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Abstract
gies in games. The agent technique is a good choice for its portraying and simulating ability of human intelligence.
Meanwhile, large complex computer games are attracting more and more agent researchers. Designed the HUNTbot
(Humanoid UNreal Tournament Bot) as the NPC in the first person shooting (FPS) game—Unreal Tournament, which
has the hybrid agent architecture, social and learning ability, HUNTBot can behave well in complicated, dynamic and

The development of the game industry has brought forth a requirement of applying novel intelligent technolo-

real-time environment.

Keywords FPS, Agent architecture, MAS

1 35

B 1992 4F Doom HFRRH BRI , BRI A T ZVEA T
WS R R A BT M Pk gR A ] DAL R R &
AR REA B AL, FIBT R SRS R e
X, WA A WIERBEMPRMFHNE. HPEnRAR
(non-player character, NPC) .28/ 3D k51 —4 &
BEHERG . RW.f55 NPC W AR R A mASE N
A SRR A AT R, iR NPC # I U 4R i f B4 ok
PATEFBIME. X R BRAAE— TIPS, NPC [¥15 BE
Pl BAER 3D RS ISR EEEASAATSE
B AR B W AR . BT R LB R REA BN
ANIE G AM NPC 1T A FE B REM:, Agent HARK I
AT AINERBERER R —ME TNk
B, A, iR BB AR TEENES YR BE
R RSB ENRE] THABE A TEENRENE, £
Agent RGP R E 115 88 LU i i N R &,
EeihliEk NPC TN BFRE Agent R H 45 R EE,
HAAEREM L Agent REMMIS BEMEREW. H
i, 4 — AFRETd5 (first-person shooter, FPS){ifAkAE M 47 &
T B IRAE T R B R E MH K.

B —E T FPS i NPC 53T 37 B 52 H B

OEXFERARBFELTE (60775046058, ¥ M WL, EEHTAEHE E agent, £ agent REE B
BB BE agent B agent RA; FUA WEHRA . TEWRTE VT G agent SRILFET ;B

AR ATERSE.
VARSI AU RN NPC 85 Agent i[E] L&, RimKX 5.

« 290

BT MR R R, Magerko % A 7€ FPS ## 3K “FH #
(Quake)” FH#E T —Fp NPC-Quakebot™®! , X Ff Agent %544
BT RMAL, @t Z= st B i T 4 ok XT Agent AT it
FiHER, Orkin 837 T —ME T FPS #E“HE4) 3= #3%5 (Un-
real Tournament, UT)” ) NPC 5#,i% Agent 45148 T B %
B, TR TASIRE NS SR, (B e e, SR
BEARERFERMNEE 8. Burkert % AFE—4 Agent
FHRFE Pogamut 2 IR H T —Fh{E g NPC 458, % A-
gent MRS R HEERER — N8 25, Dk
BEFEXT FPS Bk 358 B9 Agent Z5H R M HIEIHTTH
FBHRER (BRI E X 8 Agent 25138 R X HF A-
gent METT R BISCEL, WA %R Agent L AT LA,
i H Agent BIRE &S . RITAR, PR R 68 A-
gent iR WA 45 KW ¥ (reactive) 1B 244 (deliberative) , T
REHEARIE Agent B X R3320 Th Ak i e B I iz, T 835 4 U
Agent REAEYT HARSHATHER BRI B B4 81T 3155 LAA R
BiR. F4b, Agent iiZE AR, ATIRIE 5HE A-
gent B AKBIR B-E1E K xtHitE. WAt Agent R BA %
S, NTTE i HE M . RSB/ E 71 FPS i
KA B NPC 454 ACAY , A TAE T WAE % TAERRELE .

XA B AR, AR T FPS Wik LI B BT
—FE e NPC 4514 HUNTBot(Humanoid UNreal Tour-

BB A, EBBR
fE ML BIEER, EEFRTE LSS



nament Bot), &XARZEHIT 5 2 FNB/AIHA T
MR 4 Pogamut 2358 3 154148 HUNTBot 14544 . 4b 3
WRERZWH; BEREERN TETHMEE,

2 HUNTBot YA ZESH

EAE-EMREFEHTETF FPSIHXME Agent %
GEB TG, K afE®m AR KEN Quakebot B B hi X
22 Gamebots ("7, Monolith A ® i) FEAR THEFI D kiEw
R IR AR & ) Pogamut 2051 {13k B Pogamut 2 £
2 HUNTBot I R & , X B —3K7%E UT2004 FER5 (¥
LEAH Agent FRV &, SHMEMKFEHLL, SRHT
—4 AT Agent FF & BB I B IAE, X W35 £/
XFEEER, AR F RS NPC I KB E),

&l 1 & Pogamut 2 B RG M, R T Client-Server #
K. EFRFHHOFEH NS, H i UT2004 #3551 %
BB PN R IR B LT B, B B Gamebots2004 & 1%
& RFEMS, ERTHE X A S XTI B, %
WA IS BRSNS B A 2448 Gamebots2004 DLYE G E NPC
TFT—3sERIHK1E ., Gamebots2004 1 33 ¥ UT2004 5| %
WA S EER—EE T XANH BT MNE L LA T
BHE L. HESUE PR, IRF 2B RE 5%
HE. BEHHBRETBRAGEE, HRERIEE K NPC
HE R A, A faiE—% NPC A 5 HHERESEE,
i REE., RESHEGLEE - ESHRENEE. Y
NPC Z 3| e i g 54 0 1), LA K NPC Z [ B EH B
B PRl R EEMR S B R R NPC 52 AT 55, 20 jE
¥ AT HEE. BTFEF A Java L3, BH ik Pogamut 2
BET - MENWBATHET RN BB Java MR,
AT ER B SCBRT LAE B A O ik S AR AR AT AU AR s AT, X B 7E
TS ESS NPC AL TR~ & FEH . B 1 A ufgir
RG], A HENT RS NPC 2 Al T APL &,

T5% 383%

L] UT2004 1 GameBots
5 RSB 2004

& 1 Pogamut2 B RS %M

FAIE L Pogamut 2 B/EMER T X ERBLH
NPC, - HE 13 Pogamut 2 $24tAY API #EE:3] UT2004 1
W5l %¥ > ., HEJ Pogamut 2 X8 £ 16 4~ NPC [ it %
B, AXBEZETLUAL UT2004 BAMBIRE P EEERE
3} UT2004 ##3%51% 15 NPC 3% .

3 HUNTBot-FPS #1ffj NPC 4544

3.1 HUNTBot {45

HUNTBot 5% FRATR B 8 ACHS 3t HAET
ek, HUNTBot B&5HniE 2 Brn, 28 5 4.
311 Adeltisk

HUNTBot fRBRE R4 51 5 MSM BGRB8, 5 st
ERGRARSES, RITIX—EIMA T —ETHERU
i NPC BT AREHEEAZE, B, — 1 NPC RRZEEHER
RIS M ETA R, RE 0 DAERS | Eh 5B 2N E
KL B RIGAREIEEE , {5 NPC B35 B R B I3 A R
i, IEI AR MBS ZBME LB —RE.,
3.1.2 fEhun

BB RS R T R (S B E NPC B4R, )

HRESHERS TR MEA EA .9 58 R
B BHIREE. SRRSOy ZOB T R R ERANER
EHHAE ET Agent REBEAFERFR . XBHIAR
BT NPC F M4 a7 RN K B SRS AN EAE .
3.1.3 RF AR

XEBAE NPC #ATHR B MO, & 3 TR,
RRi2% RRNEE R 28 . A 2R 43 — e B ST BiE
J N BPR ST 4 TR F B fE BN Gamebots2004 A] LA BRI 74
B, MERFEHAABBEL"NEED %G, MK
BATHERZERERGBARENFRES . EERRI @
HEFEE. HILE N, HUNTBot EHFIB S EW. ¥
R 5 R R PAT L% S B — B SRR B SR
B, BB RUF BT AT DL BT, AR B . %
ABEFEIESHAFRBAR R T B, 5%
BT HFRABRAES T2 E S8 MY N7 X —IK
B ARAMZMEIgGMNFEE Y. NPC 1] LIEHE NPC
Yot M RT A EA AT R, R At AT AR 35 4 B P SRR B
HT SRR S AN (BT AR H) LA R 34t 4 f 8 5\ 3 (H
BRSO #EATHLR
3.1.4 AFshidse

NPC ST 2~ BAR TR . 07E 3 KE A X
— BbRHET R, A 6] 68 F 6 XF 40 T X — B AR AT
R, XTSRS EERH] . B RET SRR E
B & RS HERE , Bl BBahEZ B 20 2 R FlE
SERMBPUTIRE . EEFIEN TR ERFEE
(1 LoadWeapon) .3 (411 Run) , X g5 (1N Fire) X # {5 (40
SendMessage) 2554, Fl—E | FHHETLF, B3+
B run #1 goto B JF , AEERIBT AT . WiAFEHFRIsIER
FERER IR AL W SER o T WH 28 3h1E, W Load-
Weapon(ZE R EA%) 1 58 F Fire (B BAT. T BB 5%
BETEE LSRR THEE NPCHEE, BELMENRESR
Befk. BRETCR B #2456 RIEN AT 3 & AT, X HERE G5
B B 28 NPC SIEMATEE,
3.1.5 Hshik Rk

ABMENE BT BRI X R AF AT, U KX
BRI, SBIPRERERBIE NPC L A
ROBEATIHEM. TESH TR, FIRAESRREX
BRI EBE L, B2 3 12 JHRNT NPC BIARPRSE R %
Al BERAE AR HEAT T, AR B SR R Sh B AR A M B AY
BRI R R AL B 5 B BA B B3 Y Agent ZEHIBA R
PHE A AN ABENES . XTHME B AT F, Eid 3
RZBIMEE#TES. Hib, #BhRREs NPC itk k
BT+ S A B A RE R NPC ST R BIE B
RBA YT,

HUNTBot
&
AR
e I e
¥% || 48 EL
A =
1% \);&ﬁ
[Ba]

B 2 HUNTBot f%5#4

+ 291 o



f T L, FA T3 HUNTBot BIg5#0 88 LU T 48 .
(DREM. BAREWAIET NPC BRREXT TR RE M H R
B, X EEXT BARHETELR (2 B &M, NPC M5 &ES
B XA A, g s 37 B B BA M B B, IR BB 5 B A i
TRE. EIRES. BRESRPH%I/MIET NPC R
AXATHARR AT EIWRES . (DOFWRES . B
i NPC BA Rt FORASBIAE, AT 0] RASE Bh IR .

(EFaz
(o5 |» [ Zadk AR o] a4
T B

W 3 HUNTBot BAb 87 2

3.2 HUNTBot Ry4b38 %12

HUNTBot ¥)— M ZE NG EREEWE 3 fin. 88
T 5 MR

Stepl @A, NPCEWBRABERNEMELR. HYa
EURGBRMERFLS, UAB GRS, IR BRELE A6
B AE Tm R EEE,

Step2 F&FH AR BéR. BAR1EME. SFUTILAH
43

OFEEEN. HEMPBEEREEEINEBEEFMAES
X YT E S LR TER .

QBB MAFWESTET AT SHRMOEEE
(B4, #ilm, mA“EBHERARTE NES, A RBR
;X —HiR,

QBRI . EEENTTRESAEZA B, #illn, “KE
BEy” M gkt oo ” BARE R B, At 75 B O (R B bR e
Fo I SRE TR R S TR R,

Step3 K. MESEPRERE ST B Q0“HEK
) HATELR, P A ShYE RS . IR B RRER AL — B3R B A
—BF7. HETE BAH TR, W& R EhE .

Stepd 1780, HHRF 7= KIS VE T 51 H B B 2 8 i
AR FRHET L ShENEETT.

Step5 4, BHELT T B BIE L Gamebots2004 1A H] 1
.

3.3 HUNTBot =385

S

B 4 HUNTBot (3t &

FAI7E Pogamut 2 ESZEL T HUNTBot, i 47 45 R B /R
fE FAHAEE R NPC 3 R M B, 3 Bttt &y
MEEh., B4 8BRS NPCIHBRMBEAEZMHER, 88U
BT HI SquadAssmble(FE4 B X — 15 &, 57 B ok %
HENRATAERAS ron(H3D, WA ALEEH. B S
BRY Agent RILEAST , A& H¥7 EliminateEnemy (JH K
AN BT 4% 5 BT — BAR BT R 473 51, ik
HEPBGHLFEH T EE 8 Goto(ME R — &) Fl Fire(§
.

Bl 5 HUNTBot By 3 8N

HRIE KRR ER NPC E&E M REM 1T
h o AT AR 5 b 38 B R 1R RS 4k, RATEEXT FPS ¥ x—
“BLI=F B HIT T —f NPC &5 #—HUNTBot, 7
Pogamut 2 & 9125358, HUNTBot BRREXT A 5 4F
ABAE L BB RN , SBEMREE H ARt AT K LR, R A HN S
ERZEI SRR E PRI BT, A5FH
BT, A28 K LA R B AR 5| A HUNTBot, i #1R1
1 7R T A N S AR B R IR, B R SR Ak
SEAR HBAT AT, # NPC I BEIT N E MR A
FKIHK.

£ £ X W

[1] Champandard A J. Al game development. Indianapolis; New
Riders Press, 2003

[2] Nareyek A. Al in Computer Games. ACM Queue, 2004,1(10);
58-65

[3] Magerko B, Laird J E, Assanie M, et al. Al Characters and Di-
rectors for Interactive Computer Games. AAAI, 2004.877-883

[4] Orkin J. Agent Architecture Considerations for Real-time Plan-
ning in Games. AIIDE,2005.105-111

[5] Burkert O,Kadlec R,Gemrot J,et al. Towards Fast Prototyping
of IVAs Behavior: Pogamut 2. IVA,2007: 362-363

[6] T BXK.EH. % —HET Agent WERBFERFETE
BH NPC it HHEMLRIA:, 2007, 34(8A) :66-69

[7] Kaminka G A, Veloso M M, Schaffer S, et al. GameBots; a flexi-
ble test bed for multiagent team research. Commun. ACM,
2002,45(1):43-45

[8] Champandard A J. Flexible embodied agent architecture. ht-
tp://sourceforge. net/projects/fear/

(LAz# 283 )
2 % X W

[1] Goodenough J B,Gerhert S L. Toward a theory of test data se-
lection[J]. IEEE Transactions on Software Engineering, 1975
(SE-3):156-173

[2] ZERKIE, Rl R, Brak. S vT SEPEIA FE 40 YE I AR B R B 5.
AR K F24],2003,29(4) :312-316

(3] ZERK3E, Bidk, Xk, MW RN 7 B 5. MR,

+ 292 »

2003,22(11) :49-52

(4] I BRANA , BN, BT EHE 20 B A AR 7
SRR, RE TR SHETRB,2004,26(6)

[5] Ohba M. Software reliability analysis models . IBM Journal of
Research and Development, 1984,28(4) ;428-443

[6] Huang Chin - Yu. Performance analysis of software reliability
growth models with testing-effort and change-point. The Journal

of Systems and Software, 2005,76:181-194



