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MO PAU
1. Ly do chon dé tai
BAi canh thi truong thi trudng game casual dang chiém ty trong 16n trén toan cau nho
phu hop véi hanh vi tiéu thu nhanh cia nguoi dung hién dai. Pac biét tai Viét Nam, nganh

game dang bung nd v6i quy mé ting tir 192 triéu USD 1én gan 1.5 ty USD (2024), dua Viét

Nam tré thanh quéc gia ding dau thé gidi vé lugng tai game mobile.

Thach thuc khi duy tri ty 1€ gitt chan nguoi choi (retention) trong cac game live-
service, nha phat hanh budc phai lién tuc cap nhat ng1 dung (nhi€m vy, su kién). Tuy nhién,
phuong phap thiét ké thi cong dang gap rao can 1on: chi phi cao, tén thoi gian, kha ning mé

rong thap va thiéu tinh c4 nhan hoa, dan dén trai nghiém nguoi choi dé bi nham chén.

Pé tai tap trung nghién ciru ing dung LLM dé tu dong héa quy trinh tao nhiém vu
(Quest). Muc tiéu 1a giai quyét bai toan vé san lugng ndi dung, t6i wu chi phi van hanh va
tang cuong su da dang trong trai nghiém game casual qua viéc tdn dung cadc mo hinh ngon
ngtr lon.

Tir bdi canh thyc tién va nhu cdu cta nganh cong nghiép game toan cau noéi chung va
Viét Nam noi riéng, dé tai “Nghién ciru va ing dung LLM cho bai toan tao nhiém vu
(Quest) trong Game Casual” duoc lwa chon nham giai quyét bai toan tu dong héa noi dung,

giam chi phi van hanh, tang tinh da dang va ca nhan hdéa nhiém vu cho game.
2. Muc dich nghién ciru

Muc tiéu tong quat: nghién ciru va Gng dung cac k¥ thuat prompt engineering trong

viéc huan luyén mo hinh tao cac nhiém vu tro choi
Muc tiéu cu thé:

(i) Nghién ctru co so ly thuyét vé game casual, hanh vi ngudi choi, mé hinh ngén ngi 16n
va cac k¥ thuat Prompt Engineering.

(ii) Xay dung pipeline sinh nhiém vy tu dong cho game casual dua trén LLM va 16p kiém
dinh (validation) dam bao nhiém vu hop 1€, da dang va kha thi trong gameplay.

(iii) Kiém thtr va danh gia chat luong nhiém vu tao sinh théng qua két qua thuc nghiém va
khao sat nguoi dung.

3. Y nghia khoa hoc va thyec tién

Y nghia khoa hoc
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Pé tai ap dung cac k¥ thuat tién tién cua linh vuc NLP nhu Transformer Attention

[Error! Reference source not found.], schema-constrained generation [Error! Reference
source not found.], in-context learning [Error! Reference source not found.] vao mét bai

todn mai: tao nhi€ém vy game casual.
Y nghia thuc tién

Dé tai mang y nghia thyc tién cao, gitp giam tai khdi lugng cong viée lap lai cho ddi
ngil thiét ké game; tao ra cac nhiém vu nhanh, da dang, han ché trang lap, phu hop gameplay,
tiém ning mé rong Gmg dung sang nhiéu thé loai game hodc linh vuc sang tao sd nhu gido
duc, m6 phong, gamification doanh nghiép, tir d6 thiic diy viéc ing dung Al trong nganh
cong nghiép game Viét Nam — mot nganh dang tang trudng manh [Error! Reference source

not found.].
4. Poi twong va pham vi nghién ciru
Doi twong nghién ciru
M6 hinh ngdn ngir 16n (LLM) va khéa nang tao nhi€ém vu game casual.
Pham vi nghién ciru
Pé tai c¢6 nghién ctru trong pham vi:

(i) Game casual trén nén tang di dong.
(if) Noi dung nhiém vu (quests) duai dang JSON, khdng nghién cau sinh level, hinh anh,
hoi thoai.
(iii) M6 hinh dung phuong phap Prompt Engineering, khong fine-tuning mo hinh.
(iv) Thoi gian thyc hién: nam hoc 2025.
5. Phuwong phap nghién ciru
Céc phuong phap nghién ctru 4p dung trong dé tai:

Phuong phap 1y thuyét: tng hop, phan tich tai liéu (thu thap va phan tich Iy thuyét vé
game casual, kién tric Transformer, cac ky thuat Prompt Engineering...)

Phuong phap thuc nghiém: chay thir nghiém nhiéu luot tao nhiém vu theo cac kich ban
gameplay thuc té, danh gia cac cau hoi tao ra bang validation layer; danh gia chat lugng nhiém
vu sinh ra theo tiéu chi cu thé.

Phuong phéap khdo sat — danh gia: to chirc khdo sat ngudi ding (ngudi choi hodc nha

phat trién game) dé danh gid tinh lop 1y ctia cac nhiém vu sinh ra
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Céc cong cong cu st dung: Dify, mo hinh LLM (GPT/LLaMA API), Unity, Google

Forms...
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CHUONG 1. COSOLY LUAN

Chuong ndy tap trung trinh bay céac kién thirc nén tang cho toan bo dé tai. Pau tién,
nghién ctru s€ gidi thiéu vén tit dic diém game casual va h¢ théng nhiém vu. Ké dén, chuong
cling trinh bay tong quan vé mé hinh ngdn ngit 16n va cac k§y thuat sinh ndi dung. Cudi cing,
chuong tiép tuc dua ra nhiing van dé con ton tai trong thiét ké nhiém vu va xac dinh nhu cau
ung dung LLM. Nhiing ndi dung nay dat co sé cho viéc xay dung quy trinh sinh nhiém vu tu
dong 6 CHUONG 2.

1.1 GAME CASUAL VA PAC PIEM NHIEM VU (QUEST)
1.1.1 Ddc trung ciia game casual
Ly do game casual c6 thé chiém linh thi truong game ty d6 va canh tranh vdi nhiing

dong game khéc trén thi trudng do chung c6 nhiing dic trung ndi bat sau day.

Thir nhdt, game casual dugc thiét ké véi luat choi don gian, thoi gian hoc ngan va vong

lap gameplay r0 rang.

1

N by Game Genre =

Source: GameAnalytics.com

Casual 3 minutes

Plaformer 3 minutes

Arcade 3.5 minutes

Shooter 5 minutes

5.5 minutes

Idle Miner Tycoon 7 minutes

Hinh 1-1 Biéu dé so sdnh hoi gian choi trung binh méi session theo thé loai game

[Nguéon: GameAnaytics.com]
Thir hai, bén canh d6, game casual thuong s hitu luat choi don gian va tryc quan[3].

Thir ba, game casual thuong duoc thiét ké theo hudng linh hoat va d& mé rong nodi

dung.
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Cudi cing, game casual ciing thuong chd trong vao tinh phu hop dai chung (mass

appeal).

Nhitng dic diém nay khong chi giai thich vi sao game casual phd bién ma con tao nén
tang cho qué trinh thiét ké nhiém vu va tng dung LLM vao viéc sinh ndi dung phu hop véi
hanh vi ngudi choi, sao cho dap tmg va ting cudng thé manh cta thé loai game nay.

1.1.2 Tam ly hoc hanh vi nguwoi choi trong game casual

Céc cong trinh nghién ctru vé game casual nhan manh core loop c6 thé mo6 ta nhu sau:

GAMEPLAY LOOP

REWARD

Hinh 1-2 So dé vong lip game tic dong téi hanh vi ngwoi choi

Trong do:

(i) Objective (Muc tiéu): Viéc ngudi choi can hoan thanh trong mai luot, thuong don gian
va ro rang.

(ii) Challenge (Thir thach): Tré ngai hodc muc do kho khién nguoi choi phai nd luc dé dat
muc tiéu.

(iii) Reward (Phan thuong): Két qua tich cuc ngudi choi nhan dugc sau khi vuot qua thir
thach, thuc day ho tiép tuc vong lap tiép theo
Viéc thiic day ngudi choi thong qua hé thong nhiém vy gop phan tang sic hap dan cho

gameplay cét 16i bang céch tao nhitng vong lip dopamine nhé nhung lién tuc nay 1a nén tang

cua tro choi casual thanh cong.
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1.1.3 Co sé thiét ké va phan logi nhigm vu trong game casual
Heej thong nhiém vu (Quest System) dong vai trd 13 co ché then chét dé duy tri vong
doi ngudi choi (User Lifecycle) va tdi uu héa chi sb giir chan (Retention). N& tac dong truc
tiép dén nguoi choi thong qua ba co ché chinh: (1) Pinh huéng hanh vi (Behavior Shaping)
— din dit nguoi choi thuc hién cac thao tic mong mudn; (2) Thiét 14p muc tiéu ngin han
(Short-term Goal Setting) — tao dong luc tirc thoi trong cac phién choi ngan; va (3) Kich thich

su quay lai (Return Incentive) — tao théi quen ddng nhdp hing ngay thong qua phan thudng.

Hé théng nhiém vu thuong dugc phan loai thanh ba nhom chirc nang nén tang, bao
quat toan bo trai nghiém cua ngudi choi gdm: nhém nhiém vu dinh hudng hanh dong (Action-
oriented), nhom nhiém vu ghi nhén tién trinh (Progression-oriented) va nhom nhiém vu diéu
tiét tai nguyén (Resource-spending).

CAu tric phan loai nay hoan toan tuong thich v6i didc thi van hanh cua dong game
casual néi chung va tuya game Merge Fruit ndi riéng va 1a co sé quan trong dé xay dung di

liéu huan luyén cho mo hinh ngdn ngit 16n ¢ cac chuong sau.

9. Brain £2)

Nerve Liqueur
Play a game with Coin
Match 180 Green Bombs from the (o 2]
H

andies. market

Skip this mission with
the ”"Skip Mission” item
from the market

Spare the first 3
pedestrians

Match 400 Purple
“Bandies with Ydus.

Hinh 1-3 Hé thong nhiém vu trong game casual

1.2 MO HINH NGON NGU LON (LLM)
1.2.1 Kién trac Transformer va mé hinh Decoder-only

Nén tang ctia hau hét cac md hinh ngbn ngit I6n hién nay 1a kién tric Transformer,
duogc giGi thieu lan dau boi Vaswani et al. (2017) trong cong trinh “Attention Is All You

Need” [5]. Khac véi cac mang no-ron hoi quy (RNN) hay LSTM truyén thong vén xu ly dit
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liéu tuan tu, Transformer loai bo hoan toan cac két néi hoi quy va thay thé bang co ché chay
(attention mechanism), cho phép xu |y dit liéu song song va nim bt cac phu thudc xa trong
chudi van ban hiéu qua hon dang ké [6].

Output
Probabilities

Feed
Forward

| Add & Norm Ij:

Multi-Head
Attention

f—>| Add & Norm |

Feed

Forward z ¥ Nx
 S—
Nx Add & Norm
~| Add & Norm ) Masked
Multi-Head Multi-Head
Attention Attention
A==prd , S S
— J U —
Positional ®_g_ @ Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Qutputs
(shifted right)

Hinh 1-4 Kién trisc mé hinh transformer
1.2.2 Co ché Self-Attention va Ci#a sé ngi# cdnh

Strc manh cét 16 giup LLM duy tri duoc logic cua tro choi va tudn thu cac ciu tric dit
liéu phtic tap nam ¢ co ché Self-Attention. Trong ngir canh cua dé tai, co ché nay dong vai
trd quyét dinh trong viéc xir ly "Cira s6 ngit canh” (Context Window), cho phép thuc hién
chién lugc "Nap ngir canh" (Context Injection), noi toan bd b tham chiéu gameplay va luat
choi dugc nap vao bo nhé ngan han ciia mé hinh dé dinh huéng qua trinh sinh nhiém vu.
1.2.3 Co ché hoc trong ngi canh (In-context Learning)

Kha nang thuc hién nhiém vu méi ma khdng can cap nhat trong s6 mang no-ron
(gradient updates) cua LLM dugc goi la Hoc trong ngir canh (In-context Learning - ICL). Cac
mo hinh nhu GPT-3 thé hién ning luc hoc tap "few-shot" manh mé: chi can cung cip mot vai
vi du minh hoa hoic chi dan ty nhién trong ngit canh dau vao, mé hinh c6 thé suy luan va

thuc hién tac vu twong trng vaéi do chinh xac cao [14].



In-context learning architecture

| Input Output ‘ Database
i LLM —» . i ; J_ >
Question Demonstrations and/or instructions
5 1
Prompt | [
l Demonstrations
and/or
I Input instructions
Question s
+
Demonstrations and/or instructions

Output J

<— LLM

‘ Answer

Hinh 1-5 Kién triic In-context learning architecture

Co ché nay dat nén mong ly thuyét cho viéc lua chon giai phap Prompt Engineering
thay vi Tinh chinh mé hinh (Fine-tuning). In-context Learning cho phép hé théng game tich
hop va diéu chinh logic sinh nhiém vu mot cach linh hoat, tiét kiém chi phi va phu hop voi
quy trinh phét trién nhanh (agile) cua céc dy an game casual, noi lut choi va can bang s6 liéu
thay d6i thuong xuyén.

1.2.4 Co ché tuan tha chi dén (Instruction Following & Alignment)

Co ché tuan thi chi din co vai tro dic biét quan trong trong céc tng dung yéu cau dau
ra dinh dang nghiém ngit, nhu sinh ma, sinh dit liéu JSON, hozc xt ly biéu mau. Trong khuén
kho dé tai nay, nd la nén tang dé trién khai cac rang buoc ky thuat trong prompt. Cu thé, né
cho phép méd hinh hiéu va thyc thi cac quy dinh nhu: chi tra vé chudi JSON hop Ié theo dung
schema di dinh; khéng tao ra gia tri nam ngoai gigi han enum; va loai trir cac thanh phan
khong ton tai trong gameplay (vi du: khong sinh quai vat vuot qua cap do 11).

Néu thiéu co ché ndy, LLM s& c6 xu hudng tiép tuc sinh van ban tu do (freeform text)
thay vi bam sat cau tric dir liéu JSON, dan dén viéc khong thé tich hop vao céc hé théng phan
mém tu dong hoa.

1.2.5 Ky thugt Prompt Engineering

Prompt Engineering duoc hiéu 1a mot phuong phap tiép can ki thuat nham téi wu hoa

noi dung dau vao dé diéu khién hanh vi cia mé hinh ngén ngit 16n (LLM), déng vai trd nhu

mot giai phap huan luyén phi tham sé trong céc hé thong tri tué nhan tao. Trong pham vi dé
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tai ndy, mot hé thong cac ki thuat Prompt Engineering da duoc &4p dung dé tang cuong kha

nang tuan thu dinh dang va logic gameplay cua mé hinh la Instruction Prompting, Schema-
Constrained Prompting, Enum-Constrained, Rule-Based Contextualization lién quan dén viéc
nap cac bo quy tic van hanh (Operational Rulesets), Negative Prompting (Ggi y phu dinh),

Few-shot Prompting.

Tong hop lai, cac co s& ly thuyét tir kién trac Transformer, co ché Attention, In-context
Learning dén Instruction Following tao thanh khung tham chiéu viing chéc, chitng minh tinh
kha thi va hiéu qua cua viéc st dung LLM két hop véi Prompt Engineering dé giai quyét bai
toan sinh ndi dung tu dong trong tro choi dién tir.

1.3 VAN DE NGHIEN CUU VA NHU CAU UNG DUNG LLM

Trong céc trd choi thudc thé loai casual, hé théng nhiém vu (quest) dong vai tro trung
tdm trong viéc gitr chan nguoi choi, khuyén khich hanh vi tich cuc va tao dong luc quay lai
tro choi mdi ngay. Tuy nhién, qua trinh thiét ké cac nhiém vy nay hién van dang duoc thuc
hién cha yéu bang phuong phap thu cdng, dan dén nhiéu han ché dang ké nhu khé mé rong
quy md, noi dung dé bi I3p lai, va tén kém chi phi van hanh do phu thudc vao nhan luc sang

tao noi dung.

Sy xuat hién caa cac mé hinh ngén ngit 16n (LLM) mé ra co hdi dot pha cho viéc tu
dong hoa quy trinh thiét ké nhiém vy trong game. Véi kha ning sinh van ban muot ma, da
dang va giau ngir canh, LLM c0 tiém nang tao ra cac nhiém vu phong phd, linh hoat ma van

dam bao phu hop vai logic gameplay.

Toan bd phan con lai cua luan vin s& tap trung vao viéc thiét ké, huan luyén va kiém
dinh mot pipeline sinh nhiém vu ty dong duwa trén LLM, s dung cac ky thuat Prompt
Engineering va co ché xac thuc nhiéu 16p nham dam bao chit luong dau ra phi hop véi yéu

cau ciia game mobile hién dai.
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CHUONG 2.CHUAN BI DU LIEU VA HUAN LUYEN MO HINH

Chuong nay déng vai tro nén tang ky thuat cho toan bo dé tai, dat tién dé cho viéc kiém
thir va danh gia két qua & chuong tiép theo. Cac ndi dung dugc trinh bay lan luot tir phan tich
dir liéu dau vao (muc 2.2), dén lya chon md hinh phi hop (2.3), thiét Iap quy trinh huan luyén
(2.4), va thiét ké module kiém dinh dau ra (2.5).

2.1 CHUAN BI DU LIEU

Noi dung ndy trinh bay phuong phap phan tich va chuan bj dit liéu cho qua trinh Prompt
Engineering. Dit liéu dugc chuan bi dong vai tro chi din mé hinh LLM tra vé két qua theo
yéu cau.

2.1.1 Quy trinh thu thdp da ligu

Quy trinh thu thap dit liéu dugc xay dung nham tao 1ap bo dit liéu nén théng nhat phuc
vu cho giai doan mé hinh héa va sinh nhiém vu bang LLM, bao dam rang dit liéu phan &nh
chinh x&c logic van hanh cua tro choi, thuc hién qua ba pha chinh: Thu thap dir liéu gameplay,
Chuan hoéa thanh Tur dién dit liéu (Data Dictionary), va Thiét 1ap bd quy tic can bang
(Balancing Ruleset). Két qua cudi cuing caa quy trinh 1a mot tap dit liéu (Gameplay Reference

Set) tinh gon, nhat quan va sin sang nap vao pipeline tao sinh.

Thu thép dir :huén hoa Ele:élgpcgr(l)
héu do héu q }i)“’
ang

Hinh 2-1 So dé quy trinh thu thip dit liéu
a) Thu thdp dir liéu
Dit liéu gameplay dugc thu thap thong qua phuong phap phén tich tinh ma ngudn Unity
(Static Code Analysis) — tap trung vao cac file dinh nghia Enum va ScriptableObject — két

hop voi quan sat thyc nghiém va tai liéu thiét ké tro choi (Game Design Document).
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Piém so

Dai twong
hop nhat

Booster

Hinh 2-2 Anh néi dung tré choi merge

O giai doan nay, dir li¢u tdn tai & dang tho, phan anh céc dic tinh trang thai va hanh
dong cua trd choi, nhung chua c6 cau tric chuan héa cho mé hinh LLM. Két qua thu thap tho
nay déng vai tro nén tang dé budc chuan hoa & phan tiép theo c6 thé dién ra hiéu qua va chinh
xac hon.
b) Chudn héa div liéu

Sau giai doan thu thap dir liéu tho, budce chuin hoa duge thuc hién nhim chuyén doi
thong tin sang dinh dang cau triic héa, dong thoi triét tidu cac yéu td nhap nhiang vé mat ngir
nghia. Muc tiéu cdt 151 cua giai doan ndy 1a xay dung su thong nhit tuyét doi giira ngon ngir
tu nhién va logic lap trinh thong qua cac thao tac xur Iy cu thé: Anh xa dinh danh (Identifier
Mapping), Chuian hoéa thuit ngit (Terminology Normalization), Phan loai chic ning

(Functional Classification), Binh nghia ranh gidi ¢ phap (Syntax Boundary Definition).

Két qua ctia quy trinh nay 1 su hinh thanh mét Tir dién dit liéu (Data Dictionary) nhat
quan dé tham chiéu giup mé hinh ngdn ngit 16n (LLM) thu hiéu chinh xac cac khai niém
chuyén nganh, tir d6 ngan chan hi¢u qua tinh trang trung lap hoac sai I¢ch dinh nghia trong

qué trinh sinh nhiém vy ty dong.
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c) Thiét Igp bj quy tic cin bing

Hé théng dit liéu can bang (Balancing Data) duoc thiét 1ap dua trén sy tong hop gitra
cac gidi han vat Iy cua game (nhu kich thudce ban choi, toc d6 sinh quai) va dit liéu kiém ther
ndi bo (Playtest Data) dé dam bao tinh c4n bang cho game. Bo quy tic gdm: Do khoé thyc té
(Actual Difficulty), Tinh kha thi theo phién (Session Feasibility), Ty 1& N3 lyc — Phan
thuong (Effort-to-Reward Ratio), Pinh gia kinh té (Economic Valuation). Cac quy tic cin
bang nay dong thoi cung cip nén tang logic thiét yéu cho mé-dun kiém dinh (Validation
Layer) ¢ cac budce hau xu 1y.
2.1.2 JSON Schema va yéu cdu rang bugc

Pay 1a phuong phap gitup chuan hoa cau trac dir liéu va tao ra khung rang budc ré rang
cho mé hinh ngén ngit 16n. Cach tiép can nay phu hop véi k§ thuat “schema-constrained
generation” gitip giam thiéu 18i ¢t phap, ma con han ché hién tuong sai 1éch ngit nghia, tir d6
mo hinh tip trung vao cac trudng thong tin bit budc thay vi tao ra ndi dung khong lién quan,
dong thoi hd trg module kiém dinh (Validation Layer) hoat dong hiéu qua.
a) Pic ti cdu triic JSSON

Céu trac nhiém vu duoc dinh nghia xoay quanh 5 trudong dir licu cot 161, duge tbi vu
hoéa cho viéc xtr ly may tinh:

Bing 2-1 Mé ta dit lidu teng véi méi nhiém vu

Tén truwong Kiéu dir ligu M0 ta chirc Rang bugc (Constraints)
M4 dinh danh loai nhiém | Gia tri tir 0 dén 24 (Tham
taskName Integer _ ~
vu (mapping theo enum) | chi¢u bang...).
i _ . Tiéng Anh, ngin gon (ti
] M6 ta nhiém vu hién thi )
taskDes String da 8 tu), van phong vui
trén Ul _
tuol casual
B o Phai > 0 va kha thi trong 1
targetValue Integer Gia tri muc tiéu can dat . .
ngay choi
rewardDaily Integer Loai phan thusng 0 (Coin) hoac 1 (Booster).
) . Tuan tha quy tic can bang
numReward Integer SO lugng phan thudng y
(Tham chiéu bang ...).
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Céc truong dir li€u (taskName, targetValue, rewardDaily, numReward...) dam bao

tinh rd rang — twong tu cac hé théng phan loai nhiém vu trong thiét ké game hoc thuat [Error!
Reference source not found.], [Error! Reference source not found.].

b) Minh hog JSON Schema

Dang Schema tong quat duoc sir dung trong dé tai c6 thé duoc mé ta nhu sau:

"dailyTasks": [
{
"taskName": <gid tri sb trong enum DailyTaskName>,
"taskDes": "1 cdu mé td ngdn gon, rd rang vé nhiém vu, tbéi
da 8 tu",
"targetValue": <gid tri muc tiéu can dat>,

"rewardDaily": <gid tri sb trong enum RewardDaily>,
"numReward": <sb lugng phan thudng>

}

Hinh 2-3 Ciu trisic JSON Schema ciia nhigm vu
2.1.3 B¢ tham chiéu gameplay (Gameplay Reference Set)

Bo tham chiéu gameplay (Gameplay Reference Set) 14 tap hop tri thirc mién (domain
knowledge) duoc trich xuét va chuin héa tir hé thong trd choi, dung 1am nén tang dé mé hinh
ngoén ngit 16n (LLM) hiéu va sinh ra cic nhiém vu phi hop v&i ngit canh ciia game Merge
Fruit. Trong k¥ thuat Prompt Engineering cho mé hinh sinh c¢6 rang budc, viéc cung cap mot
tap tri thuc tham chiéu rd rang giup ting d6 chinh xac, giam hién tuong “do giac”
(hallucination), dong thdi dam bao dau ra tuan thu cac yéu cau vé kha thi, can bang va phu
hop véi trai nghiém nguoi choi. Cac bang tham chiéu trén giup LLM hiéu dung mdi trudong
trd choi va sinh ra cic nhiém vu hop 1& ca vé ct phap, ngit nghia l1an logic gameplay. Pay 1a
16p dit liéu quan trong dam bao pipeline sinh nhiém vy ty dong van hanh 6n dinh, chinh xac
va phi hop véi ciu triic thiét ké ctia game.

2.2 KIEN TRUC HE THONG & LUA CHON MO HINH
2.2.1 So do kién tric tong thé

Hé¢ thng dugc thiét ké theo md hinh Client-Server két hop véi kién triic Pipeline xir

ly dir liéu, nham dam bao tinh 6n dinh, kha ning mé rong (Scalability) va d& dang tich hop

vao Game Engine Unity. Pipeline hé théng duoc xay dung theo chu trinh:
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LLM

[ Backend } Validation } [ Database }

Hinh 2-4 So dé pipeline hé théng tich hop LLM vao Unity Engine

Céch thiét ké nay phu hop vé6i cac khuyén nghi trién khai hé thong sinh ndi dung bang
Al trong moi truong san xudt (production-level content generation), dugc dé cép trong nhiéu
khao sat vé kién triic mé hinh Transformer [Error! Reference source not found.].
2.2.2 Lwa chon mé hinh ngon ngiv

Vi¢c lua chon mo6 hinh ngon nglt dua trén ba tiéu chi cdt 16i: nang lyc sinh ndi dung,
tuan thu rang budc cAu trac va hiéu qua trién khai hé théng. Lua chon mo6 hinh Gemini 2.5
Flash 1am mé hinh thyc nghiém chinh. Cach tiép can sir dung few-shot prompting két hop voi
Validation Layer, thay vi fine-tuning mé hinh, giup dam béo su can bang giita chat luwong sinh
nhiém vy, tinh linh hoat trong trién khai va kha ning kiém soat chi phi. Piéu nay ciing phu
hop véi cac két luan trong nghién ciru ctia Brown et al. (2020) vé hiéu qua cao cta phuong
phap Few-shot va Zero-shot trong cac hé thong tng dung thyc té st dung LLM [14].
2.2.3 So sanh chi phi—hiéu nang

Trong thi trudng game casual canh tranh, viéc lya chon mo6 hinh ngén ngir khong chi
dira trén chat luong ma con phu thudc vao hiéu qua kinh té, theo béo cdo thi trudng cua
Newzoo va Sensor Tower [15], [16]. Sir dung Gemini 2.5 Flash qua API mang lai lgi thé vuot
trdi so v6i phuwong phap tinh chinh (fine-tuning) hodc tu trién khai mé hinh noi bd nho 1oi thé
ctia n6. Do d6, day 1a diém can bang 1y tuong giita chi phi va hiéu nang, phi hop voi xu hudng
tmg dung LLM hién dai dugc Brown et al. (2020) khuyén nghi.
2.3 QUY TRINH HUAN LUYEN VA TOI UU
2.3.1 Quy trinh téi wu héa Prompt (Prompt Optimization Pipeline)

Quy trinh xay dung prompt khong dugc thuc hién don 1€ ma tuan theo phuong phap
t6i vu hoa 1ap (lterative Refinement Process) dua trén vong phan hdi thuc nghiém. Chién lugc
nay duogc chia thanh ba giai doan phat trién ké tiép nhau, trong ng véi mic do kiém soat

ngay cang chat ché:

1. Giai doan Khoi tao (Baseline - Zero-shot): Banh gia nang luc ty nhién caa mé hinh

khi chua c6 rang bugc (Prompt V1).
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2. Giai doan Cau trdc hoa (Structural Alignment): Tich hop JSON Schema va Enum

dé chuan héa dinh dang dau ra (Prompt V2).
3. Giai doan Ngt canh hda toan dién (Contextual Integration): Nap tri thirc gameplay

va ap dung céc k§y thuat prompt dé hoan thién logic thiét ké (Prompt V3).

MOdi giai doan déu duoc danh gia dua trén céc 15i phat sinh thuc té dé 1am co s cho
cac cai tién ¢ budc tiép theo, dam bao két qua cudi cung dat do chinh xac cao nhit vé ca cl
phap 1an ngit nghia.

2.3.2 Prompt V1: Phién bdn khéi ddu (Baseline Prompt)

Prompt V1 13 budc thir nghiém ban dau nham danh gia kha ning tao sinh nhiém vy
cia mo hinh khi khéng c6 bat ky rang budc k¥ thuat hodc ngit canh hd tro ndo. Phién ban nay
chi sir dung mot yéu cau khai quat.

2.3.3 Prompt VV2: B4 sung rang bugc cdu trdc (Structure-Constrained Prompt)

Dua trén phan tich cac 15i ci phap tir phién ban khai dau, Prompt V2 dugc phat trién
véi trong tam 1a ki thuat Schema-Constrained Prompting dugc dé xuat trong Lin et al. (2022)
[6]. Muc tiéu ctia phién ban nay la chuyén doi dau ra tir van ban tu do sang di liéu c6 cau tric
dinh sin, dam bao kha ning tich hop hé thdng. Céc cai tién cdt 16i gilp cai thién dau ra cua
mo hinh.

2.3.4 Prompt V3: Téi wu hod ngir canh (Final Prompt)

Prompt V3 dai dién cho budc cai tién cubi cung trong chudi tdi wu héa prompt, danh
dau sy chuyén d6i tir mot moé hinh ngdn ngir tong quat sang mot tac tir chuyén biét cho thiét
ké nhiém vu trong trd choi (Game Design Agent). Ciu tric cia Prompt V3 khong chi 1a su
cai tién vé mit ¢l phap, ma con 1a két qua ctia qua trinh tich hop da tang cac co ché 1y thuyét
da trinh bay tai Chuong 1. Thiét ké nay két hop chat ché giira k¥ thuat kiém soat dau ra, rang
budc hé théng va duy tri tri thirc nghiép vu, huéng dén mot hé théng sinh nhiém vu on dinh,
chinh x4c va nhét quén.

2.4 MODULE KIEM DINH (VALIDATION LAYER)

Trong kién trac hé thong dé xuat, Module Kiém dinh (Validation Layer) dong vai tro
1a "hang rao kiém soat chat luong" (Quality Gate) cudi cing trudc khi dit liéu dugce chuyén
dén nguoi choi. Dya trén tinh chat x4c suét (probabilistic nature) ctia cic mé hinh ngén ngir
16n, viéc ton tai mot ty 18 16i nhat dinh trong dau ra 13 diéu kho tranh khoi, ngay ca khi di ap

dung cac k¥ thuat Prompt Engineering toi uu [6], [14]. Do d6, viéc thiét 1ap mot 16p kiém
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dinh doc 1ap, van hanh theo co ché tit dinh (deterministic), 13 yéu cau thiét yéu dé dam bao

su On dinh va an toan cho hé théng tro choi. Module nay duoc thiét ké dva trén mé hinh kiém
so4t ba tang, trong tng véi ba cip do toan ven cia dir liéu: Cau tric, Ngit nghia va Nghiép
vu.
2.4.1 Kiém dinh ciu tric (Structural Validation)
2.4.2 Kiém dinh logic gameplay (Gameplay Logic Validation)
2.4.3 Kiém dinh khd thi va can bang thiét ké (Gameplay Feasibility & Balancing)
2.5 TICH HQP THUC NGHIEM VAO GAME
2.5.1 Thiét ké va trién khai Quest System theo md hinh

Hé théng nhiém vu (Quest System) duoc kién tric va trién khai dya trén mé hinh
Model-View-Controller (MVC) két hop v6i Observer Pattern (Mau quan sat vién) nhim dam
bao sy tach biét rd rang giita dir liéu, giao dién va logic xtr Iy, dong thoi t6i wu hoa kha ning

mo rong.

CONTROLLER VIEW
[DailyTaskManager] [User Interface]
) ¢ ; MainView
Gameplay Scripts | 1 Invoke Action (Event) | DailyTaskManager.cs 4. Notify / Refresh A (UIDailyTask.cs
""""""""""""" - CheckTaskProgress() B e nilici

- UpdateTaskProgress()

- RenderProgress())
- Save/Load Data

5. Display Data
2. Update Logic
ItemView
(DailyTask Prefab
= — = e e - Slider Ul
MODEL - Claim Button)
[Data Layer]

A v .. ) = ) @i ﬁ\
StaticData RuntimeData =

LK =
(DailyTaskSO.asset ‘3. Senahze/Save(

Template: Name, Des, Target)

(DailyTaskData.cs Cache

- |
State: Progress, IsClaim) [(PlayerPrefs / JSON)]
| ]

—

Hinh 2-5 So dé mé hinh MV'C trién khai Quest System
2.5.2 Tich hep API tao Quest tr dong bang LLM
Vigce tich hop tri tué nhan tao vao quy trinh tao nhi€ém vu dugc thuc hién thong qua
module trung gian DailyTaskRuntimeParser, hoat dong nhu mot 16p dich vu (Service Layer)
gitp két ndi Game Client v6i hé théng Large Language Model (LLM). Quy trinh nay giai
quyét bai toan tao ndi dung dong (Procedural Content Generation) ma khong can can thiép

cirng vao ma nguon.
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Sequence Diagram: LLM API Integration for Dynamic Quest Generation (2.5.2)

DailyTaskManager [ DailyTaskRuntimeParser ‘ l LLM API (Server) ‘ l Cache (PlayerPrefs) l

|
! 1. Call FetchAndParseDailyTasks(context) _ !

2. Create APIRequestBody (Context JSON)

T
I
I
I
I
I
I
3. POST Request (JSON Body) o :

4. Raw Response (String with Markdown)

5. Extract & Clean JSON (ExtractQuestJson)

6. Parse JSON & Create DailyTaskSO Instances
(ScriptableObject.Createlnstance)

7. Return List<DailyTaskSO>
e E S R e L ok

8. Save Task JSON (PlayerPrefs.SetString)

|
9. Update Internal State & Notify Ul :

I
|
|
|
I
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
»!
»
|
|
|
I

|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|

L

DailyTaskManager fDailyTaskRuntimeParser] FLM APl (Server) | | Cache (PlayerPrefs |

Hinh 2-6 Biéu dé luong hoat déng tich hop LLM cho tro choi

2.5.3 Xay dung giao dién Quest System trong game

© 21:39:54

‘ ﬂ‘f ‘

/"__'j\ Collect 100 shiny Coins today
& 0/100
y

o Mergeup to b

Merge SixSeven once for big fun!
ga O —
Y Merge fruits 25 times! -
Perform 3 exciting combos teday!
@ JE—); E—

MAX Banner Ad:
e568f53b88607bcd

Actual banner size may vary on mobile devices

Hinh 2-7 Giao di¢n Quest System trong game
Xay dung giao dién Quest System hién thi tén cau hoi, phan thuong, tién trinh, cac nat

bim nhan thudng, trang thai d3 nhan va nut reset cau hoi dé cap nhat b cau hoi méi qua API.
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CHUONG 3.KIEM THU VA KHAO SAT NGUOI DUNG

Nbi dung chuong duogc cdu trac theo quy trinh danh gia toan dién tir may dén nguoi
dung. Dau tién, méi trudng thue nghiém duoc thiét 1ap dé do luong hiéu ning ki thuat cua cac
phién ban Prompt (V1, V2, V3) dya trén cac chi s6 dinh lugng vé cu trac dit liéu va tinh logic.
Tiép theo, nghién ctru tién hanh khao sat nguoi dung (User Acceptance Testing) dé danh gia
chat lvong ndi dung dudi goc d6 tam 1y hoc hanh vi ngudi choi. Cudi cung, bai toan hiéu qua
kinh té duoc phan tich thong qua viéc so sanh ning suat va chi phi giira quy trinh tr dong hoa
bang Al va quy trinh thu cong truyén thdng, tir 46 khing dinh tinh kha thi trong viéc trién khai
hé thong vao madi trudng san xuat thyc té.

3.1 MOI TRUONG THUC NGHIEM
3.1.1 Muc tiéu thwc nghiém

Muc tiéu ¢t 15i ctia qua trinh thyc nghiém 14 kiém chiing tinh hiéu qua cta quy trinh tdi
wu héa Prompt (Prompt Optimization Pipeline) di dé xuét tai Chuong 2.

3.1.2 Céu hinh thwe nghiém

Str dung mé hinh Gemini 2.5 Flash (Google) thdng qua API va hé théng Client duoc
phat trién trén nén tang Unity Engine (phién ban Unity 6000.1.171), tich hop Module Kiém
dinh (Validation Layer) duoc viét béng C#. Thuc hién téng cong 150 luot sinh dir liéu
(Generation Iterations), dugc chia déu thanh 3 tip miu twong tmg vé6i 50 lugt cho mdi phién
ban Prompt (V1, V2, V3).

3.1.3 Cong cu do lwong (Evaluation Metrics)

Hiéu qua ciia mo hinh dugc danh gia thong qua hé thong thude do kép, bao gom céc
chi s6 k¥ thuét dinh lwong va chi s trai nghiém dinh tinh théng qua Nhom chi sb ki thuat
(Technical Metrics) va Nhom chi s6 trai nghiém nguoi dung (User Experience Metrics)

3.2 KET QUA SINH NHIEM VU TU MO HINH

Céc dit li€u dugc phan tich dya trén sy so sanh ddi chiéu gitta nang luc co so (Baseline)
va ning lyc sau khi t6i vu hoa, nham 1am rd tac dong ciia timg k¥ thuat Prompt Engineering
d6i véi chat lugng dau ra.
3.2.1 Hiéu qud cua cdc phién bdan prompt

Qua4 trinh thyc nghiém duoc chia thanh ba giai doan twong tng v6i ba cAp do can thiép

ky thuat.
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Bing 3-1 Bing so sdnh 3 cdp dp prompt

Pau ra JSON

thuong xuyén

Piic diém Prompt V1 Prompt V2 Prompt V3 (Final)
Schema-Constrained + | Context Injection + Few-
K¥ thuat Zero-shot )
Enum Mapping shot + Ruleset
Ldi ¢l  phap | Chinh xac ciu trdc

100%

Chinh xac ciu trac 100%

Logic Game
la)

Ao gidac (sinh item

Sai léch (Level > 11,

thuong sai)

Chinh xac, can bang, c6

Flavor Text

Tinh kha thi | Thap

Trung binh

(San

Production)

Cao sang cho

3.2.2 Thong ké dinh lwong

Pé d4nh gia chinh x4c hiéu niang k¥ thuat, dé tai tién hanh do luong trén tap mau 150

luot sinh dir liéu (50 lugt/phién ban). Két qua dugc tong hop qua ba chi s6 hiéu suat chinh

(KPIs):

Bing 3-2 Bing tong hop higu sudt kj thudt giita cdc phién bin Prompt

Chi s6 danh gia

Prompt V1 (Zero-

Prompt

V2 | Prompt V3

hop I¢

shot) (Schema-only) (Context-aware)
Ty 1€ JSON hep 1€ 0% 100% 100%
Ty 1€ Enum hep 1€ 0% 100% 100%
Ty 1é Logic Game 0% 10% 96%

3.2.3 Phan tich cac dgng 14i dién hinh

Thong qua viéc phén tich sdu cac trudng hop tht bai (Failure Modes) trong tap dit liéu

thuc nghiém, nghién ctru da nhan dién cac nhom 16i dac trung va co ché khic phuc tuong ung

ctia h¢ théng dé xuat gdm Ao giac ndi dung (Content Hallucination), Mat can bang kinh té

(Economic Imbalance) va Bét kha thi vat 1y (Physical Infeasibility).
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Tong hop lai, két qua phan tich 18i khang dinh rang chi khi két hop dong bo ca ba try

cot ki thuat — Cau tric, Ngit nghia va Logic — trong Prompt V3, hé thong méi dat duge do tin
cdy can thiét dé trién khai trong méi trudng san xudt thuc té.
3.3 KHAO SAT NGUOI DUNG

Song song v61 cac danh gia dinh lugng vé mit k¥ thuat, viéc do luong mirc o chép nhan
ctia ngudi dung (User Acceptance) dong vai tro then chdt dé xac dinh tinh kha thi ciia hé théng
khi trién khai thuc té. Muc tiéu cta phén nay la kiém ching xem cac nhi€ém vy do mo hinh Al
sinh ra c6 dap tmg dugc cac tiéu chudn vé trai nghiém nguoi choi (Player Experience - PX) hay
khong, dic biét 1a trong bdi canh game casual noi yéu t6 giit chan ngudi ding (retention) phu
thudc 16n vao sy hai long tirc thoi.
3.3.1 Muc tiéu khdo sat

Khao sat dugc thiét ké nham danh gia chat lwgng nhiém vu dua trén ba tiéu chi tam ly
hoc hanh vi cét I18i: Mirc d6 dé hiéu (Clarity), Su phii hop cua do kho (Difficulty Fit) va Kha
nang tao dong luc (Motivation).
3.3.2 Phwong phdp khdo séat

Qua trinh khao sat duoc thuc hién trén nhom d6i twong mau gém 20 ngudi tham gia,
bao gom ca ngudi choi phd thdng va chuyén gia thiét ké game (Game Designers) dé dam bao
goc nhin da chiéu. Phuwong phap danh gia dinh lwong duoc ap dung thong qua thang do Likert
5 mirc d6 (1 - R4t té dén 5 - Rat tot). Cac ngudi tham gia dugc trai nghiém ngau nhién (Blind
Test) cac bo nhiém vu duogc sinh ra boi Prompt V1, V2 va V3 ma khong biét truéc ngudn
géc, sau d6 cham diém dua trén trai nghiém thuc té trong méi trudng game Merge Fruit. Quy
trinh nay tuan tha cac chuan muc vé Nghién ciu trai nghiém nguoi ding (UX Research) va
Phan tich hanh vi nguoi choi thudng dwoc p dung trong phét trién game casual [1], [2].
3.3.3 Két qud khdo sat

Két qua thu thap duoc cho thay su tién bo rd rét vé trai nghiém nguoi dung twong Gng

Vi su hoan thién caa cac phién ban Prompt.
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Bing 3-3 Bing tong hop két qud dinh gid trai nghiém nguwoi ding
(Thang do likert 1-5)

= . Murc d§ cai
Tiéu chi Prompt V1 Prompt V2 Prompt V3 thien
danh gia (Zero-shot) (Schema-only) (Final) )
(V1 — V3)
1. P dé hiéu 2.0 4.0 4.6 +130.0%
2. Sw phu hep 15 35 4.4 +193.3%
do kho
3 Dong lye & 2.0 3.8 45 +125.0%
Sw thu vi
5
4,5
4
3,5
3
2,5
2
1,5
1
0,5
0
Do dé hiéu Su phu hgp do kho Pong lyc & Sy thu vi

B PromptV1l MPromptV2 ®PromptV3

Hinh 3-1 Biéu dé twong quan két qua ddnh gid trdi nghi¢m ngwoi ding
3.4 DPANH GIA HIEU QUA SAN XUAT VA CHI PHi
Bén canh céc chi s vé do chinh xac k§ thuat va trai nghiém ngudi dung, tinh hiéu qua
trong van hanh (Operational Efficiency) 1a yéu té quyét dinh kha nang tng dung cia mé hinh
trong moi treong doanh nghiép.
3.4.1 So sdnh ning sudt: Con ngwoi vs Al
Thuc nghiém dbi ching duoc tién hanh trén cing mét khéi lwong céng viéc 1a tao ra

10 nhiém vu hang ngay. Két qua ghi nhan sy chénh léch dang ké vé thoi gian va ngudn luc:
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Bing 3-4 Bing so sdnh hiéu sudt giita con ngwoi va Al trong viéc tao nhiém vu game
(Thang do likert 1-5)

Quy trinh tha cong Quy trinh ty dong hoa

Tiéu chi so sanh G Desi (Gemini Flash +
(Game Designer) Validation)

Mirc @ toi
wu

Thoi gian hoan

thanh 20 - 30 pht 3 5 phit ~ 90%

Cao (nho  tham  sb
Temperature va Over- | Cao
generation)

Tinh da dang noi | Phu thuoc vag suc sang
dung tao c& nhan (d¢ bi lap lai)

Thap (nhung d& méac 16i | Thip (sau khi qua [6p | Twong

Ty 1€ loi ky thuat nhap lidu typo) Validation Layer) dwong

Kha ning mé | Kho (ton thém nhan sy | D& dang (chi can lap lai

rong néu can 1000 task) vong lap API) Vuot troi

Tir bang so sanh trén co thé thay hé thong AT dé xuét gidp rat ngan khoang 85 - 90%
téng thoi gian phat trién ndi dung. Néu nhu con ngudi mat trung binh 2.5 - 3 phat dé hoan
thién mot nhiém vu tir khau ¥ tuong dén nhap liéu, thi hé théng tich hop Gemini Flash chi
mét chua day 20 gidy cho mdi nhiém vy (bao gom ca thai gian sinh, kiém dinh va loc 13i). Su
cai thién ning suat ndy dic biét c6 ¥ nghia trong bi canh thi trudng game casual doi hoi khéi
lugng ndi dung cap nhat lién tuc (Live-ops) dé duy tri chi sé Retention, pht hop véi xu huéng
"Al héa" quy trinh san xuat dwgc ghi nhan trong bao céo thi truong cua Newzoo va Sensor
Tower [15], [16].

3.4.2 Phan tich chi phi - hi¢u nang (Cost-Performance):

Trong bdi canh nganh cong nghiép game ngay cang canh tranh, viéc ti wu hoa chi phi
van hanh (OpEx) la yéu té song con, dic biét ddi véi cac studio quy md vira va nho
(Indie/Mid-core). Viéc lya chon md hinh Gemini 1.5 Flash cho hé théng sinh nhiém vu khong
chi xuat phat tir yéu cau ky thuat vé toc 6 phan hoi ma con 1a mot quyét dinh chién luoc vé
mat kinh té. Dong mé hinh nay dwoc Google thiét ké toi wu hoa dic biét cho céc tac vu tan
suit cao va do tré thap, vai mic dinh gia dua trén triéu token (Cost per Million Tokens) canh

tranh bac nhat trén thi truong hién nay.
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KET LUAN

Két qua ctia nghién ctu

Trong khudn khé dé tai “Nghién ciru va i#ng dung LLM cho bai todn tgo nhiém vu
(Quest) trong game casual”, tic gia di xay dung va trién khai thanh céng mot hé thdng tao
nhiém vu tu dong, gop phan chuyén ddi quy trinh san xuét noi dung game tir thi cdng sang
huéng tu dong héa thong minh théng qua viéc két hop ly thuyét vé mé hinh ngdn ngix 16n véi
cac ky thuat thiét ké huong cau tric. Qua day, dé tai di dat duoc nhitng két qua noi bat trén

ca ba phuong dién: ly thuyét, hé théng va thuc nghiém.

Vé mat Iy thuyét va quy trinh, dé tai da d& xuat mot quy trinh tdi wu hoa Prompt
(Prompt Optimization Pipeline) dua trén co ché Attention, In-context Learning va Instruction
Following qua viéc két hop ba tru cot: Rang bugc cau truc (Schema-Constrained) — Anh xa
ngtr nghia (Semantic Mapping) — Ngit canh hoa dua trén luat (Rule-based Contextualization).
Viéc ap dung céc ki thuat nay gidp kiém soat dugc dac tinh ngau nhién cia LLM, dong thoi

dam bao dau ra ludn tuan thu dinh dang va quy tic tro choi.

Vé mat hé thong, dé tai da thiét ké kién tric tich hop gitra md hinh Gemini 2.5 Flash
va nén tang Unity thdng qua I6p trung gian Dify, mang lai hiéu nang phan hoi nhanh, chi phi
thap va kha nang tich hop truc tiép véi hé théng game thuc té. Trong d6, Module Kiém dinh
(Validation Layer) hoat dong nhu mét hang rao chat luong cudi ciing, bao dam toan bo dau
ra déu hop 1& vé mat ki thuat va logic gameplay.

V& hiéu qua thuc nghiém, két qua kiém thir thuc té cho thay:

(i) Ty Ié nhiém vu hop I¢ dat 96% & phién ban Prompt V3.

(if) Nang suat sinh ndi dung tang xap xi 90% so v&i phuong phap thu cong.

(iii) Muc do6 chap nhan cua nguoi choi dat trung binh 4.5/5 diém vé d6 phu hop va mc do
dong luec.

(iv) Chi phi van hanh duoc t6i vu dang ké nhd sir dung md hinh Flash c6 chi phi token
thap.

Nhitng két qua nay khong chi chang minh tinh kha thi cia mé hinh dé& xuat, ma con
mé ra tiém ning 16n trong viéc tng dung LLM vao quy trinh thiét ké noi dung tro choi dién

tu.
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Kién nghi dé xuat

Dua trén qué trinh nghién cau va thir nghiém, dé tai dua ra mot sé kién nghi nham hd
trg cac nha phat trién game — dic biét 1a céc studio Indie va Mid-core — trong viéc trién khai
Generative Al:

The nhat, két hgp md hinh kién trac lai (Hybrid Architecture), khéng nén hoan toan
ph6 mic cho Al ma can két hop LLM véi cac 16p kiém soat logic va ciu trac (Validation
Layer) dé bao dam d tin cay caa dau ra.

Thet hai, vu tién huéng huan luyén phi tham sé, viéc dau tu vao k¥ thuat Prompt
Engineering va xay dung dit liéu ngir canh c6 thé tiét kiém chi phi va ting tinh linh hoat hon
so vai viéc tinh chinh mé hinh riéng (Fine-tuning).

Thet ba, lya chon mé hinh phi hop véi tac vu, dbi véi cac tc vu cd cau trdc lp lai,
nhu sinh nhiém vu hang ngay, nén uu tién stir dung cac mé hinh gon nhe (nhu Gemini Flash)
dé t6i uu chi phi va toe do xir Iy.

Hwoéng nghién ciru trong twong lai

Mic du hé thdng hién tai da xir Iy hiéu qua bai toan sinh nhiém vy “tinh”, huéng phat
trién tiép theo sé tap trung vao cac ky thuat “siéu ca nhan hoa” (Hyper-personalization) nham
nang cao murc do thich tng véi nguoi choi cu thé. Cu thé, dé tai co thé phat trién cac hudng
tiém ning sau.

Nap hé so nguoi dung vao prompt (User Profiling Injection) 1a mot huéng tiém ning
thdng qua viéc bo sung thong tin vé hanh vi nguoi choi nhu tan suét choi, mic d tiéu ding,
ty 18 thang/thua dé sinh nhiém vu sét vai timg ddi twong. Vi du, v6i ngudi choi “hardcore”,
hé théng cd thé sinh cac nhiém vu c6 d6 khé cao kém phan thuong danh hiéu; trong khi o,
ngudi choi co nguy co rdi bé s& nhan nhiém vu dé véi phan thuong hap dan.

Diéu chinh d6 kho dong (Dynamic Difficulty Adjustment) bing céch str dung LLM dé
theo ddi chi s6 ki niang ngudi choi trong thoi gian thuc ciing 14 mot hudng dem lai y nghia
I6n cho nha phat trién game, tir d6 diéu chinh targetValue phd hgp nham duy tri trai nghiém
muot ma va hung phan (flow state).

Tong két lai, hé thong dugc dé xuat khong don thuan 1a mét giai phap ky thuat, ma
con dai dién cho tu duy thiét ké game hién dai: chuyén tir cach lam thu cong sang tiép can
dua trén dir liéu va Al, hudng taoi trai nghiém choi game dugc ca nhan hoa cao va duoc cap

nhat lién tuc theo hanh vi nguoi dung./.



