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Algorithm
Based on Contracted Network Strategy

Improved Highway Hierarchical

CAI Wenue , ZHOU Xing, XU Jing, ZHONG Huiling

(School of Economics and Commerce, South China University of

Technology, Guangzhou 510006, China)

Abstract: In the pretreatment process, Highway Hierarchical
(HH) algorithm faces such problems as the compressing of
network into a ring road, the storage way of pretreatment
data and a complete calculation of the optimal route. Non-
cycle compressing, tiered storage and local shortest path
storage are introduced to improve the efficiency of the
algorithm. The test of the road network of Guangdong
Province of China shows that with the improved HH
algorithm, the computational efficiency increases by 5 times,

and the search space reduces by 4 times.
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Fig.1 The computation of the central section of highway
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Fig.2 Contracted road network
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Fig.4 Contracted network with cycle road
R S R
u=deleteMin(T);

oo .
’

foreach e=(u,v)e=(u,v) EE
do {++;

if v has been reached then decreaseKey (T, v,
k)

else insert(T,v.k)

}

R EBIAFERS s w= v, PHAAS IS 5,6 A F-UCR
o AT BB R IATH 1 AR, F— S 2R
PR AN T 38R R] 7 SR RCR (]
2.2 EEREERMNITEEER

HH 650 — R 55 15 3 0 i 4 16T
Ak 56 B A it Horp AL $5 8 43 shorteut FE P10,
I, HH 5035 158 H 50 38 S s B i %, 78 6 D) v ik
X} shorteut HHATIH R, HEA shorteut 1,
WE 5 PR,

shortcut 34

5 HHEZSZIRITERBEREZEE
Fig.5 Two phases of computation of a full shortest
path of HH Algorithm
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//Computer the shortest path P= (s, *=*yu, o+, 1)
without shortcuts;

u is settled from both directions;
flag<—true;
dof{
while(flag) dof{
flag<—flase;
v is parent node of u in P;

if((v, w) is shortcut )then{
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flag<—true;
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}
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Fig.6 Contracted network without cycle road
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if (shortcuts is a circle) then{
delete(V,,v)
}
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}
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Fig.7 A complete computation of full shortest path
with the improved HH Algorithm
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//Computer the shortest path P= (s, *=*yu, s 1)
without shortcuts;
u is settled from both directions
dof{

v is parent node of « in P;

if((v, w) is shortcut )then(

Cos u) <Cusers ws

}

u<v;

y while(u=s or u7t)
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for ({=1(w), gap=gap ;wle) >gap; |++,

gap=riw (w); //go “upwards”
if [(e)<<I then continue; //Restrictionl
if u€V) NvE B, then continue; //Restriction 2
k= (0(w) +we),l,gap—w(e));

if v has been reached then decreaseKey(Tav,k) by

f(v); else insert(Thv,k);

}

}
return d;
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Fig.8 Comparison of search distances
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Tab.1 Comparison of search time (unit: s)
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Fig.9 The comparison of search spaces
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Tab. 2  Comparison of search time by straight-line
distance of start node and end node(unit: s)
HRIE] /s

KB /km ety HH Contr+ ik Contr+ A *

HH &% & A * Dijks Bk
0~50 0.008 6 0.068 3 0.013 2 0.0395 0.1013
51~100 0.0336 0.189 2 0.042 1 0.156 7 0.710 3
101~150 0.110 8  0.447 2 0.125 1 0.324 3 3.3892
151~200 0.098 0 0.454 8 0.114 2 0.316 3  3.2336
201~250 0.1127 0.4395 0.129 5 0.3059 3.8771
251~300 0.1043 0.5149 0.124 2 0.348 4 3.8756
301~350 0.0980 0.540 1 0.117 1 0.3307 3.243 3
351~400 0.1008 0.5830 0.120 1 0.366 0 3.406 7
401~450 0.1353 0.7797 0.159 9 0.5432 4.7366
451~500 0.189 3 1.024 5 0.216 7 0.5974 7.3556
501~550 0.2195 1.128 0 0.2511 0.7523 8.244 3
=550 0.2971 1.4387 0.347 6 1.027 4 11.264 0
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