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Abstract: This paper analyses the flow chart of the transportation planning system based on Case-based Reasoning, and
discusses the framework knowledge for representing a transportation plan. Moreover, it puts forwards a retrieval algo-

rithm model for similar cases.
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1. INTRODUCTION

Transportation plan is the base and fundament for the
armed force to organize transportation support. Currently,
the methods we plan transportation are limited to traditional
experiences, which have insufficient scientific theories and
modern technologies supports and stand on a low level of
automating and intellectualizing progress. This paper, by
taking road transportation planning as the example, studies
how to apply CBR for planning transportation support and
puts forwards the key techniques and operating mechanisms
of the expected systems (based on CBR) which can create
transportation plans.

2. THE PLANNING PROCEDURE BASED ON CBR

The planning procedure based on CBR will integrate the
advantages of automatically generating and intelligently as-
sessing a plan, which can significantly improve the effi-
ciency and quality of the work of transportation planning [1].
The specific procedure can be introduced as the following 4
steps (see Fig. 1):

(1) Extract the features of the target issue: according to
the features of the expected plan, extract its features and the
relationships between these features. Take the road transpor-
tation supporting plan as example, its initial features include
the type, major contents modules and so on.

(2) Retrieve and extract the cases: according to above-
mentioned features, use specific retrieval algorithm to search
corresponding similar cases from the case base.

(3) Assess and modify the selected cases: from the cases
been searched out, find out some cases or their combination
which are most alike the target issue, then by assessing and
modifying them to answer the requirements of planning.
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Fig. (1). The flow chart of transportation planning system.

(4) Store the new cases: the new cases produced in the
process of planning can be added into the case base to am-
plify the number of templates for later planning.

3. CASE REPRESENTATION OF TRANSPORTATION
PLAN

Case representation is one way to represent knowledge, it
has direct relationship to the efficiency of reasoning and the
quality of solutions. In the current knowledge system, the

2015 Bentham Open



1400

The Open Cybernetics & Systemics Journal, 2015, Volume 9

Framework of road transportation plan

Framework Framework Framework | |Framework of]
of of of supporting
supporting | |supporting yy supporting plan for
plan for plan for plan for dealing with
movement evacuation maneuver emergencies
| | | | |
Framework | | Framework gan;ﬁwo;lr(t Framework | | Framework
of maneuver| | of support Supp of command| |of supporti
objectives tasks mng and control | | ng measures
capabilities
Fig. (2). Framework network structure of transportation plans.
common ways of representing knowledge are: generating, Table 1. Framework representing of road transportation

framework, predication, semantic network, object-oriented
structured representation and so on. Because framework is a
more efficient way to representing structured knowledge, the
framework net can make a complex issue easier, further-
more, the transportation plan has a distinct character of struc-
ture, so we chose framework to represent transportation plan.
Its framework network structure is as Fig. (2). The relation-
ships between these frameworks are mainly longitudinally,
and the total framework system shows a layer hierarch net-
work structure.

According to framework theory, a framework is a data
structure for describing an object; it is constructed by a name
and a series of slots [2]. Every slot has more than one facets.
A slot value stands for one attribute of the object, and a facet
is used to describe the character of a slot from specific as-
pect. Every framework is an unique knowledge unit, aug-
menting, deleting, and modifying it will not influence other
frameworks, that is to say, the work of representing by
framework shows some features of modularity. When we
reasoning a framework, we chose candidate frameworks
from the data in the context, and by ways of querying, de-
faulting, inheriting, adding and so on to acquire the attribute
value. For example, the framework of a road transportation
plan can be described in Table 1.

4. ALGORITHM MODEL FOR CASE MATCHING

The purpose of case retrieving is to promptly and pre-
cisely search some plans which are the most similar to target
transportation plan from the case base. For this purpose, the
numbers of retrieval results must be as minimum as possible,
and the cases searched out will have the highest similarity to
target issues. So, the retrieval tactic is very important [3].

4.1. Case Retrieval Algorithm Based on Priority Degree

Transportation plan is a kind of forecasting plan, it in-
volves so much elements and has the characteristics of non-
linearity and fuzziness. To measure the similarity between
the elements in this kind of plan, the similarity model based
on priority degree can be used.

supporting plan.

Framework name: < road transportation supporting plan for opera-

tions >
Subordinate framework name 1: < transportation supporting >

Slot name 11: Petrol supports, facet 111: supported unit, facet 112:
Supporting place facet 113:supporting approach

Slot name 12:load and unload, facet 121:loading place, facet 122:
Unloading place facet 123:time for loading

Subordinate framework name 2: < supporting capability allocation >

Slot name 21:basic transportation capability, facet 211:vehicles, facet

212: percentage ratio to the total transportation capability

Slot name 22:attached transportation capability, facet 221:vehicles,
facet 222:percentage ratio to the total transportation capability

The attribute values can be represented by vectors to facilitate searching for vector
spaces and to realize case retrieving and matching.

Assume case base e = {el,ez,m,ek,-nem }, there into

e, =(fkl,fk2,~~~,fk/.,---,fk” ), f,g.stands for the j attrib-

ute of case e, the weight allocation for each attributes is

n
W:(Wl,wz,...,wj,...wn), OSW/ Sl,and wa =1.

J=1

Assume e, :(fPlafpz""afp/a""an)and €, Z(fql’

Sorss Sy ,---,fqn) are two random different plans in the

case base, ¢, = (fOl,foz,---,fOI,---,fOn)is the target plan.
Define  the S,0efy, s

d(fpj’ fo, )= ‘ f,; = fo,|» the distance between f, and
S is d(qufo/')z‘fq/ _fof"

distance between
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Table2. The attributes value of the cases and target plan.
Attributes Case €, Case €, Case €5 Case €,
Predicted petrol for transportation (t) 136 124 170 142
Predicted ammunition for transportation (t) 593 550 654 610
Transporter 130 124 148 140

Define the priority degree of fpj to qu and fo; is
ry =1- d(ﬁz/’ij)/[d(fm’ij) + d(qu’foj')] s €(0.0)

. j T
The bigger the ¥ g value, the more similarity f e f o

to f, 0" Therefore the priority matrix R to the j attribute

can be got:
J J J
nm hy onhy
J J R
R = o Iy 5
J J J
rnl rnZ rnn

Set a threshold value A to priority matrix R, then can
R,{ = (riif/)a’ there into Ae [O,l],

(), 24
0(rl), 4

get A -matrix
(f), =

If R/{ has a row whose elements are all “1”” except for the

elements on the diagonals, then the attributes of the cases
corresponding to this row are the first sort of similar objects,
it can be numbered “1”. Thereafter get rid of the rows and
lines corresponding to the first sort of similar objects, an-
other priority matrix can be got, then lower the threshold
value A and continue the above procedure. when lowering
A from 1 to 0, a series of similar objects are got, they are in
ascending order of number, and the smaller their numbers,
the higher their similarities. The number of m cases can be
gathered to be a number set:

T = {tlj’tzj ,...’tmj},

f); stands for the similarity number of the j attribute of

the k case to the new issue, by this we can get the priority
number of case k compared with other cases:

and the most suitable case is the case whose 7, value is

smallest.

4.2. Application Example

Take road transportation plan as the example, some char-
acteristic data of case base and the target plan are as Table 2.

Assume the weight of the transporter, petrol, and ammu-
nition are respectively: 0.4 , 0.3 , 0.3 , then for the part of
predicting the quantity of petrol for transportation, the 3 case
are sequenced in their similarity to the target plan by the
follow steps:

(1) get the semantic distance

It can be deduced from the data in Table 2 and the for-
that:  d(f,, f,,)=[136—-142|=6, likewise,
d(fo.fy) =124 —142|=18,

d(fs1.fy)=170—142|=28.

mula 6

(2) construct priority matrix and sequence them

rllz =1- d(fmfm)/[d(fmfm) + d(fznfmj)] =0.75,
there into p,q = 1,2,3.

likewise can get the value of rpl

q 2

The corresponding priority matrix is:
1 075 0.82

R'=1025 1 o061 take A=07, and

0.18 0.39 1

111

R(‘)7 =0 1 0] In the first row of Réj , all elements are
0 0 1

“17, then for the part of predicting the quantity of petrol for
transportation, case ¢, is the most similar case to required

plan. Get rid of the first row and the first line, following ma-
trix is got:

| 1ol
039 1 |

Likewise, take the threshold value A as 0.6, the sequence
for the other 2 cases are created. Then the similarity se-
quence of the cases in case base to the required case from the

aspect of the first attribute can be got: 7, = {1,2,3}. In like
manner can get the similarity sequence of the other attribute
to the new issue, they are respectively: 7, = {1,3,2},
T, = {3,1,2}. Lastly, we can get the priority sequence num-
ber of each case to the required plan:
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=Y o, 1, =1x03+1x0.3+3x0.4 =18,
k=1

t, =19, ¢, =2.3. {, is the smallest one, so case 1 is

the best case.

Because there are differences between the case searched
out and the new issue, so modifying is needed for adapting to
the required new plan. We use the strategy of plan transfor-
mation based on framework to modify the case, use the most
similar case as the basic framework to compare its subordi-
nate frameworks with the required plan’s described value,
and find their similarities and differences, then start to mod-
ify and adjust the case. If the case have deficiencies, use
some part of the other cases to complement it, if it still can-
not answer the requirement, the planning staffs will adjust it
interactively. The modified plan will be accessed by person-
computer interactive system, until we get a satisfied new
plan. If the new plan is deemed to have reference value, it
can be added into the case base for future use.
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5. CONCLUSION

As a reasoning method closer to human thinking habit,
CBR and its application have been focused on designing and
management area. Introducing CBR into road transportation
planning and constructing an automatic transportation plan
system will help to plan the road transportation more scien-
tifically and intelligently.
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