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[Abstract]

In this paper, we present a novel approach to efficiently control the location of NPC(Non-playable
characters) in the interactive virtual world such as game, virtual reality. To control the NPC's movement
path, we first calculate the main trajectory based on the user's path, and then move the NPC based on the
weight map. Our method constructs automatically a navigation mesh that provides new paths for NPC by
referencing the user trajectories. Our method enables adaptive changes to the virtual world over time and
provides user-preferred path weights for smartagent path planning. We have tested the usefulness of our
algorithm with several example scenarios from interactive worlds such as video games, virtual reality. In

practice, our framework can be applied easily to any type of navigation in an interactive world.
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I. Introduction
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Fig. 1. Inappropriate behavior of NPC in games (red
dotted line :wrong movement)
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II. Preliminaries

1. Related works
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III. The Proposed Scheme

© =edldE UEHEY oA Hepts F= A
7] ol tigh =AIE siash] s AREALY ol sHIA
dloleE olgsto] MEA olodES] =5 A= 7Y
Attt} s ofojtiol= AREAPE ZHHEIE A|ofst
4¢ EeheE o Y2 F=E AT & e 7t
gol], ALEAP} ZHHE S Aol de oledA S 1o
sto] Al Algol 22 A Al fARH AR
Aol 7Hgedat 2ol 7] e3oM= AREATY] o
sHA Bt {7 mheoll 2K NPC J=2E A o]
ot SHAIRE AlZto] R[5 AREALE 7300 =3
AL, 2 v AlE Qe lolE7t ol o Y2 A2
| =01, AI7IA] %A PC7F H=E S1A
L 20l fle 32 AFsiA 2 4 QRIRE NPCe of2{eh
717 2 ¥ES T o Qlot hefof PC g oz A
Aot F25 sfssta o=l AnE M B W d=
Al YT 4 A AREAIA O 29EE &
2 Zloltt. ol2fet WS YA £4S 7IHe=

2 e o

o o>



58 Journal of The Korea Society of Computer and Information

d= =RgolRtal st & =2ollde 54 ¢aelEol of
Hzt AAl S HiolHE 7[Rtez ARt

RIEHE]E 2ol PCe A1 E2folo] FEe
o d=o] e 4 AR TR o= NPCe & 4
7] W20l AlRo] Algof we} PCe HE3HA]aL NPC
271 4R A2 FRIsH gk ol 2R = <lsh
A= AldS st A1F8) st o] ofo] A ES]
B A8l ittt Rlet duisoly ASAlE
ol o] ZAfofl tiet sia™o] & & AR NPCO| =
A2 S8tEA Aofshr] YsliMe thet ti7h ¥4
[9F oF 8%t =4 47t dasith. ARgArY] ohofet
=4 £ £ SAYol T2 F= AXIE o83t
NPC| A2 7idsk=dl AH&stod, o] HlojEls & =
wollAl NPCE HRA7 =8 AR o dEH|oJE0]
ot NPCe AREAY ol 2218 445 43 V] W=
o, 2ot gt 22 U & U "o

oj2el 7152 FAsk] sl 2= AREAY F= T
oS A= AAfelth ARAEY SHRPE 2w
AR AREATS] SAIYP RARRE SEmE S Alktste]
O[S SABHL o]Z o83t NPCO| F 25 Ao
713, AA o= F=rt Aojss 2uE BoE

=

>
o rlr £2 ofm

)
o o 19 o

>

N

b

1. Data collection of user’s path
ofo]dEQ] ZIgtE st UlEfColElE 245H7] ¥s
ofgfiel e 24 olgslol BRI 2AYl )2
ARt (A 1 Z2R).
p(x)=(1-08)Qz)+oR(z) (1)
5= ” DPstr — Pdes ” (2)

” Peur T Pes ”

1_

N
N
~

J

e ne J

VI P paco’ = B, AR, EARIRIS
UER], Qb A'uelsT 2o| Ay B2
Ol QIRlo| i RE L SN §XolE TE
o] i3t WY Ack Aol AR WS
o, o2 ARk BUA $2oE of
F27 W PSR A A 13 &RYo] Ut
U ¥R, SRIRj0] 771845 e HoRict of2f
839 7likoR ReIRiE JHERI7} solck (34 2 &

-l
ol
==

o njo ofm

A==
T

r

N

A
rr

i)
fru
N
=)

8x19l0] P BAE T, ARl 7PHe4E 57}
Zasto] BAlE 8AlQlo] o] mHEx| ok Wkt

Pies Pdes + Pdes

1 ]
Pstr Ps ps.tr
() (b) (©)

Fig. 2. NPC's path using Equation 1
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Fig. 3. Visualizing path of NPC with various conditions
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2. Generation of accumulation map with
user's path
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Fig. 4. Visualizing accumulation map(a) and
refined navigation mesh(b)
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Fig. 5. Visualizing path of NPC with n and unstable

case : (a) NPC's path (threshold of 1 : 0.1), (b)
Unstable navigation mesh
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similarity, num : number of collected path data)

IV. Results
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(a) Entire navigation mesh (b) Frame : 21 (c) Frame : 65

Fig. 8. Movement of NPCs with navigation mesh (red
circle : p,,,, blue circle : p,,, red region : NPCs)
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V. Conclusions
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