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A robot path planning algorithm based on scout ants in
collaboration with foraging ants
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Abstract: According to the latest research achievements on actual ants, a new ant algorithm for robot path planning is
presented. In the algorithm, two groups of scout ants collaborate to search for a nea2optimal path by adopting
neighborhood search strategy. Another group of foraging ants are used to optimize the path by foraging in the vicinity
of the path, thus an optimal path is achieved. The results of computer simulation experiments show that the
convergence speed of the algorithm has been significantly improved, and in a very complex geographical environment,
it can also quickly work out the optimal or the basic optimal path. The effect is quite satisfying.

Key words: Mobile robot; Path planning; Scout ants; Scout search; Ant agorithm

o [25]
1 5l = )
[6]
( ) o
s b
b C Q b b
[8,9]
[1,2]
. b
- 2007210230; . 2008209224
(60673102) ; (BK2006218).

(1955)), , s , s ; (1984) ),

s s s



602 % ]

% 24 %

[6.7]
b

2 AEEHIAR
:AS Rob

b

Sbi, Sbz, , ,Sba.  AS

20, AS )
X Y , AS X,Y
Xmx  Ymx. D X,Y
, , Nx
= Xmx/ D Ny = ym/D Sbi( i
=12,,,n) gl AS
A AS g , OS= {o,®,,,0on}
A A(m\ n) ,PSbi I OS.Pgl A
20 (x,y), g(x,y),x =
row,y = col, Tow g ,col g
Cc= {2, .M 8L
1) 1, g(1,2) 2,,,g(2, 1) Nx+
I, .
g T A (xi,yi) i
I C ,1 :
xi = (i- 1)modNx+ 1,
yi= (int)(i- 1)/Nx+ 1. (D
s int , mod
Goegin | A,  Zbein |
0S, gend I A,gma | OS ,

begin,end I S,end X begin.
3 PRI A AR S 5

3.1
b b [8’9]
Rob PR( t) Zend s end
Pr(t) ; :
Rob k ,
ti gRr s
gr 5

b

>

1 anti= {1;2: 5 :kaa :m}
(i= 1,2).k I ant

, m i )
2 Pgl A,g| OS, g ,
, FS; Pg I
A,g 1 OS, g ,
, NFS.
,FS= A H(OS),NFS= A HOS,
c .
3 k P,
PP 2 (x,y), k ti
P(xi(t),yi(t)), Pi
P (ti). gi(xi,yi) I A ,
Pi g , Pi~ gj.
4
, d(gi,gn) d(Pi,Pn),i,h I C,
d(gign) = dxi- x)™+ (vi- y)’. (2)
, d(gi, g),i,j I C lj- i[=1
| j- i]= Nx, (gi,gi) AS
&i ( ij),d(gi, gi) R di.
5 BRi(gi(xi,yi)) = {g] g1 A,d(g,
g) [ S}l O gi kg
. S={L2y, S= 1,
s= ..
6 ti ,k gi, Wki(gi(xi,yi))

= {g| g1 BRi(gi(xi,yi)),g| OS,il C} gi
tabun= {P«x(t),Px(t1), , ,
Pr(t)}, k= 1,2,, ,m,tabuk= {P(t),P(t1),,,
P(t)} < i< , < ti, tabun n
to ti R
, tabuk k



% 4 RIRAR S5 JT U5 BURe 32 BUMPE B AL B\ B 12 AR 0% 603
P(t) ~ gL Zi(gi(xi,yi)) = {gtg 1 L xmin La,
Wki(gi(xi,yi)), g | tabun,j = 1,2, , ,MAX}(k Step6: m 1,
=12, ,,m) ti k BRi MAX, tabun,
1, | Z|[ 8, | Z|<| Wki|. tabux, Step2; ,n=n+ 1. n< Twax,
tabuk j m= mo, Step2; ,
Pr(ti) gand ,
L, s )
L= ]—eEdl, di = d(gi,gn), ( )
=4 3.3
gi,gn| OS,i,h 1 C (3) Path = {P(t), P(t1), , ,P(ti),, ,P(ta)}
tabuk : , La.
7 ki I anti,ke T ant2, ki gr , ke m P(to)
gsub , t , ki ke Path
Pk, , Py, . d(Px,Px) [ S, ki ko , Path ,
3.2 ko, m- 1 ,
m .
Pr(t) g Step: , h= 22
) s 2 Path
1 , MAX= n/3,n Path
1 C= 0, B= 0.
Stepl: n= 0, Step2: m P (to),
m= mo. MAX, tabun tabuk (k= 1,2,, ,m).
Tvax. m g begin, tabun  tabuk .
tabuk tabun (k= 1,2,, ,m). Step3 : 6, kq i
Step2: 5 6, ka Zi, | Zi|= 0, ,
i BRi Zi. Zi , , tabun i
: s Pgi I WKi gj 1 tabus,
Casel: | Zi|> 0,Pgi I Z, (2) tabun g , | Zi | XO.
d(gi, gmd); g mind(gi,gemd), g ka Step4: k,  Path ,
) q[ m tabun.
Case2: | Zi|= 0, , Step5: Pgi 1 Z, (2) d(gi, gsw).
) gi min d(gj, gw), g Kk ,
gi, gi 1 Zi tabun. q[ m- 1,9 X p. gi tabun
Step3: kq gi gi tabuk, C B 1, gsb = P(tin).
tabun tabuk. q< m, q= q+ 1, Step6: ko m- 1
Step2, Step4. 7 , Step7;
Step4: Pk, k= 1,2,, ,m, j B< h Step3, Steps.
) 7 ) Step7: k {Px(ti), Px(t1),
, StepS5; , 1=17], , ,Pr(tc)} kq {P(ti),P(t),, ,
Step2 , P(tc) }, (3) Path L, L<
La, .
Step5: Step8: n- C- h[ O, Step9;
7 , , tabuk , P(tc)(
(3) Lk, ). B= 0, Step3.
Limin( Limin = min Lx) . Lkmin Step9: h= h+ I,m= m+ 1. h< MAX,
Ld , Limin < Lud tabun  tabuk,  Step2.



604 Boo# 5 k% 4 o4 %

3.4 3
m ) B
4 = me g
1.
1( ) ,
tm, p(t) =
1- E  tm , p(t) U1, E
ik , 2
) 1 —
. 3 Step2 %
Case2, ki,i=1,2,, ,n, Z
13 ||
Si , sj> 0. « m
Path= {P(tv),P(t1),, ,P(tn)} : S5
Case2 , , t - i
. 3
p() \ I- (1- pi). (4)
ty 1 L,P(t)y I, t=tm ’

p()=1- EUL. t |
4 IFEN SRS BRI '

1 S
b
. PC ,CPU P4,
A*
2.8GHz 128 M s V(6. 0.
2 0. 031 5.0 - 6.0
’ [13] 20 @20 < 0.0l < 0.1 >300 4.0
, 1
1 10
b
s 0. 015s. : >
’
o 124 O EemFBESHW BEIE SN , ,
5 4k 12
b
m 9
1 1 m ,
b 2 b
b 9
b 2 b b
9
9 b



% 4

ARIRPR T 2T U B0 A BB B 28 A 5842 AR S 605

s

(Refer ences)

[1] Chunmiao Wang, Soh Y C, Han Wang, et al. A
hierarchical genetic algorithm for path planning in a
static environment with obstacles [ C]. Electrical and
Computer Engineering. Canadian, 2002, 3: 16521657.

[2] Kuffner J J, LaValle Jr SM. RRT2connect: An efficient
approach to singl@query path planning, robotics and
automation [ C]. IEEE Int Conf on ICRA. San
Francisco, 2000, 2: 995321001.

[3] Fan Xiaoping, Luo Xiong, Yi Sheng, et al. Optimal
path planning for mobile robots based on intensified ant
colony optimization algorithm[ C]. Robotics, Intelligent
Systems and Signal Processing. 2003: 1312136.

[4] Genggian Liu, Tiejun Li, Yuqing Peng, et al. The ant
algorithm for solving robot path planning problem[ C].
3rd Int Conf on
Applications. 2005, 2: 25227.

Information Technology and

[ 5] Shirong Liu, Linbo Mao, Jinshou Yu. Path planning

based on ant colony algorithm and distributed local

navigation for mult2robot systems, mechatronics and
automation[ C]. Proc of the 2006 IEEE Int Conf on.
2006: 173321738.

[6] .
[J]. , 2005, 28(11): 189821906.
(Zhu Q B. Ants predictive algorithm for path planing of
robot in a complex dynamic environment[J]. Chinese J

of Computers, 2005, 28(11): 18981906. )
[7] . [J].
, 2006, 32(4): 5822593.
(Zhu Q B. Ant algorithm for path planning of mobile
robot in a complex environment[ J]. Acta Automatica
Sinica, 2006, 32(4): 58@593.)
Michael J Greene, Deborah M Gordon.
hydrocarbons inform task decisions[J]. Nature, 2003,
423(6935): 3236.
Jackson D E, Holcombe W L M, Ratnieks F L W.
Knowing which way to go2 trail geometry gives polarity
to ant foraging trails[J]. Nature, 2004, 432(7019):
9072909.
[10] , , ,
[J]. , 2005, 25: 3437.
(Zhang M Y, Huang H, Hao Z F. Motion planning of

autonomous mobile robot based on ant colony algorithm

[8 Cuticular

—

[9

—

[J]. Computer Engineering and Application, 2005,
25: 3837.)

(L3 % 600 7))

5 4
DMN
. DMN ,
( )
), ,
(References)

[1] Pearl J. Probabilistic reasoning in intelligent systems:
Networks of plausible inference [ M]. San Mateo:
Morgan Kaufmann, 1988: 3832408.

[2]

[D]. : , 2005.
(Cao J N. Study on approach of image segmentation
based on decomposable Markov net works[ D]. Wuhan:

University of Wuhan, 2005.)

[3] Zhao B 'Y, Joseph A D A, Ludwig R. Markow2based
channel model algorithm for wireless networks [ J].
Wireless Networks, 2003, 9(3): 182199.

[4] Wong S K M, Xiang Y. Construction of a Markov
network from data for probabilistic inference[ C]. Proc
of the 3th Int Conf on Rough Sets and Soft Computing.
San Jose, 1994: 562569.

[5] Deshpande A, Garofalakis M N, Jordan M I. Efficient
stepwise selection in decomposable models[ C]. Proc of
the 17th Conf on Uncertainty in Artificial Intelligence.
San Francisco: Morgan Kaufmann Publishers, 2001:
128135.

[6] Dempster A P, Laird N M, Rubin D B. Maximum
likelihood from incomplete data via the EM algorithm
[J]. Jof the Royal Statistical Society, 1977, 39(1): 12
38.



