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Abstract: In this paper, study the Logistics research status at home and abroad, analyze the importance of logistics trans-
port to economic and business, as well as the three main problems in the logistics transport of agricultural products in
China. On the basis of front, evaluation index of network transport is determined, as well as the optimization problem of
transportation. Finally experimental results are presented, and the experimental results are analyzed. Experimental results
show that the neural network can solve the transport problem, and it is very efficient.
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1. INTRODUCTION

In China in a few years after the start, the third party lo-
gistics although has obtained certain achievements, but with
the world's developed countries of the third party logistics
development level have certain gap, the overall effect is not
obvious.It Is mainly due to the third party logistics enter-
prises in our country are mostly from the original transporta-
tion or warehousing enterprise change, disadvantages with
the understanding of modern logistics is more a lack of op-
eration experience of modern logistics. In transportation de-
cision-making, service is not a scientific phenomenon.
Therefore, in view of the third party logistics transportation
decision-making research in depth has very important practi-
cal significance [1].

In this paper, study the Logistics research status at home
and abroad, analysis the importance of logistics transport to
economic and business, as well as the three main problems
in the logistics transport of agricultural products in China.
On the basis of front, evaluation index of network transport
if determined, as well as the optimization problem of trans-
portation. Finally experimental results are presented, and the
experimental results are analyzed. Experimental results show
that the neural network can solve the transport problem, and
it is very efficient.

2. THE IMPORTANCE, PROBLEMS AND RE-
SEARCH STATUS OF LOGISTICS TRANSPORT

2.1. The Importance of Logistics Transport

1) The important practical significance for enhancing
supply chain management. According to the American
Council of Logistics Management concept of supply chain
management, supply chain management, including full
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program involving procurement, outsourcing, and other
processes of transformation, management activities, and all
logistics management activities. More importantly [2], it also
includes coordination and collaboration with channel part-
ners, involving suppliers, intermediaries, third-party logistics
service providers and customers. This requires an effective
supply chain management system to ensure the maximiza-
tion of profits throughout the supply chain. In today's highly
competitive, the first source of profit (the production of prof-
its) and the second source of profit (sales profit) has not
much profit. The third source of profit (profit Logistics) has
become the profit of the entire supply chain, "black hole."
Therefore, how to reduce supply chain logistics costs, min-
ing third profit source of supply chain management has be-
come the focus of research. From the perspective of reducing
logistics costs, transport links in the logistics cost share is
about 35% to 60% [3]. If we can reduce transportation costs,
we can supply chain logistics system to improve efficiency
and make a significant contribution, to maximize profits
throughout the supply chain. Therefore, the management of
transport logistics to ensure that transportation will undoubt-
edly become normal. Reduce transportation costs and effec-
tive supply chain management has become a key research.

2) The important practical significance for own develop-
ment of third-party logistics companies. With the develop-
ment of modern logistics, the movement of goods is becom-
ing faster; operating range is becoming wider. Especially in
the wave of economic globalization, driven logistics tenta-
cles can be throughout the world. Under the new economic
conditions, the third party logistics market competitive ad-
vantage will no longer matter how many resources of the
business, and that it can mobilize, coordinate, and finally
how much can integrate social resources to enhance their
market competitiveness [4]. By studying the transport deci-
sions, companies can choose the most suitable mode of
transport, transport routes and optimize transportation net-
works to achieve lower costs, reduce errors, increase effi-
ciency and improve service levels.
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2.2. Research Status of Transportation and Distribution
Logistics Network Optimization

For quantitative optimization study abroad mainly in the
logistics distribution network optimization based. The re-
search process can be divided into three stages:

1) 1985 years, Bsetal [5] first line of each transport cost
single distribution center quantitatively math; 1990 Klince-
wicz a mathematical model of this problem, the use of a con-
cave function to calculate transportation costs, as well as the
use of Tcs (consolidation terminals) were costing costs.
However, these findings are not on the volume of goods to
be considered, the model is relatively simple, can only solve
relatively simple problems.

2) Hub location problems for the second phase of re-
search are the study of logistics and distribution network. It
was originally proposed by Kellyr [6], he proposed a
mathematical model applied to LTL (less than truck load)
transportation problems. Use small transport to transport
goods to Tcs (transshipment centers), and use large-scale
transport between TCs. Kellyand Lao and Aykin introduced
direct transport model and a model for the transport of goods
transport facility, which is the earliest emergence of logistics
and distribution network planning.

3) Logistics and distribution network of the third phase of
research is to model accurately calculate the transport of
goods. In this process, we need to consider the weight and
volume of the goods. Hall made studies in this respect of the
first time [7]. In order to improve efficiency in the use of his
vehicle, the weight and volume of cargo from the start, made
a mathematical model. This model is suitable for LTL
freight. In this case, the goods cannot be filled immediately;
consumers have to pay the freight FCL. The mathematical
model is closer to reality by Fleischmalin made in 1993. This
model of reality in the transport of goods made systematic
analysis.

2.3. China's Agricultural Supply Chain Existing Prob-
lems

1) Missing Intensive and the union of the channel chain, and
the unstable relationship between channel members

First, the main problem of the existence of the flow
channel system of agricultural products is fragmented par-
ticipating members, lack of integration, intensive and the
union of the channel chain is missing. The main channels
of agricultural products is scattered farmers, imperfect de-
velopment of cooperative organizations and small-scale, a
small number of enterprises. Due to the low level of orga-
nization in circulation (mainly for the circulation of the
body's low level of organization, a low degree of organiza-
tion of the distribution process, the low degree of organiza-
tion of the flow of services), resulting in a lack of large-
scale agricultural distribution companies (Group) and
thereby Intensive formed alliance of channel chain. Second,
since most state separation between presentation and mar-
keting of agricultural products circulation channel mem-
bers, cannot form a close working relationship type, result-
ing in low levels of co-operative, channel relationships un-
stable [8].
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2) Agricultural supply chain service system is imperfect

China's current agricultural supply chain service system
consists of three levels: the first level is the production of the
service layer, and the second level is the flow of the service
layer, and the third level is the consumer services layer [9].
The main problem is that too much of its existence the main
level of service at all levels within the system, the lack of
synergy between. Serious institutional barriers exist in the
supply chain. Wholesale services limited circulation, showing
a "low degree of organization, form a single organization,
communication and dull, trading backward, lack of strategic
cooperation, poor circulation efficiency" and other features.
Agricultural standardization system has failed to effectively
and comprehensively promote the establishment, and thus
meet the circulation of agricultural products for the moderni-
zation of key technologies has not yet been established. Vari-
ous aspects of information technology and e-commerce appli-
cations lag. Government to establish a run agricultural supply
chain service system is still a lack of overall co-ordination of
macroeconomic planning. Thereby weakening the function of
these largely supplies chain service system of play.

3) The lack of quality and safety of agricultural supply chain
management system

Because our agricultural supply chain involved in the ma-
jority of inter-subjectivity "one-off sale" transaction process
quality "double marginal increase" is serious. Various aspects
only consider their own interests. Subjectivities are difficult
to consider the mutual relations from long-term interests.
Product quality and safety issues outstanding performance in
all aspects of quality and safety of agricultural information is
difficult to be effective records. Transmission and storage, is
not conducive to quality and safety issues prior warning, in-
terim monitoring and retroactively. This has resulted in the
supply chain coupled to each other, it is difficult to form an
effective quality and safety management system [10].

Fully visible, to create a new situation of China's agricul-
tural products circulation, must change and innovation on
existing agricultural supply chain system, the construction of
modern agricultural supply chain management system.

3. NEURAL NETWORK MODEL

The so-called neural network is many single "neurons"
linked together. Thus, a "neuron" output could be another
"neurons" input. For example, the following diagram is a
simple neural network Fig. (1):

We use circles to represent the input of the neural net-
work; marked +1 circle is called the bias node, which is the
intercept. Leftmost layer neural network called the input
layer, the layer is called the rightmost output layer (in this
case, only one output layer nodes). All nodes in the middle
layer is called the hidden layer, because we cannot observe
the training sample set their values. At the same time you
can see, the example above neural network has three input
units (not counting the bias unit), three hidden units, and an
output unit.

Neural networks can also be a plurality of output units.
For example, the following neural network has two hidden
layer: L2 and L3. Output layer L4 has two output units

Fig. (2).
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Fig. (2). Neural networks of multiple output units.

4. COMPREHENSIVE EVALUATION METHOD OF
THE DECISIONS OF CHOOSING LOGISTICS
TRANSPORTATION MODE

Target logistics system is to achieve goods fast, safe and
low-cost transportation, namely transport speed, accuracy,
security and economy. In reality, if the emphasis on speed,
accuracy and security of transportation, the transportation
costs will increase. Conversely, if the transportation costs,
other transportation goals cannot be fully achieved. There-
fore, the choice of transport mode should be considered a
variety of targets for transport, comprehensive evaluation
method.

Comprehensive evaluation method in determining the
mode of transport under the premise of the evaluation fac-
tors, according to the importance of these evaluation factors
were given their respective weights, and then to comprehen-
sive evaluation of different modes of transport.

4.1. Determine Evaluation Indexes

In the choice of mode of transport, to ensure the safety of
transport is the primary condition of choice. It includes
physical, equipment and safety of shipped goods. To ensure
the safety of the goods being transported, should first under-
stand the characteristics of goods being shipped, such as
weight, volume, precious degree, internal structure and other
physical and chemical properties (flammable, fragile, dan-
gerous, etc.), and then select the secure transport the way. An
important indicator of the transit time and the arrival time of
transport is a measure of the effect of material transport.
Transport costs is a measure of the effect of a comprehensive
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transportation standards, is the main factor affecting the lo-
gistics cost of the system.

In summary, the choice of mode, usually in the premise
of ensuring transport safety, to measure the transit time and
transportation costs. Then consider low-cost mode of trans-
port when the arrival time is met. Therefore, decision-
making can be used in four modes of transport safety evalua-
tion indexes, rapid, convenience and economy.

4.2. Quantitative of Evaluation Indexes

Different evaluation indexes have different dimensions
and dimensionless units. In order to eliminate the effect of
dimension and dimensionless units, before decisions should
first evaluation indexes dimensionless treatment. Through
quantification calculations, the index values contain different
dimensions of evaluation into a dimensionless value of a
given region, the general choice of the number of mapped to
[0, 1] range. So it could get rid of the impact of measurement
units.

1) Quantitative calculated of Safety (S)

Transport safety, mainly refers to the full extent of the
goods being transported by cargo damage rate to represent.
Breakage rate is larger, the safety is worse; on the contrary,
the better degree of safety.

§=max(S,,8,,S;,S,,S;) (1)

S is the max value of the five kinds modes of transport.
S, is the railway transport safety. S, is the highway trans-
port safety. S, is the waterway transport safety. S, is the
aviation transport safety. S, is the conduit transport safety.

Various modes of transport security, available relative
value expressed as follows:

Sizg,i=1,2,3,4,5 (2)

1

2) Quantitative calculated of Speed (S)

Rapidity mainly for cargo from the shipper to the time
required for receipt, that the transit time of goods. The
shorter the time requires, the better the rapidity is. Con-
versely, the longer the time requires, the rapidly is worse.

T =min(T,,T,,T,,T,,T) 3)

T is the min time value needed of the five kinds modes
of transport. T, is the time needed by railway transport. T,
is the time needed by highway transport. T, is the time
needed by waterway transport. T, is the time needed by
aviation transport. T is the time needed by conduit trans-
port.

Various modes of transport speed, available relative
value expressed as follows:

z:£,i=1,2,3,4,5 (4)
T

3) Quantitative calculated of Convenience (C)

Various modes of transport convenience quantitative cal-
culation is more difficult. In one case, you can use the ap-
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proximate location of the distance between the consignor
loading (boats, aircraft) between locations to represent con-
venience. The closer the distance is, the better the conven-
ience is.

D=min(D,,D,,D,,D,,D;) )

D is the min unloading distance of the five kinds modes
of transport. D, is the unloading distance needed by railway
transport. D, is the unloading distance needed by highway
transport. D; is the unloading distance needed by waterway
transport. D, is the unloading distance needed by aviation
transport. D, is the unloading distance needed by conduit

5
transport.

Various modes of transport unloading distance, available
relative value expressed as follows:

D[=2,i=1,2,3,4,5 (6)
D,

4) Quantitative calculated of economic (E)

Economy characterized by savings, such as transport
costs, handling costs, packaging costs, management fees, an
so on. The less total expenses incurred during transport, the
better economical as possible.

E=min(E, E,,E;, E,, Ey) (7

E is the min cost of the five kinds modes of transport. E;
is the cost of railway transport. E, is the cost of highway
transport. . is the cost of waterway transport. £ is the cost
of aviation transport. E, is the cost of conduit transport.

4.3 Determining the Weights

In fact, for the characteristic mode of transport users have
their special preferences. Some people focus on the econ-
omy. Some focus on quickness. Therefore, in order to evalu-
ate the results more reasonable, the indicators must be given
a certain number of rights. Set that a;, a,, a;, a; are the
weights of safety indicators, quickly type indicators, conven-
ience indicators, economic indicators.

4

Ya =1 (8)

i=1

5. EXPERIMENTS AND RESULTS ANALYSIS

Different modes of transportation of transport distance on
the relationship between the cost have the certain differ-
ences. Such as railway transportation distance is much big-
ger than the size of the rising costs of increase, and the road,
on the other hand. Fig. (3) expressed five kinds of the trans-
portation cost change with the increase of transportation dis-
tance:

As shown in Fig. (4), p,point is distribution center. To
deliver it to the user p, and p,. Set the distance p, to p,
and p, are d,, and d,. The distance between the two users
is d,, . Delivery plan as shown in the two, respectively in the
figure shown in (a) and (b):

Solution (a) is delivering from the distribution center to
the user pl and p2 respectively, and distribution route is as
follows:
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p0_>p1_>p0_>p2%p0 (9)
The general distribution distance is:

D, =2d, +2d, (10)

Solution (b) is delivering from the distribution center to
the user p, and p, at the same time and distribution route is
as follows:

p0_>p1_>p2%p0 (11)

po_>p2_>p1_>p0 (12)
The general distribution distance is:

D,=dy +d,+d, (13)

Comparing the two scheme, take the best solution. Be-
cause the smaller distribution distance shows scheme more
reasonable.

Highwav
Cos‘tA Waterway
Aviation
Railway
Conduit
Distance
Fig. (3). Transportation costs vary with distance.
Pl P2 Pl P2
PO PO

@ ()

Fig. (4). Two kinds of transport scheme.

Fig. (5) is transportation decision-making cost comparison
results, where abscissa is transportation distance, and the ordi-
nate is cost. It shows that using neural network to make deci-
sions, cost is less than that do not apply the neural network.
Therefore, the proposed method is effective and feasible.

CONCLUSION

In China in a few years after the start, the third party lo-
gistics although has obtained certain achievements, but with
the world's developed countries of the third party logistics
development level have certain gap, the overall effect is not
obvious. It Is mainly due to the third party logistics enter-
prises in our country are mostly from the original transporta-
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Fig. (5). Transportation decision-making cost comparison results.

tion or warehousing enterprise change, disadvantages with
the understanding of modern logistics is more a lack of op-
eration experience of modern logistics. In transportation de-
cision-making, service is not a scientific phenomenon.
Therefore, in view of the third party logistics transportation
decision-making research in depth has very important practi-
cal significance.

On the basis of front, evaluation index of network trans-
port if determined, as well as the optimization problem of
transportation. Finally experimental results are presented,
and the experimental results are analyzed. Experimental re-
sults show that the neural network can solve the transport
problem, and it is very efficient.
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