The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 24, No. 3, pp.87-94, Jun. 30, 2024. pISSN 2289-0238, elSSN 2289-0246

https://doi.org/10.7236/J1IBC.2024.24.3.87
JIIBC 2024-3-13

Rty EAE S)u ALelH LM ALEA ] 7%
B7to] B A7

A Study on the Evaluation of LLM's Gameplay Capabilities in
Interactive Text-Based Games

=%
Uy

Dongcheul Lee’

2 9 LLM(Large Language Model)}& &-85to] AbAo] AY dlolg sk glo] BIAE 7d AYE £ 4 J=A|
Yottt LIME Fdg A|AEl02E ChatGPT-3.59F 7} 24l Jeil ChatGPT-45 A5ttt ol o3
ChatGPT-4°] & =&oA A¢tct= A+ W] 7[5 F716to] Al 719 A Edlolo] oo]HEE A&soitt. A
E 7|4t AN & 7P R ZorkE 280t BT FAE olsdvt HAEE 2o HES F 4 Ql=A| otk
At 1 A} A oo]AE F FT HIETY 752 SR olo|AEY o] B 7P W MR A3

T 7P Holwtth, 18y Al olo]AE BF HES F=dH S BooH ol oA FEo] Zagt #A ol LLMO|
Aol AE BofFott I oJA5] & =04 Aok ofo]dEE ARESHH XA F49 37.3%F WHLol
I, HEYHE FA49] ofoldlg B Ho=d A3 £ UAUd ALeRE LIMY 7 E9l 1=

_I

=
P
30
Q¢

Abstract We investigated the feasibility of utilizing Large Language Models (LLMs) to perform text-based
games without training on game data in advance. We adopted ChatGPT-3.5 and its state-of-the-art,
ChatGPT-4, as the systems that implemented LLM. In addition, we added the persistent memory feature
proposed in this paper to ChatGPT-4 to create three game player agents. We used Zork, one of the most
famous text-based games, to see if the agents could navigate through complex locations, gather
information, and solve puzzles. The results showed that the agent with persistent memory had the widest
range of exploration and the best score among the three agents. However, all three agents were limited
in solving puzzles, indicating that LLM is vulnerable to problems that require multi-level reasoning.
Nevertheless, the proposed agent was still able to visit 37.3% of the total locations and collect all the

items in the locations it visited, demonstrating the potential of LLM.
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A Study on the Evaluation of LLM's Gameplay Capabilities in Interactive Text-Based Games

1. A 2 gAE 7|a AL EFoloje} 45k Al HAE
£ ARE3tt ol=gt AU 1980 &Ko 2 A
AF As Ala"o] Aol A7 & o] & & LEACSH Zorktt Colossal Cave Adventure®t 2

=

Solgol wet ARgAReL Ao Ago] B AY Fokol 2 AQle] ﬂhiﬂO]E} Zdolol: 3, 7, ol
A ohFsiA 28 4 9l iAol d ARG & Ed) g 43S 91 gAE Pe dstel AYS
5] EIAE 79 AYS Sdolol7t ARt s il ZIgsith
AT & BPE HAER Yeslo] AYES UPsfok ol LLMS] &2+ Hdejet & glofdojzug, AlY
ghct of23t AL Eeololo] AY WHEE oSt oA AAQE 24 Mol wek LLM 75t oflo]dEZ}
30 wE BF Aol A AT wieel A A 93 sk ol dig A3t ofsiA
ARE EAES Aot Aetes AAE i =gt 412 Q1 HAE 7k AY EFo]
o] 29 (Large Language Model, LLM)}& 1% & dlo[g] AES AP0l skt o] & 7|9o2 A5

_4

2 AEAol 4 g g= A st A S0l E84E T AIA
LLME AHEAE JEidt HIAES FE #ASkL o] th: [Sl= AlY % AV3S ol GPT-29F BERT (Bidirectional
of gk &S B85 & 4 St} o]§ s BE2]  Encoder Representations from Transformers) &

APA Shgolu o] BaskA] gdom, AR E dg H3kl o |HAE ARSSHE RS At 3
7H] dAIE Aol tigs AMGAF Q=2 28 oF dAj9] HEAES VHto g ] PES S5
S S AUk olFE FEOR QIS AAES LLMY] 93t GPT-29}, Al Aejet Elojoio] AE-S At
A 32 sl dish &Es] Akl RleH, 55 o YEsta AR Qe FHES AT 4 = BERT

A8 9 22 5o #ao] Bl Agsto] HAE 7]k Aol HAEFo=N H5=

2 A= LLMo] HAE 7|9t Aol A e FIAIAL (6= HAE 718 Ao A P55 &5}
< oJgfsta 1o WE g ¥ES BT 5 3 A FHE olslistH, QAtE 2AR AA5H] 9
7Hdo] AR ESE "9AE 7|9k ojEMIA A o] 8] PLM (Pre-trained Language Models)S 283t
Algohs 545 WaEE 2 oA 2% 7 23S AL AUk o] PLME B9 AlY HlolE g g3t
GGk ChatGPTRF 22 LIMS A&stk= W F, A%l Fadsta AY Ago] a0 HAS A3
< 1A ALY Zorkol 23S HF AHE Aol A3t} B3 54 e RIS st Al A 2

il

ik
fr
Rl

-

olE 98l Zork A% BAololA ChatGPTe] A5 o] wiskg dj=ste] Mukasl Ag Sefo] H5g F
2 Wostel AY WAL Bk 5 LAY W F AT A5HE BAL 7ﬂﬁ§ % 9k
2 oolsl 4 5HL BAY Aotk B AL 5wk LIMO] SAS AN AFE tferA W)
2 PEA77) A8 1 =RolA Ak 4T W g dskHoR [IMe Z}Jﬂ olaf % A4ge] o]
7152 Z71510] ChatGPT 9 TSR 9% A5 HolAW, =ed oy, thbA 22, 59 Q4]
< T R gl AN AF 5O Bolols Hort Zo® A4 9
£ Q7 Q8] LIMO] A8 W 52 Sl tidto] o 7oAt LIMS e BAE FEdor ¢ o =
e £U 4 9om, I FAS et WHAAY]  erom JUEA e ANES AESH: 4t go
91 A58 BT 5 98 I ol lut ¥ w, o)z Qlsje] ekeln YA el 2ol Wa
29 ofefet el o] W AAe 7 A0l o Aol ARe BAT 4 gk ek 8o
2% 2R A, 5%, AeHolUE, A AR P LLME 7)R o] et 2L ojsjurk F2 1)
2 Hoo 53] Faskth o Yot 2] BAl] ot © A Ba B fRo, ol shael o
Al 844 5 o R AN AB A0l B B S Al S SRS AT S A,
o] %89 4 Yk FaF oulE Ziwt A olalvt Wast Aze Agel AL A 4 it
T ST [OlAE LIME Tk 2E20] ojzee
Fow, B BAZ Fske o WRY =F &
Il B3 g g BAE A7 W) o, X449 oA 24

1

(o]

o
1



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 24, No. 3, pp.87-94, Jun. 30, 2024. pISSN 2289-0238, elSSN 2289-0246

1}

o

pA7re] Z20] Bast Aelolq mg4ol o
Shick. (101 ChFstaL B4kt A

13 HAsehs AL LIMolA ofeien H-shs
AL} oA} A5 S SHer] wabHolX) gtk st

B

0

=

oot

. g 2 &8 43

1. ChatGPT

ChatGPT+= OpenAI°A] LLMZ 7|¥to2 7det
3l Q1E A5 Holt. o= Algo] Aok HIAE
o} AL HIAEE Aot AAE 459 H4l HY
299l GPT (Generative Pre-trained Transformer)
ol7JEIXE zl=t}. o]7|A Generative: EHo] €A
EE ARtt= QvlolH, Pre-trained= 57 A
of 9A ulAl 2A=7] Aol thitE HAE WX
s wlE] FEFEHQteE AZ guigith E3F
Transformeri= H|AEQ 22 Holg] A[FAE A7
sh= ® ARl AT o |HAE 7HA= A Qr]
gttt ChatGPTE thfstal #igh "9lAE Hojg =
Sh5EY, o] HolH 9] gy JRE AREsto] AE
g3t SHS A8gt ST OE 9 A B
TR = A7 low 4 fEstAY AR 2
AT g S AT e X2 = ok

A AHIAEIT Qe ChatGPTY HALS 3.5%)
4.002 dot. o] &2 7|5, <5 Hole ¢ Ayt
Ql AgsollA ztel7t et ChatGPT-3.5% GPT-3°]
719ksta glom 202147HK] &, fAlE 9 7]E} E|
2E7F 23 ol AE|A HlolElE dh5olltt.
dgd AEE 7|Fe R FulE o|sfsta E¥S 34
skt ot B FAE AT ¢ Stk
ChatGPT-4+= ©& W GPT-4E 7|4to = s5hH,
B3 A2l o H4ds] digeby 2gEtt gie 4
g 7s/do] 4t ES, Z4A o]0l HistellA
Ho} A3 Sl B8 AlSeta, ojde WeEE 2
olafdt 4= Slk. ERE ofuzh, T A kRl HolH
N Eo] o 4 HEE Zhoto] e<551917] W
of 4l Aol s o & g 4= Slrh

2. Zork
Zorks 1977@0] MITOA s HAE 74t
ZHA AlYoltk I o]F 1980W InfocomolA] A&

QI BA] NG FREQ Ry AR IS
Zork 1 gt R|o} A=, Zork 11 T2 HZ2] ultiA}
Zork III @4 wiAHZE rojFinh. Eeolol= i
HollA| 9AE HHZ Jesto] FAE olssty, HE

SR Aol 22t o5t AH
o] = = o] ATt glow, EFoloje] PP
Faet oA ¥HS 4
of gtofof o, Fo] wX] k& AL A
ojojol|A] FHES A Yt E 233t A
glojoje] AR f1A], Edolof o gt A1,
el 374 8.4 tigh A "9AER ARAA &

5t

B r]

£
)
2
N
—_
o)
A
rol.

oo rlo

Gl

Mo w 1o mfy
Ao
=

N
il

ol
i)

o Y47k BTk

sk
st7] 98 #H&EE F= Zo] "asith 9E &0
Dome Room®l|4] Torch Room2& W&7}7] 54
= W7ol BrES Folof gtk E3E HHE £o] Higo|
Al 109 E "ojA S17] wiio] Wz = XL, o
Al €2 4= gl Aol Aot Loud Room E&]
oloj7} P52 FHsH o= UF AHFER 24
9] 2 vY & 9ojA= &dE BFA shAY, ®
oA “Echo™& A ®o] 53 o} gt} ojF&
AGo| A= EFoloj7t &5 AL Qlojof BAHI
A FAGSHA g=tt. 7ML od ¢ e EU1Y &
Foll= Algto] gloy & A= Agto] Yoz &

A $E2 I 13 Zo| Zork 1 A% Tddt
Chat Completions API, 281 o] & A&3F2
ATEIE #2]5] £ Python T2 07 FAJE|o] Qlct

Zork 19] #z A F== MDL (Model Development
Language)Z ZHJ=%lal, o]%o] FORTRANCSZE A
ZE o, U] CE HIF Tt B AFoA A}
83t Zork I &4 FE=E InfocomoA B7 ZofQlo]
CAolZ TS AL % 4 Aupdsto] ARSIt
(1]

Python ZZ210]A+= subprocess modules &
3 AL Zork [& APARCH, input streamT}

output stream< 59 Zdojo] FHES AL, Al

_89_



A Study on the Evaluation of LLM's Gameplay Capabilities in Interactive Text-Based Games

Zork | Binary

O3 1. M3 SHF0AM ABE AAY 31X
Fig. 1. System architecture used in the
experiment environment

9] SES ot A9 -3HZ Chat Completions
APIZ A Mgsirlole EZ83t FEE0] 4l 3L
7] 2ol Parserg &9l 2R3 AHT FHUHAH
ParserollA] U= HHol|l= @A Edojoj9] A4,
Ae, AU 5, 5 #WAIAXZE 9t} Integrators
Parsero|Al HAAE HEE Wo} request moduleS
53 HTTP Requests WAJAZ Chat Completions
APIE S&dto] JHE AI3itt HTTP Responses
HAAZ & ChatGPTY 82 Integrators &l
Zork T Z2NAE HAgHr}.

ChatGPT9] S&H°] Zork & Edlolst=t] A2
o] HEE 7] ol APIY] A& HAIZE I19
23 o] AZgotqct. 4 Zorkold ARS 7FsSE W
F (1215 3Farste] Aokl ol=eh g
S 7HAS18IL ChatGPT7ZF AY BHS A
ZrdolA U5 wol HlojuA] =g FF
oA ol 4= gl FBOIE At

oL o,

=

fo
40 olo ook

ol

18 ox
ol
-
N,

o
Jo
N

ot rOl'
_ 7
K
X,

oo
L
ifud
e
Fo
rOlt
o
Sl
A,
>
>,
i
]
oz,
>,
N
r

. E2), ChatGPT7F AIY 832 A4

N
L
wt
3
Ko

(a)

West of House -- North --) North of House --+
I

{"role": "system', "content":

"You are a PLAYER in a text adventure game. I will provide
the text that the game would have generated, and you must
respond with what actions the PLAYER would take.

PLAYER must use following commands only: go north south
east west northeast northwest southeast southwest up down
climb look enter in out get throw open close read drop put
turn move attack examine inventory eat shout tie pick break
kill pray drink smell cut listen echo.

PLAYER must only respond with 1 to 5 words.

PLAYER must always use the format \"(Command) <{Other
words)\" when responding.

PLAYER must use \"Look around\" to figure out what PLAYER
can do, If the text has negative messages like \'I don't
understand,\" \"You can't,\" \"That's not,\" or \"You don't,\".
Never ask me what to do.

Never apologize.

Never provide explanations.

Never respond with anything at all other than the command."}
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Fig. 2. System message used in the Chat
Completions API

Sk Zlo] otz A el tiet 92 sHAY AF
BAROIA oA Sfof Rkl L= F-E FAIS
7] A AHE 71kl 5t obdzeh AlYe &F
A Kol tfeiA] ChatGPT7t ZH=skAl AZFatAL #

2 Qe SHE SHe AL W] 98 25 HAA
N A NG ST T T 5 A 3o}

uiyl A Beold A it ChatGPTS} <

7o) T2 g F9] shi 1B Auskd AY 84

of Tt 7]ohe AZHE o Fehs Aotk ChatGPT
Z

ot dist WOl 97129l ek A 4 AR
Aol FaEH HA] 4T WA 719 & @l
o}, webA] ZorkHH ERTH AY oA Edfo]oio)
Y JeiE AL o Aol &R JAE 7151
olgith. @A ChatGPT7F 17k} HSsHAl AL
e & == Python ZEIH o] State Manager

West of House - Go North - North of House, North of House - Go North - Forest Path,
North of House - Go East - Behind House, Behind House - Enter - Kitchen

(b) +-- North --) Forest Path

+-- Bast --) Behind House -- Enter --) Kitchen
12 3. State Manager?t MEHE E2[0|0{2] A2E ChatGPT7t diAsl= WAl
Fig. 3. How ChatGPT interprets the player's path saved by State Manager

_90_



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 24, No. 3, pp.87-94, Jun. 30, 2024. pISSN 2289-0238, elSSN 2289-0246

Forest

o tptres - H - forestoin - ———

Rocky Ledge

Canyon End of
Bottom Rainbow
Living Room H Kitchen H Behirnd Hoase’
‘ Stream View ‘ ‘ Dam H Dam Lobby

Reservoir

(a)

don ]

- South
gpt-3.5 [ [
Crurbo [ | ompmen |
Pattern  Frequency - ‘ ‘
‘ Cellar H Troll Room H E;:‘Ssva‘ge:‘ H Round Room Loud Room H Damp Cave ‘
’ \ !
s Narrow Engravings White Cliffs
Passage Cave Beach
6-10 ‘
Mirror Room ‘ ‘ Dome Room ‘
11-15 I
16-20 Winding Entrance to
‘ Passage Cave Hades
Forest
.7 Capyon', "
* Bottom* * Rainbow_*
‘ Stream View ‘ ‘ H Dam Lobby
[ 1 . " Reservoir - |
®) - - sl .. 'South .
gpt-4 [ [
~turbo i [ Moo L otes canon |
Pattern | Frequency PR N ‘
H + Retind Roorm- H Damp Cave
’ \ \
15 Narrow Engravings White Cliffs
Passage Cave Beach
6-10 ‘
Mirror Room ‘ ‘ Dome Room ‘
11-15 I
16-20 Winding Cave Entrance to
Passage Hades
- Capyar View: |
Lt Canyon, .tEnd of -
Bottom - - + _Rainbow-
o] [
gpt-4 " Reservoi . *
-turbo t.c.South
+ [
+ North-South « bedn Cargn. |
State . " .Pastage. " . s e sane |
Manager Pattern | Frequency T [ ————
H Barhp Cate ‘

" . " Passage. . " .Hades” .

s T Narrow- - Engravings | [ White CIiffs -
asiage ] L otave e [t Beach. ]
6-10
“ Miedr. Room” ‘ “Domé Raorh- |
s
1620 Winding - Entanceto

HAE

HiE2S
gr25t

-

I3 4. 85 B0l ABE OOIMET} 2t HIE
Fig. 4. How often the agents used in the performance evaluation visited each place

_91_



A Study on the Evaluation of LLM's Gameplay Capabilities in Interactive Text-Based Games

H 1. Z oojHES| d5 A Hut
Table 1. Performance evaluation results for the agents
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