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Abstract 6
The paper conducted an in-depth research of u \‘%m A@ystems resource

integration process; It built the evaluation index s‘ this j sue e beginning. Later,

it studied the normalization methods to these corresponding i s. Then, it constructed

the evaluation model of urban dzsmbutzo stem’s reso e integration based on

generalized regression neural network. A d of th er it conducted a numerical

experiment example and made certain m@smns novation of this paper can be

described as that the evaluation m struc |s paper provides an effective and
i Vélbutlo 's resource integration process.

convenient way fo evaluate the K}
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1. Introductions\\

Urban distribtii stem’s\@S’ resource integration is a kind of dynamic operation
and managem tem, whith aims at developing enterprises’ core competitiveness with the
help of scientific system odern technology, especially the modern computer network
technology. With the i ion of UDS’ resource, UDS can avoid the vicious circle between
its resource input its’efficiency [1]. However, in order to get an effective integration of

UDS’ resource, uld not only get a good understanding of the relationship between the
associated %& but also have an exact understanding of UDS’ resource integration stage,

thus, an ac ; comprehensive and fast system evaluation is indispensable [2].

Theregm any traditional evaluation methods, such as Delphi, AHP, fuzzy comprehensive
ev i ethod and some other evaluation methods [3], these methods are relatively
maturg,and it can solve many different systems with properties evaluation indexes. However,
there are still some deficiencies of these method, they are either have a certain subjective
one-sidedness, or excessive reliance on its raw data [4]. Generalized regression neural
network (GRNN) is a kind of neural network, they are not only have the general advantages
of neural network algorithm, such as nonlinear, unreliable on subjective and objective
environment, but also can avoid the shortcomings of general neural network effectively, such
as slow convergence, easy to fall into local optimum, weak classification ability and low
learning rate [5, 6]. Therefore, this paper selected the GRNN method to study the evaluation
of Urban distribution system’s resource integration.
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2. The Evaluation Index System of UDS’ Resource Integration

2.1. The construction principle of its evaluation index system

In order to get the best evaluation results of UDS’ resource integration process, the
evaluation index system we constructed should reflect an actual integration statue of UDS’
resource truthfully, comprehensively and systematically. For this purpose, we should follow
the following 6 basic principles which we can see below when constructing the evaluation
index system [7, 8].

1) Systemic principle .

Systematic principle requires that we should consider the UDS’ resource int ion issue
as a whole system when selecting the evaluation indexes. We should c the whole
I

system, including all the subsystems and all the components, as the evaltatioh object, not
only just part of them. ,\4% @

2) Hierarchical principle QQ w
O

Hierarchical principle requires that we should ¢ T the %ﬂ source integration issue
as a systematic and structured problem whenﬁlfctmg th ation indexes; we should
consider the hierarchical principle when sele(@ e eval &rgm indexes.

3) Comprehensiveness principle

Comprehensiveness princip @Mhat th tlon index system we selected should
cover all elements of this issua{.&wl also re at we should turn the single evaluation
to overall evaluation, turn from Ward' tlon to internal and external combination
evaluation, turn short- term e atlon tcNQL rm evaluation.

4) Scientific pri

Scientific Princi fers e evaluation index system should be designed around
the evaluatlon actives and earnestly avoid the indexes unscientific, It is the basic
principle in sel€ g eva mdexes

5) Composite pringi

Composite prin@(equires that the evaluation index system we selected should be clear
definite, mt itiye ar, and include appropriate number of indexes when evaluating UDS’

ity principle

%I ity principle requires that the evaluation index system we selected should be easy
to und€rstand, accuracy and operable when evaluation UDS’ resource integration, the
evaluation index system should be easy to operate.

2.2. The design of its evaluation index system

A scientific evaluation index system is the basis and premise of its system evaluation
operation, this chapter makes an in-depth research on its index system by Brainstorming and
Delphi methods, which was based on the wealthy knowledge of UDS and systematic, the
indexes we selected can be seen in table 1.
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2.3. The normalization methods of these indexes

The evaluation index can be divided into 2 categories; there are quantitative index and
gualitative index. In the system evaluation process, the qualitative index can also be divided
into 4 categories, which are efficiency index, cost index, interval index and fixed-type index.
The heterogeneity between these indexes determined that we must normalize these indexes
when evaluating the system. If we use the initial value as the input of one index, the
systematic evaluation will be not objective. Thus, there must be normalization [9].

Suppose there are n evaluation target in the system, and each target have m indexes, the
value of each index can be expressed as x;;(i=1,2,...,n;j = 1,2,...,m). So thﬁ;alues

canbe composed to a matrix, which can be expressed asxj;. Suppose the valueNgf khese

min tO max

indexes range from x;

Table 1. The evaluation index system of Ul\SL&sburc i t)@tion

Economic indexes

The proporti Specialized distriBution
The gro of joint disthibution
The prQr[t'i n of thj%wy istribution

The jaroportion of just-Mgtirfie distribution

The proportiorfef Sistribution requiréd by Production enterprises
The propartion of distributignrequired by business enterprises
Al vel of disgeibutidh facilities and equipment

Technical indexes Q@I'evel of tstribwtion technology (IT technology)
A (7\

The or a level of distribution activities
istribution facilities and equipment

\ 7 Thesup
Resource indexes N » ("The supply of urban distribution land

A N Thgsuﬂply of specialized distribution personnel
Tax policy
. Q \)’ Land policy
Policy inﬁ%, A Urban planning
A Traffic planning
N Y The mechanism of UDS’ resource integration

The integration requirements of government

Social |ndexes&-/ The integration wishes of enterprises
The integration aspirations of urban residents

uoneISAuI 324N083I S JO WIISAS Xapul UoITeN|eAs 8y L

EnV|ron System contamination
@ Energy consumption levels

1) Forth titative indexes
There@nerally two kinds of indexes in system evaluation, which are efficiency index
ex respectively, but also there are also another two kinds of indexes, which are

mter ndex and fixed-type index.

(DFor the efficiency index, which means the bigger the value is, the better the index is. To
these indexes, we can handle it as formula (1) below.

min
Xij —X]-
. s W 1)
Yl] xmax_ymin (
] ]

(@For the cost index, which means the bigger the value is, the worse the index is. To these
indexes, we can handle it as formula (2) below.

max
Xi o —Xjj
— ) 1)

Yi]' max_,min (2)

X —x;
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®For the interval index, which means the value of the index can neither too big nor to
small, the value of the index in [qmin, Amax] 1S the best.To these indexes, we can handle it as
formula (3) below.

@For the fixed-type index, which means the value stable in certain value Xy, the index
is the best, the greater the deviation from this fixed value is, the worse the index is. To these
indexes, we can handle it as formula (4) below.

Amin —Xij
max (qmin— X]mm max_qmax) Xij < dmin
= Xij —dmax Xl] > Qmax

- min _max
max (qmin— Xj X —0max)

| F
I H;\ﬁ (Q (@

max {|X1j_Xbest|}

*(3)

2) For the qualitative index

For the qualitative indexes, it must be nor tion onI %bemg quantified first. For
the quantitative, the most common use tod is xpert scoring method. After
calculating the scores, the indexes will 123 %brmall ed@r ding to formula (1), (2), (3) and

S hen, we can get a matrix Y;;(i =

(4) after scoring by the relevant e %
1,2,...,n;j=1,2,...,m which can&é} evalua system directly.

3. The Evaluation Mo Cons of UDS’ Resource Integration

For the basic theo @NN ther a lot of discussions, and it can refer to references
[10-12] specifically will peat here.

GRNN is a bra eural and it belongs to radial basis function (RBF) network.
So the structu e ar Wlth RBF network, and they both have a linear input
layer, a numbe RBF Iayers and a linear output layer [13]. The specific structure

can be seen in Flgure 1%
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Figure 1. The structure graph of GRNN
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The first layer of this network is linear input layer of the variables, it is only responsible for
processing the normalized values to the hidden layer, and it doesn’t participate in any
calculations.

The second layer of this network is RBF hidden layers, there can be one hidden layer,
and also there can be several hidden layers, which is responsible for the calculation of
these variables. The number of neurons in this layer must be equal to the number of
indexes, and the weight function in this layer is the Euclidean distance function (shown
in formula (5) by||dist||), which aims at calculating the distance between the input layer
and hidden layerIW. The symbolb represents the threshold of hidden layer, which
shows in figure 1 indicate by the symbol "+". We generally use Gaussian fungtion @ee
equation (6)) as the transfer function, as the Gaussian function’s axisy and
central projection characteristic, which makes the hidden layer produce a%ﬁ output
when the input value is close to the middle of Gaussian function, this re makes
Gaussian function a good local approximation capabll |ch is essentiat’ important to
improve the learning efficiency of GRNN.

|[dist]}=|| TW - P II‘/ C:is (5)

Ri(x) = exp@ a1 )' (6)

The third layer of this network is ou r and the weight function is the
normalized dot product functl in flgu nprod), this formula is to achieve the
normalization of LW and a! 0 equatat 7)), equation (8) is used to output the

evaluation result.
LW, ; #al
i—in QodL \QS_ ST =12, 7

\ K
4uu}elin(n ) =n'; i=12,..,Q (8)
The Iearnm@mthWNN is similar with RBF network, the only difference in the
|

linear output layer. The g algorithm of its linear output layer shows in equations (7)
and equation (8).

There are four ages of GRNN compared with general neural network algorithm
which can be se s follows, and these four advantages lead to select GRNN as the
evaluation of UDS’ resource integration.

1) T @nmg category of this network is one-way training, which means there is no
on. It can not only reduce the difficulty of the algorithm, but also improve the
iciency.

2) The number of neurons is determined by the training samples, and this value has
already been proven to be the most effective value, which eliminate the tedious
neurons testing.

3) The weights between each layer are uniquely determined by the training samples, and
they avoid modifying the weights, which can improve the algorithm’s learning
efficiency.

4) The activation function used in the RBF hidden layers is Gaussian function, which has
the local activation characteristics of the input values, and it has a strong attraction of
the input values which can help improving the learning efficiency.
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In the evaluation process of GRNN, it can be divided into the following six steps
according to its evaluation purpose and requirement, and the specific steps can be seen in
Figure 2 listed as below.

the training set and test set Create GRNN Model Simulation

v

Final model determination <« Smooth-factor selection <«— Performance Evaluation

Figure 2. The evaluation process of GRNN
1) Generate the training set and test set
In the process of training set and test set generatlng Ould con5|der the
scale of training set sample and test set sample, aly e fidelity and
reliability of these samples. The specific proce gene a&&lrammg set and test
set are as follows:
Load evaluation_data.mat L@grt the da % ese samples

a=[1:m];
b=[m:n];
P_train=P (:,a); ,éb N@aﬁng samples
T_train=T (:,a); @
P_test=P (:, b); st samples
T test=T (:, b);
2) Creat the GRNO\&
We create the G ﬁ%B R2010a software, and the specific procedures can

be seen as foI@

3) Model sim

After crea\l he GRNN, we can import the normalized data into the model, and the
f-output, the output value is the corresponding test results. The specific

model can Q
procedu as follows:

Y=sim(Net_grnn, P_test) % Model simulation

@mnznetg rnn(P_train,T_train,spread);
% represent the smooth coefficient indicates

4) Performance Evaluation

Evaluate the effect of this model by calculating the output data and its actual date. If
the effect performs poor, test the smooth-factors.

5) Smooth-factor selection

The smooth-factor values (0.1, 0.1, 0.9), we carried out 9 experiments and calculate
the errors between the predicting data and its actual data (shown in formula (9)). So we
can select the least error data which also means the best-performed data as the model’s
smooth-factor value. The error of each data can be calculated as formula (9).
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Y .....
Y%error = Ty”% (9)
ij

6) Final model determination
After determining the smooth-factor, the final evaluation model has been established,
and we can use this model to evaluate the UDS’ resource integration process.

4. Numerical experiments

4.1. Data initialization °

The numerical experiment has six samples, and it carries out the evaluat search
of UDS’ resource integration based on GRNN, expect to provide a sci t ic)evaluation
model for UDS’ resource integration. Table 2 shows th alue o % normalized

S

dimensionless index (Y ycorresponding X respectlvel d tabl ows the output
sample data. Q w
4.2. Network parameters selection ‘\x)

During the network parameters select ocess, %ualnly related to the nodes
number of input leaner layer and the of SmMoo ctor. The evaluation index
system includes 22 indexes, so the nu of no 2 While, to the smooth factor, it
values as (0.1:0.1:1) respectively. rall t rameters are determined, we carry
out a comparative analysis of OA ut resul

Table 2. Normalized |@fx chabqf@glc values with the non-dimensional

Y, | .Y Y NLYs Yo Y Y Yo | Yy | Yy
Sample1 | 0.125 | 0%6M 1 0 0.25 0 0.667 | 0.667 | 0.333 1 1
Sample 2 0 Oy, 0 1 0.556 1 1 0.667 0 0
Sample 3 5 1 0.30 05 | 0.625 0 0 0 0.333 | 05 0
Sample 4 %, J 0556 @35 08 | 025 | 0.889 0 0.333 | 0.333 [ 0.25 |0.333
Sample5 | 0.25 0 1 0 1 0.333 | 0.333 1 0.75 | 0.667
Sample 6 | 0.375 0.4{%: 462 0.4 | 0.375 | 0.667 | 0.667 1 0 0.5 0
Yip Yiq Yis Yie Y17 Yig Yio Yao Ya1 Yz,
Sample1 | 0.75 A 7 1 1 1 0 0.4 0 1 0 0
Sample 2 05 |Y o0 05 [ 075] 025 0.5 08 [0333 [ 04 [0667 [ 0O
Sample 3 %ﬁv 1 1 0 0.25 1 1 1 04 | 0333 ] 05
Sample 4 0.333 0 025 [ 0.5 0.5 0.6 | 0333 [ 06 [ 0667 1
Sam 0 0 05 | 075] 075 0 0 0 0.8 1 1
S 1 0.667 1 05 | 0.25 0 02 [0333 ] 04 1 0.5

Table 3. The actual data of the samples

Samples
1 2 3 4 5 6
9.12 7.25 8.64 8.38 7.51 8.37

Note: These actual data is obtained by Delphi

4.3. Sample testing and experimental results analyzing

We take the samples No. 1-4 as training samples, and No. 5-6 as the testing sample.
This paper select the GRNN toolbox of MATLAB R2010a to evaluate the UDS’
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resource integration, and the errors of training samples and test samples varies with
different smooth factora. The errors of training samples and test samples calculated by
GRNN can be seen in Figure 3.

As we can see from Figure 3, the smaller the smooth-factor is the smaller error of
training samples and test samples. When the smooth-factor is between 0.1 and 0.2, the
evaluating results are able to meet the evaluating requirement, not only to the
approximation performance, but also to test performance. Therefore, the smooth-factor
can be valued (0, 0.2] when determining the final evaluation model.

As we can see from the previous numerical experiment, this evaluation model is
feasibility in evaluating the UDS’ resource integration, and it provides angeffective
evaluation tool for UDS’ resource integration. And as the programming H&D&N IS
simple, and there are little parameters need to adjust; it has a stro %ﬂpetitive
advantage in evaluating the UDS’ resource integration. @

1.8%
1.6%
14% .7
’
12% oY
LA
10% 4

0.8%
0.6%
0.4%

0.2%

0.0%

Note: Line 1, 2,3 and 4 represent th er(o Np s and line 5 and 6 represents the error of
testing samples Q

Figure 3. The errors of t@nlng sa\.@& nd test samples calculated by GRNN

5. Conclusions Q \»

This paper cg ed th tion index system of UDS’ resource integration at
first, after th* gne aluatlon model by GRNN. The Numerical experiment
proved the va gty of odel at the end of this paper. In conclusion, the main
findings of this paper summarrzed as the following 2 points: 1) It constructs the
evaluation model of > resource integration; 2) It established the evaluation model of
UDS’ resource i ion based on GRNN.
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