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Thesis Title The Development of an Optimal Safe Path for Trip Planning
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ABSTRACT

Road accidents in Thailand have caused a lot of fatalities and injuries each year
and records have shown no improvement in reducing these numbers. If a trip planning to avoid
high risk roads can be done then it may help decreasing road accident rate. This study attempts to
develop a method to select an optimal safe path for traveling from one point to another. Based on
Dijkstra’s algorithm, an additional factor related to road accidents, a severity index, has been
included for each road segment and junction.Then they were solved to obtain a shortest path. This
path can be considered as an optimal safe path because road segments and junctions with higher
severity index will not be selected. Another modification of Dijkstra’s algorithm was also made
by including the next adjacent junction and road segment while searching for an optimal path. A
test case of six-node network was used to compare the result of the two algorithms. The results
showed that both algorithms similarly improved the results, but differed in some cases. However,
for larger network sizes, we found that these two methods give different results depending on the

nature of the network.
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3.2.1 YundUITV09 Dijkstra (Dijkstra algorithm)
9

4
YU UMIMNULanIluguuy Pseudocode Adil

Input : AUM — Yaens

Output : S

Begin

Initialize :

priority queue = @

for each vertex v € V[G] - {s} do

a[v] =00

plv] = null

als]=0

S=0

add V[G] into priority queue

while priority queue ;é @ do
dequeue priority queue into u
add S union {u} into S

for each vertex v € Adj[u] do

Adjust :

if a[v] > a[u] + w(u,v) then

a[v] = a[u]+w(u,v)

I
plv] = u ‘parent YD vertex v Wuu

gﬂﬁ 3 - 4 Pseudocode V94 Dijkstra algorithm

o Y 2 Y

ivuald s unu vertex ISuAY

I o ..
S Wludusaued Shortest path (Minimum value)
. < [ : ' { { @
Adjust HumsdFunlasuanlszanandunianszezmadosnga 1¥ny Vertex
1 ] 1 oA 9 A Ao Y Y ' Y a

pE 1M AL IFUATIREIUNEITIFUNIBUN I RasmvesTzoymatoondt iduniuay

A 1T A [ A
w30'li o5 u1eAsgNn 3 - 5
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v.distance = 5 w.distance = 9 v.distance = 5 w.distance = 6
7N 2 N 7N 2 N
(Vv /—/mmmm» W (Vv /™ W |
O\ O Y
. Adjust . Adjust
 / v
[/ V\ 2 / \;}\) [/ V\ 2 4 \;}\)
—_—p —_—
N N4 \_/ N
v.distance = 5 w.distance = 7 v.distance = 5 w.distance = 6
(a) (b)

351 3 - 5 msdSudsuanlszinandumanszeznaiesiga 19y Vertex

g1 3 - 5 (@) 5 muald Vertex v il vdistance = 5 11ag Vertex w 1
w.distance = 9 dudonruFuN191A V 11 W 92'1d w.distance = 5 + 2 = 7 Ml suiiey
w.distance 117D 9 9z11nn NN lMY SalSunlAen w.distance 990 9 13 7

210314 3 - 5 (b) v.distance = 5 UAZ w.distance = 6 SuBOAAIIFUNIN V 11
W 9214 w.distance 110M1AY 7 1a w.distance 1ANHA1T08NIN w.distance 113 39 3d0q

15unlaeu w.distance

3.3 manannmsAurdumManlasadsainginie

Y
v A v

a ) [ d‘ 1% Aa R .. Aas dy
Nuel WnauemsUsuin/asuoanainuved Dijkstra 2 35 Al
3313501

AN ULTIVDINLONLAL D UM NDITUINUT Lo NN (Distance)

9 Y
Y94 Dijkstra algorithm 1uv1nd Taslvuaeumsinauuaadlugiluuy Pseudocode AT
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Input : AU — Yanema

Output : S

Begin

Initialize :

priority queue = @

for each vertex v € V[G] - {s} do

a[v] =00

plv]=null

a[s]=0

S=0

add V[G] into priority queue

while priority queue ;ﬁ 0 do
dequeue priority queue into u
add S union {u} into S

for each vertex v € Adj[u] do

Adjust :

if a[v] > a[u] + w(u,v)+vertexAccident then

a[v] = a[u]+w(u,v) +vertexAccident

I
plv] = u ‘parent YD vertex v 1Wuu

gﬂﬁ 3 - 6 Pseudocode msﬂ%"uﬂ;q Dijkstra algorithm 3%17] 1
fmuald s unu vertex Sudy

S Lfﬂuﬁ ULEAUDN Shortest path (Minimum value)

Adjust FumsUfunldeuanlszmandumsiinnnugunsalesiigaldiy Vertex
oMz Ay wuas e gaiidunduiithIinasuvesmdsinnugunsaiesni

9 a A 1 a Y] ~
mummuma"lu fJ‘ﬁ‘lﬂfJﬂ\‘lE“lJ“Vl 3-7
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‘ w.accident = OO ' w.accident = 10
v.accident =5 1 v.accident =5 o)
: Adjust : Adjust
\ / \ /
v.accident = w.accident = v.accident = w.accident =9
(a) (b)

51 3 - 7 msdSunlasuanlszunandumaisianugunsaiesiigaliny Vertex (354 1)

1ngUA 3 - 7() Simuald Vertex v § vaaccident = 5 uag Vertex w 1
] { <

w.accident = 00 dudenidUN19910 V 11 W 9218 w.accident = 5 + 2 + 1 =8 Tagih 113lu

ANNUFULTIVBINIUEN MINLToufioy w.accident 1AuAD 00 dzuIANNINTUNI TN T4
o § . I

UFunlaeu w.accident 910 00 13)u 8
= . . ¥y A ' v

mﬂgﬂﬂ 3 - 7 (b) v.accident = 5 1la% w.accident = 10 DUADNNIUAUNININ V

T w9214 w.accident 113191190 9 1@ w.accident 1ANIAININNT w.accident 113 T304
USunldeu w.accident (AL 9

3325872
ﬂ%’mﬂ‘ﬁﬂu Dijkstra algorithm Tag1iuN15 N1 INIINAQUAMATDUFUNI
v
fgousuidunieiimidefiansaned Tuaeun3TaunAnA1aiy Diksra  JudIun13

[

Y
Ysunlaeudunien guamatiesgald Vertex tazuanslugiiuy Pseudocode #ail

Adjust :
if a[v] > a[u] + w(u,v) + vertexAccident + MinAccidentVertex then
a[v] = a[u] + w(u,v) + vertexAccident + MinAccidentVertex

I
plv] =u ‘parent YD vertex v Wuu

gﬂﬁ 3 - 8 Pseudocode WafHu Adjust ﬁ]”lﬂﬂﬁ‘ﬂ%lﬂﬂﬁ Dijkstra algorithm 5N 2



MinAccidentVertex : ‘ﬁmsmwmsLﬁﬂqﬂ”ﬁm@gmmxﬁ'umqﬁL%uﬁ’méjumqﬁﬁmmm&j
for each vertex v € Adj[u] do ‘W15 vertex ﬁaﬂﬁu vertex u
if e.costt+vertexAccidentW < minAccidentV then
minAccidentV = e.costt+vertexAccidentW
return minAccidentV

(2

fvuald e unudunmaanasan

wa Y

mslsulaeuslsznandunsiagiamgiesigalnny Vertex 05u10a9317 3 -9

] w.accident = 00O
v.accident = 5

v.accident =5 w.accident = 13

(a)

w.accident = 4

v.accident =5

v.accident = 5 w.accident = 4

(b)

51 3 - 9 mylSunlasuanlsznandumanaanugunsaiesngaliny Vertex (354 2)
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mﬂgﬂﬁ 3-9(a) i muald Vertex v U v.accident = 5 1A% Vertex w 1 w.accident =
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ten A931N 3 - 10

51 3 - 10 nsMNATEUAINYNABIVDITANE3 71N (Thomas H. Cormen et. al., 2009)

~ v ' o ~ A = v v
E’f'llﬁﬂﬂﬂﬂﬁﬂﬂﬂ’wiﬂ‘iﬁﬂﬂ ?’Nq‘ijﬂ“ﬂ 3 - 10 LuﬂﬁﬂWﬂNﬂ1iLLﬂﬂiy1’Hﬂ’Jﬁl
{ [ I o v Jdo '
Dijkstra  algorithm “I?ll,l,ﬁ'ﬂ\‘]WaﬁWﬁﬂWiﬁuﬁWﬂﬂ!%uﬂWﬂ@guéjﬁ ﬁﬂu1Nﬁﬁ‘W‘ﬁﬂ\1ﬂaT}lﬂ
=1 [ v A o dﬂg 9 .. an A A Y
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S Yo 1 v A a 9 [ A
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Abstract

Road accidents in Thailand have caused a fof of futalites and
Injuries aach year and racords have shown no improvement
In reducing these numbers. |f a trip planning to uvoid high

sk roads cun ba dona than it may help decressing road
accident rute, This study atiempts to develop a method 1o
salect un optimel susfe path for traveling from one point to
another, Hasad on Dijkstra's algorithm, an edditional factor
reluled 10 road accidents, o savarity index, hus bean included
for euch roud segment and junction. Then they wera solved to
obtain a shortest path. This path can ba considerad o3 en
oplimal sufe path becuiusa road segmeants and junctions with
higher severity index will nol be selecled.  Another
modification of Dijkstra’s sigorithm  was  wslso mada Dy
mncluding the next adjacent junction and road segment while
searching for an optimal path. A tes! case of six-node
mtwork was used 10 comparm the fesull of the Wo
algorithms. The results showed that both algorithns simikarly
mproved the resflls, but differed In some cases. Howaver,
for lurger network sizes, we found that these two methods
give diftarant results dapending on the nature of the natwodk,
Keywords: Optimal safe path, rip planning, graph, Dijkstra's
algorithm
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