40, 135)
Si7 (30, 10,270) S (50,70, 0) Si (80, 50, 90)
Sis (30,20, 225) Sio (50, 80, -45) Se2 (80, 60, 45)
St (30, 30, 180) Su (60, 10,270) S (80,70,0)
S (30, 40, 135) Six (60,20, 225) Ses (80, 80, -45)
Si (30, 50, 90) Sis (60, 30, 180)

Sy (30, 60, 45) Sus (60, 40, 135)

Based on the proposed weights-learning algorithm for truck
backer-upper control shown in Figure 5, we can get the
optimally learned weights w, = 0.55 and w; = 0.70 with respect
to the antecedent variables x and ¢, respectively. Table II
shows a comparison of the reaching states of the four
trajectories for different methods with respect to the target state
(50, 200, 90). From Table II, we can see that the proposed
method using the optimally learned weights w, = 0.55 and wy=
0.70 gets better truck backer-upper control results than the ones
using the traditional fuzzy inference system [15], the CCL
method [1], the CK method [6], the CKCP method [7] and the
HS method [11].

TABLE II
A COMPARISON OF REACHING STATES OF THE FOUR TRAJECTORIES FOR
DIFFERENT METHODS WITH RESPECT TO THE TARGET STATE (50, 200, 90)

Initial States (20,20,90) (80, 30, 120) (60, 40, -90) (10, 30, 220)
9 Rules without (53.35, 200, (53.45, 200, (53.37, 200, (53.57, 200,
Interpolation [15] 89.69) 90.52) 90.35) 90.58)
6 Rules without (53.44, 200, (53.40, 200, (53.43, 200, (53.48, 200,
Interpolation [15] 89.51) 90.45) 90.84) 90.84)
6 Rules with the HS (49.68, 200, (49.49, 200, (49.84, 200, (49.71, 200,
Method [11] 84.65) 84.83) 97.97) 97.98)
6 Rules with the CCL (41.42, 200, (56.50, 200, (63.44, 200, (44.5, 2001,
Method [1] 84.61) 89.94) 94.34) 86.94)
6 rules with the CK (50.39, 200, (50.57, 200, (50.58, 200, (50.54, 200,
Method [6] 88.36) 89.34) 89.94) 90.00)
6 rules with the CKCP (49.99, 200, (50.01, 200, (50.03, 200, (50.00, 200,
Method [7] 89.96) 90.05) 90.05) 89.99)
6 Rules with the Proposed
Method Using the (49.9997, 200, (50.0026, 200, (50.0028, 200, (49.9988, 200,
Optimally Learned 89.9997) 90.0081) 90.0064) 80.9974)
Weights w, = 0.55 and wy
=0.70
VI. CONCLUSION

In this paper, we have presented a weights-learning
algorithm based on the CHC algorithm to automatically learn
the optimal weights of the antecedent variables of the fuzzy
rules for the weighted fuzzy interpolative reasoning method.
We also apply the proposed method to deal with the truck
backer-upper control problem. The experimental results show
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that the proposed method using the optimally learned weights
gets better accuracy than the existing methods [1], [6], [7], [11],
[15] for dealing with the truck backer-upper control problem.
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