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Design and Implementation of Routing System Using Atrtificial Neural Network

Jun-Yeong Kim*, Seog-Gyu Kim**

Abstract

In this paper, we propose optimal route searching algorithm using ANNC(Artificial Neural Network)

and implement route searching system. Our proposed scheme shows that the route using artificial

neural network is almost same as the route using Dijkstra’s algorithm but the time in our propose

algorithm is shorter than that of existing Dijkstra’s algorithm. Proposed route searching method using

artificial neural network has better performance than exiting route searching method because it use

several weight value in making different routes. Through simulation, we show that our proposed

routing system improves the performance and reduces time to make route irrespective of the number

of hidden layers.

» Keyword: Routing algorithm, Artificial neural network ,Dijkstra algorithm
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[I. Preliminaries

1. Artificial neural network
1-1 93BT o2

= 3 Al 2
B35 03 WAEES 483 2} s ol AT
7 wmol A ARSE Fal £9FM MBI ol E43
o4 BEET. oF FAow EAs A3

n= wl,lxl_‘l‘l,ﬁ“\é_i—“'_:PH‘S,R“YR

5 R
= z Z WX, 1

9] AellA xiv= leldgo R JEEE volHolH, wijs
7t o A v vlolHe sjdahs T Alelth 9 A&
A Fel= Ffstd A(2)9F 2k

n=Wx (2)

o714 d W 7] YE = 2(3)3 o] xS 5= Qlrk
Wi Wige Wk
W= (W21 W22 Wag

Ws1Wsz... Wgp 3)

A Thet 2e ARl HgAA P AE 1 Ae))
o 2o 3o o|9} ARH ThE A7 2 Bl HWst 2o,

¥ = (WL W (W) (4)

9 AL U5 A3NALY] B9E ne T FE Y2
yn 1A AT] HEFAQ 298 Yehitk o714 Agd
I {5 AR AxEe] b3 o 5.5 AR @A) vkt AT
RaS AS ¢ 29, deoldfd, sy aea dAg
Shrol 22 7l wet R g A, 1 selA o ”l
A4 (MFNNs:  Multilayered Feedforward Neural

Networks)2 Q1F AAH] 2 FolA 714 Bo] J&5 &=
Al

Faoln, A28 A, Aol AT B Rolol 25
7 gk mebd QoA 2 ARE S skl v
F 2 % 199 Agsg

A& S(input layer), 3]E%(hidden layer),
(output layer)©.& 4% o] vk dHSel= 242t
71 1112 w3 9E Fé(neuron)o] 43T}

rE ol

JES

o= YT 7w 7 (weight) 2] Aoz AAE=
EAslH, BTN T2 ol wet BEe Hi:
MG 270 o de] Hl= A% deep

neural network ¥+= deep learning®]&}al #3hc}

Input Hidden Output

Neurons Neurons Neurons

"1_'.\

Feedforward ——*

B(weight)

-

T: Summation
g: Activation function

Backpropagation

Fig. 1. Structure of Artificial neural network
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2. Path search algorithm

g 2 A (shortest path problem)= WEY I o] 2o A
7 7R A o)1 3% FA Fo sheltt. EAo F wH
Atolel = ofe] JHo] AE7F EAgT) F wA Alo]o] AR F
olN 71 g Aol H2E ﬂ%ﬁi(shortest path)2}a %
et HUAR daEFe] 71Ed-e AL (principle of

optimality)ol] ©AE £ 4% WEehe & T8k AHolth

mj = AR 1 ol A

dij = @, j) ¢ A7

i j 7 A

Az o] Aol thad] A(5)2 rEstolof dh=t] o|Z

S Bellman®] #](Bellman's equation)o]gtal H-2t},

m =0

i = mini#j {ni + dij} (%)

Bellman®] 2jelA Bzo] 54 w79 HdAE s}
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1. Route configuration & System environment
AR Y3k ArE Cost# o Xy Fej7 TA T o7}
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Fig. 2. Compose of Route
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Table 1. System Environment
Item detail
System OS Mac OS X 10.12.6
CPU i5-6360U 2GHz(3.1GHz)
Memory 8G
Graphic Card intel Iris 540
Program
.6.2
Language python 3.6
Use Library tensorflow 1.4

Python 3.6% Tensor Flow 1.45 o]-838}o] A|2ElS: ?L’“ 313

A Al2"S Gt B =F9 AdeAE
CNN(Convolutional Neural Network) ¢1-&A17d 48 AH&&h=
e =gjo] Wt vlelel7t EA sl Blo] oy m =
Aol A ='S st Al

2. Design of Artificial Neural Network
AFNEEE 733171 $late] -4 1 g 4
TSIy = e o] Bl A wjdaEle] A

t}. QAT AE FE 2 AT AL 01u1 Ao A = A

il &% 7]‘TZ]

g olg 21 <
4 WA} £ Ha—rﬂ Fig 3011*1 A 9 A A8
UECERET

x_data = np.array(

[[0,5,10,9,99,99,99]
,[5,0,3,99,99,11,99]
,[10,3,0,7,3,99,99]
,[9,99,7,0,99,99,12]
,[99,99,3,99,0,4,99]
,[99,11,99,7,4,0,2]
,[99,99,99,12,99,2,0]
1)

Fig. 3. Array Information of Artificial Neural Network
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Fig. 4. Compose of Artificial Neural Network
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V. Implementation and performance
analysis

1. Implementation of Dijkstra algorithm

A OF fEiAE tolaER dagEs o)gdte] Ad
BAEE A4 ob’i% A9 UoE s ]l ottt 94 vl
2Eg dugs d3l7] $lste] Fig 59k #Ze]  Pseudo
CodeE 7|4t iiﬂfﬂ{ W s Boprh velaEe) darg]
T2 AR AFYLEES B A4S st 7Y B ARE

O THT
Ao RN HAARE A YA dct

function dijkstra(G, w, s)

# initialize d and previous

# d: distance from s

# previous: previous node whose distance is minimum
for each vertex v in V(G)

d[v] := infinity
previous[v] := undefined
# Start distance = 0
dls] =0

S = empty set

Q = set of all vertices
while Q is not empty

u = extract_min(Q)
S+=u

for each edge(u, v):

it dlv] > d[u] + w(u,v)
dlv] = dlul + w(u,v)
previous[v] = u;

Fig. 5. PseudoCode of Dijkstra algorithm
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3. A proper level of training
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Fig. 8. Hidden Layer 1 Training Program
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TE 297 g8 e Edelde at=glo] et At
= A3E 7P d.

/Library/Frameworks/Python. framework/Versions/3.6/bi
10 77.2102

20 24.8437

30 0.00541543
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Process finished with exit code @

Fig. 9. Route Exploration Results Using Artificial Neural

Network
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# 21 29

#0,1,2,3,4,5,6

HH

prediction = tf.argmax(model, 1)

target = tf.argmax(¥, 1)

print('0&:", sess.run(prediction, feed dict=(X: x data}))
print( &R, sess.run(target, feed dict={V: y data}))

In [3]:

is correct = tf.equal(prediction, target)
accuracy = tf.reduce mean(tf.cast(is_correct, tf.float32))
print('B¥E: $.2f' § sess.run(accuracy * 100, feed dict={X: x data, : y data}))

WEZ: 0123456

Mg 0123456
BE: 100,00

Fig. 10. Path search results after learning
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4. Verification of Accuracy according to the
Hidden Layers

Q132174 ol A HiddenLayerg 21522 148 43¢ A
ol disiA gels 3 Bolth 3
Layer®} HiddenLayerS 14353t}

SEN:

10 67.5077
20 33.6249
30 12.6843
40 1.06422
50 0.0134181
60 0.0132348
70 0.00646269
80 0.00425121
90 0.00345965
100 0.0030082

prediction = tf.argmax(model, 1)

target = tf.argmax(¥, 1)

print('0%dl: ', sess.run(prediction, feed dict={X: x_data}))
print ("8 sess.run(target, feed dict={Y: y data}))

is_correct = tf.equal(prediction, target)
accuracy = tf.reduce mean(tf.cast(is_correct, tf.float32))
print('H&%E;: %.2f' ¢ sess.run(accuracy * 100, feed_dict={X: x_data, Y: y_data}))

Of&: (0123456
WFZt: 1012345 86]
HUT: 100.00

Fig. 11 Result of Hidden Layer 2 Training Program
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Fig. 12. Hidden Layer 2 Training Program
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