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Threat Map Generation Scheme based on Neural Network for Robot
Path Planning
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Abstract This paper proposes the creation scheme of a threat map for robot global path planning. The threat map
was generated using neural network theory by analyzing the robot's armament state and the menace information of
an enemy or obstacle. In addition, the performance of the suggested method was verified using the compared result

of the damage amount and existing robot path data.

Key Words : Artificial neural network, Global path planning, Threat map

1. ME A Az dojA= AR ES 25l FAE AlA
S} PRAR 5L ol gkl A4&H O FAsh Zolt
W) A AR ARG} AEAES FU8 A9 AzE A S dukos 2y 2y
AI717] $lste] Q1 AAS] T840l F-aH L itk = TE B ug) oleds 13t SEyo] ARSHM,
8] FRIRRE TR, AdSEI} o] S A&l o] g o] YFrE vkl AT BANAHS
A RIZEE tilete] s dFE sl A Aol a#Hg FAY 5 o] 4+ AxE FAHoE ndH
AR SO Qich 223 2] QFE S 9 AR Felel AQWS AgHE 123 o)l A
ME SLARE AFAHAA Aol kA Qe e AY 2851e] A”, Dijkstrad} 2 gl
olEshe AHET 71&o] dFHo|t) 1T E2L E3lo] HE ARsF AP 2 o9 2
mRol YFARA ol gsty] fIsA= ARASC] o] AAARALE T AU FolA AW v
dastH, olg st A=A ES Fig. 13} Zo] A9AEZA oz Ao AA9l 9P S ALEA 7} Stsle] F34
g3 AgFEAgdoR FRAMNI. AGEEALL 2 om FEHoz Rosrl waha FukelA W=
AA el thoted A BARS} AR wdd dBFE T3 Al AuAodME 449 28 A2
kel mad 9 AGg gen 2RI ERY  Age 9 AuUS Aaks Aol Ladt) o2 9
A ARE AR Aole, AGARAGL AR so] B RN A9 L, EF F 52 B4l
*Corresponding Author : Hwy-Kuen Kwak(Samsung Thales)
Tel: +82-31-601-5226 email: hk79.kwak@samsung.com
Received April 14, 2014 Revised (1st June 26, 2014, 2nd July 2, 2014) Accepted July 10, 2014

4482



2R Q97 2AEE A% A48T 71 AEE 84 719

Aol YEES Uehlls WL 1492 olg3te] 4
FAolwA AEA 0 QS el diste] A7)
ik

Global Path Planning

Local Path Planning

= Support map generation = Sensor processing(SLAM)

= Path exploration algorithm = Navigation system

[Fig. 1] Robot Path Planning classification

2. 92
2R HAAEALYS A
of thate] AP HR7} uked gl =
g Ejojzfof s,
F AR E -,—x]ﬂ oz A akg].o].oq
TFEAE
wE 7k 7}%% znw o}C glote] A&
wat Azt 2717 AR 7P g
ARG e] APHHEE Whdste] 4o o

AT SEgolH, o] o= BRI} F
& L FAY, 123 A} ok
™, ol# g

2 919
$u} A me ALgRie] A wel of

ey

J}L
rlo Olﬂ o, _h‘

0]

I~1T

Exg
=l

o
HU
pp

ol

7

3

ox
A

o

1.

of ol

9 5ol

R

|
H
A
gy

nz tjo

x
2,

lo,

4, I

Sk o>

3.

=

2.1 A* g1e|E

AES B34 A28 4

31
=

éxﬁi 3

oz Fdsr] 9
Z34 AR 9|
nejste] u g

4483

fn)=af,(n)+8f,(n)+~f(n)
atpf+y=1

A7IM, s FIA, pE 4§j¢ ~
23kl Axtel #88ka4} 3

L

Oll
ol
_EL
0
1=
L
o
O
o

2 gL 7
Ham CEERE

&, FAFEA

AeE 2

FA 2 A,

Our forces

. . Robot arm(long or short range]
information (long =

#

Type of operation Offense, defense, street battle

#

Weapon, scale, obstacle
(mine, CBR)

CBR : Chemical, biological and radiological)

Foe information

#

Oder of e Order of priority allotment

analysis

-
Threat map Threat level estimation based
generation on learning

[Fig. 2] Threat map generation process
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[Table 1] Friend or foe information

Division Contents
IFFs* Foe, Friend, Obstacle
Position Coordinate(latitude, longitude)
Type Tank, soldier, truck, etc
Scale Platoon, battalion, number of population
Activity move stop, surveillance, etc.
Direction Direction of movement

«[FF : Identification of Friend or Foe

[Table 2] friend robot information

12.00%

Division Arm information
Robot 1 light machine gun, surveillance patrol
Robot 2 light machine gun, heavy machine gun
Robot 3 light machine gun, missile
Robot 4 light machine gun, mine detection
Robot 5 light machine gun, CBR detection
Order of prierity
14.00%
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[Fig. 4] Order of priority per plan type

oln] zt o= AR 71EA o




2R Q97 2AEE A% A48T 71 AEE 84 719

[Table 3] Foe weapon/unit classification

aimc ‘Weapon w, [ Activity | w, scale (OX
Infantry 03 | Offense | 100 Squad 10
Gunner | 04 | Defense | 80 Platoon 30
w Armored | 05 | Combat | 90 [ Company 0
& | Engineer | 02 | Retreat | 40 | Battalion | 300
@ .
B Air defense | 01 Detour 80 Regiment | 1000
Division 5000
CBR o Move 60 Corps 1000
Tank 10
Search
Armored 3 earc‘ &
vehicle Organize 20
5 Motar &5 Collo- number' of
<] Howitzer | 85 cation 60 population
= (0~16333)
Antitank _ Destr-
95 . 100
gun uction
Truck 1 Cross 30
Unknown
* (! weight of each layer
[Table 4] Obstacle classification
Classif- .
“cation Unit/weapon @ Range @,
Anti-soldier 20
. Anti-tank 80 Point 5
Mine
Booby trap 40
mine area 100
Chemical 30 Area 50
CBR
Biological 30
Unknown
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[Table 5] Matching between threat cost and level

Cost Threat level
1(driving impossible) 107 >

08 106 ~ 107
06 10° ~ 10°
04 10" ~ 10°
02 10° ~ 10
01 10> ~ 10°
0 10" ~ 10°
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[Table 6] Scenario for threat map creation
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[Fig. 5] Operation map including foe information
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[Table 7] Foe information under given scenario

. L. .. Quantity/
Division Type Position activity ool e
Wes Tank 127.42632 9

o g 3632762 fmove

Min Anti 12742190

© ~tank 3632654 area

4486

Stage Scenario Note
Operation area is the diameter 3X4 D:ng 2
1 km area with ?:ei:: station as the 127,497,
nier: 3633200
9 Foe information received from upper
unit is table 7.
. ) 127.41280,
3 Departure point of robot is A. 3633897
. . 127.43560,
4 Destination of robot is B. 639574
5 Robot path planning is performed by
minimizing the enemy threat. [Fig. 6] Grid map for operation map
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[Fig. 7] Global path planning result based on threat
map
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[Table 8] Path planning result based on threat map and
not applied
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