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Ald NPC(Non Player Character)= AlY Zololel thd = oz AYe AvE
S/ 7IE Tas ghoth UREE 7€ AYA AFTEHE NPC AFA TS FSM(Finite
State Machine)2.2 A &5 o] P& s Elo] A i FEo] w3 5EAS 2ty Q). uet
A olgg EAL zle= NPCEH thdstE Zgoos FxA A9 Z¢ o Agsts 3
o] JHE& & Ut
HomREe o] EAHE /MAE7] skl Aal Ao SiEc] HolE Aldee dF 2l
S A9 NPCe 3% mdz2 Azsa olE Hrlsly] Y3 Aolth o= st A, AA
oA Hugc] HelE Iy 93 AT FHES A AFET. EH, o] A5 HEHES
Unity3D <17& o] &sle] Fa3IT) AAl, FHH NPCEQ Ae]l Ho] v &3 AAAY NPC
o AEH Aol H&, ANkAH<Qd AY NPC 4 Mo v&S Wwdr wu Az, Fdw
NPCE<9 e o] Hl &2 AAAL du o] n &y H|EgS BT} ol TdHE NPCE
o] T o] AAAY 5 Al dF dEI FAES ow|sl=d], olgA dowN F
olojoll Al Bt} Z7te AlgA AP Avd = gk
ABSTRACT

NPC in game is an important factor to increase the fun of the game by cooperating
with player or confrontation with player. NPC’s behavior patterns in the previous games
are limited. Also, there is not much difference in NPC's ability among the existing
games because it’s designed to FSM. Therefore, players who have matched with NPCs
which have the characteristics may have difficulty to play.

This paper is for improving the problem and production and evaluation of the game
NPC behavior model based on wolves hunting model in real life. To achieve it, first, the
research surveys and studies behavior states for wolves to capture prey in the real
world. Secondly, it is implemented using the Unity3D engine. Third, this paper compares
the implemented state transition probability to state transition probability in real world,
state transition probability in general game. The comparison shows that the number of
state transitions of NPCs increases, proportions of implemented NPC behavior patterns
converges to probabilities of state transition in real-world. This means that the
aggressive behavior pattern of NPC implemented is similar to the wolf hunting behavior
pattern of the real world, and it can thereby provide more player experience.

Keywords : Artificial Intelligence(21¥ #|%5), Behavior Pattern of NPC(NPC 3% %),
Hunting Model(Ab¢ 29, Player Experience(Z#o]o] 73)
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[Fig. 1] An Example of FSM
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[Fig. 3] Stochastic FSM
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[Fig. 4] FSM of wolves behavior
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[Table 1] Probabilities of Transitions Between
States: Search, A:Approach, W:Watch, AG: Attack
Group, Al:Attack Individual, C:Capture)

Preceding Following State
State S A W | AG | Al C
S 00 | 68 | .00 | 31 | .01 | .00
A 09 | .00 | 12 | 69 | .09 | .01
W 32 13 | .00 ] .27 | .06 | .00
AG 24109 | .03 ] .13 | 51 | .00
Al 16 | 06 | .02 | 16 | .08 | 52
0, r>C
. r-D
magnitude =¢ ——, D<r<C
C-D
©,r <D (eq. 1)
3.7 #

A

3.1 78wy

B =70 M 4L [Table 2]9F 24}

[Table 2] Implementation environment

72 0.7821d], o]+= [Table 1]olA 2] Attack_Group
& 7H0.69)% Attack_Individual & #H0.09)S
osk fe=z  AMEY] wiEolth  AAAA

Attack Aejoll A Capture Ae]l=¢] Abe] o] &

E 3ol 052949 o]+ Attack_Individualol A
Capture ZHIZ Hol¥& &  3H(052)¢}

Attack_Group®ll A Capture
7(0.00)& dgt groltt,

FHlE dolH= &

Approach
Prey is not invisible zone- P(0.32)
Prey is in death zone- P(0.01)
Prey s in hunting zone- P(0.68) BV l','(‘o:;;‘""‘-‘

Prey is in not hunting
zone- P(0.06)

Visible Prey-P(0.68)

Invisible prey -P(0.38)

Prey is in death zone- P(0:52)

[Fig. 5] FSM of wolves behavior for Implementation
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[Table 3] Probabilities of Transitions Between

Platform Specification States for Implementation
CPU Intel(R) 4x, 3400 MHz
RAM (4GB DDR3  PC3-12800) x2 Preceding Following State
HDD Seagate 2TB State Search | Approach | Attack | Capture
VIDEO GeForce GTX 660 Search .00 .68 32 .00
(ON] Window 7 Approach 21 .00 78 01
Program Unity 4 Attack 18 .06 24 52
[Fig. 5]+ [Fig. 4181 59 A FSM Eds [Table 4]+== Approach A EjolAe] g W3=
Tde H& st @ Aot Watch Ej= 91gk oJAtz=(Pseudo code)E HolFth ©A (1)

Capture ME|Z Ho|¥+= &Eo] 0o]2 & Search
el ZAF)2[11,12,14], SHEC] IIFoR
Apgstel  Holg X Eet= FEo] (Qo|RE
Attack_Group JEIE o|d el AA3IE of
S 9 Attack Group¥ Attack Individual %+
HE BT Attack AEIZ FFAAL & 9.
Approach “JEjol A Attack HEH = Hol¥ = &

oAzt SdlEd "ole] AE Ak ol
S5 72472 AAR AZEQ 7] o] Holee]
AgEe SH4oZ AtErh g@A (2)olA] control
zone, 5 57} Hol& AlEd & de Al A
= Aol 9 )elA (10)7HA17F A, =
tje} #ele] A7} control zone®Uth & 7 $-oll=
Search AHI7} A &Hth @A (3)ME A" 3

Journal of Korea Game Society JKGS | 131



—FSM 71te] Al NPC 1% A5 H7}—
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[Table 4] Pseudo code for state transition of
wolf from Approach state

(01) Distance=(wolf,prey)

(02) if (Distance<C_zone) {

(03) Prob= Random.range(1,100)
(04) if (Prob<79)

(05) State=Attack

(06) else if(79<= Prob <=99)
07) State=Search

(08) else

(09) State=Capture

(10) }

32 78 A3}
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e Wol SES AAAe] e Wo| HET 2

[Table 5] Mean Probabilities of Transitions
Between States

Transition Al
Proceeding | Following Real . Gen
State State World Implementation eral
Search Approach 0.68 0.726 1
Approach | Attack 0.78 0.77 1
Attack Capture 0.52 0.556 1
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