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A Route Planning Method for
Multiple Mobile Sensor Nodes

MASAKI NAKAMIYA, ! TSuTOMU TERADAT?
and SHOJIRO NisHIo!?

We have proposed a route planning method for a mobile sensor node us-
ing cost map. The proposed method achieves a novel path planning that can
solve several practical problems in conventional work: limitations of sensing
areas, barricades on nodes’ path, and restrictions on nodes’ movements. In this
research, we propose a new route planning method that can avoid collisions
based on the previous method. Moreover, we also propose a query language to
specify required sensing data. The proposed method effectively allocates mul-
tiple sensor nodes. We show the effectiveness of the proposed method through
simulation study.
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Fig.1 Field map.

00o0oooooog Vol 50 No. 4 1262-1271 (Apr. 2009)

cooooooobooobOOoOoOobOOoOoOooboooOoOoDOOObOOOOOOOOOOoboOoO
gobodobooobooooboooooooboooooooooooooooooooa

goboboobooooooooooboooooboobooooooooooooooooa
gooooooooooooobooooobobooooboooooooboogooooo
gooooooooobooooooooobooOoooboOoboO0ooooboOoboOoooooObooo
goooboooooboooodooooobooooobooboooooooobooboOooooooo
gbobooooboboooobooobobooobooooboOooboOobOobObOUObOoUObOOoDo
oo

3. 0004

O00o0o0ooo0o0ooo0ooooO0o0oo0ooooooU0ooooooOoooooo
O00oo0000o0o0oOo0oo0oooOo0oOoU0oOooooO0oOoDoOoOOoOooDOoooOoO
00000000o0o0o0000000oOoOO0O00000ooOoOOOO0OOoO0oOoo
0000000000 00O0000000000O000D0O0OO00D0ooOOoooooDoOO
0000000O00ooOo0ooooooooo

00000o0o00oo0000o00oUo0o0oOo0oOOo0D0oOOoUOoDoODOOOOOOD
0000000o000o00o00O00o0o0U0oo0OUo0o0oOOo00o0oUoOoUooOoooO
00o000000000000000000300000000000000300000
0000000000000 00000000 00000000 20000000000
0000000000000000003000000000000000000000O0
0000000000000 0000000oboooOo000000ooooooooOoOoo
000o0O00o0oo0o0oo0ooo0oo0o0ooooooOo0oooo0oooooo
oo0000000ooooOo00000oobooOo000o00oooooOoooono
oooo

3.1 00000

00000000000 0000000000000000TinyDBY 00000000
000000000 00oo0o0000oooooOo0o00o0ooooooooooooog
O0o0oO0ooOoooOo0ooU0ooOooOo0oo0oooooooooooooooog
O000oo00@mo0o0o0ooo00oo0o0oooooooooooooooooo
00000oo0o00ooOoo0oooOooooooooooo

0000000 00SQLO Structured Query Language0 0 0000000000000

(© 2009 Information Processing Society of Japan



1264 0O00OO0OOOOOOOCOOOOCOOOOOOOCOOOOOOGOOOO0

goboobooboobooboobbbooboobobobbobobobbobboooboo
goboooooboobobooobuobooboobboboboobboobobobooboboboo
oo00oo0oo0ooO0ooO0o0oo0oo0oooo0o0oooboobo0oooo
o00ooO00o0o0o0o0ooo0ooo0ooooooooooooooooooooog
00000oO0o0o0oo0ooooooooo0ooooo0ooooooooooooo
o00ooO00o0o0ooOo0oo0ooo0oOo0oo0oo0oooooooooooooog
ooo
SELECT type, accuracy
FROM (z, y), (width, height)
LIMIT time
OOOSELECT 00000000 type 000 accuracy 000000 type OO0 Otemp
O000000Rwmid 000000000000 000O0O0000OOaccuracy3000
0000000000ooo0oo0O0O00000D0oooOoOoOoO0O0OO0oOo0ooDOODOoOOO
000000000000 accuracy 000000001 0000000000 0O00ODOOO
00000000000o0o00oo0o0oo0ooooOOO0UODOODOOOoUOOUbODOO
000000oo0o00o0oo0o000oo00UoO00U00OO0O0DO0OoDOOoDUooOOO
O0OD0ODFROMOO0OODO0OO00O0ODO0O0O0OO0O0D0O0OO0O0OO(x,y)y 000D0O0O0OODOO
00000000 0width O0DODOD0OO000000O0OO0OReight 0000000000
goooo0ob0ooOoooobOLIMITODOODDOODODOODODOOO timeOdDODO
goboobooboboobboobuoobboobooog BsBmed oo
oooooo
3.2 J000O00O0O0OOO0O0O0OOO0O0O
o00oo0ooo0oo0oo0oo0ooo0o0ooooo0oo0ooooooooo
ooo0oooooooooooooon
ooooooo
o0o0oooooO0o0o0oooO0oooooOooooooooo
Step 100 0000000000000 O0OO0OOO0OOOO0OOOOOOOOOOOOOO
O0000oo0O00ooo0o0ooo0o0oooOOoOooooOoooooooOo
Step 200001 0000000000000 0O0OO0OOO0OO0OOOOOOOOOOOO
O000o000o0o0oO00ooO00ooO00o0o0ooOo0ooOoOo0oooooooOoo
000000000 oooO000000obOOoOoOoO0o00Oo0ooooOoOoOoooo

00o0oooooog Vol 50 No. 4 1262-1271 (Apr. 2009)

3[2|2]|2]3 6/4/2/2]2
5/2|1]|2]5 4(3[1]1]2
5/6/{}/6|5 2[141]2
5/2[1/2]|5 2[1]1]3]4
3]2]2]2]3 2/2]2]4]6

() 000000 A
0000 90° 000
(a) Base cost A.

(pyDOOOOO B
0000 45° 000
(b) Base cost B.

02 00000000

Fig.2 Base cost for car type node that direction of node is not considered.
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Fig.3 Example of field map.
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Fig.4 Example of route planning.
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Fig.5 Prototypes of sensor nodes.
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Fig.6 Results of route planning.
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Fig.7 Model of sensing area.
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Fig.8 Example of geographical features.
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Fig.9 Power consumption vs. size of field maps.
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Fig.10 Time consumption vs. size of field maps.
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