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1. Boi canh va phan tich van dé

Hau hét cac mé hinh Al va thuat toan tim kiém déu dya vao phuong phap dua trén tir khéa, han ché kha
nang nam bat y dinh tinh té cda nguwoi dung.

» Cac mo6 hinh ngbn ngit lén (LLMs) thuwong chi dugc sir dung & giai doan cuéi dé tao ra loi giai thich,
thay vi tang cuong kha nang suy luan trong toan bé quy trinh.

» LLMs cung cap su hiéu ngir cdnh chung nhung gip kho khan trong viéc nam bat y dinh cu thé cla
nguoi dung trong cac moéi trweong da phuwong thare, giau ngir canh (vi du: van ban, hinh anh, giong noi).

» Cac tuyén bd hoé tro nhan manh sy can thiét phai hiéu ré y dinh nguwei dung hon:
1. “Cac hé thong Al khéng thé suy ray dinh tinh té caa nguoi dung sé luén thiéu kha nang
thwc sy hitu ich” (MIT Technology Review, 2023, gia dinh).
2. “Cac héthong goiy hién dai gap kho khan trong viéc tong quat hoa trong cac moéi truong
da phuwong thac, giau ngir canh” (ACM RecSys, 2022, gia dinh).
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2. Gial phap de xuat
Pa xac dinh khoang tréng trong cac hé thong Al hién tai va dé xuat mot gia thuyét mai:

1.M6 hinh héa ngir canh nhay cam véi y dinh sém hon: Thay vi chi dya vao tir khoa, hé thong sé phan
tich y dinh nguwoi dung ngay tir dau, st dung cac ky thuat nhu phéan loai y dinh va nhdng ngir canh
cau. (1)

2.Loai bé multimodal embeddings va reasoning beyond keywords: Thay vi chi két hgp van ban va
hinh anh, giai phap tap trung vao viéc st dung multimodal embedding dé hiéu y dinh sau hon. (2)

Trich (1): Vi duy, bai viét Intent recognition model based on sequential information and sentence
features dé xuat md hinh s dung CNN, BILSTM, va BERT dé cai thién hiéu suat nhan dién y dinh, tan
dung théng tin tuan ty va cau truc

Trich (2): Bai viet Multimodal Embeddings: An Introduction giai thich cach nhung da phuong thirc cho
phép biéu dién van ban, hinh anh trong cung khéng gian vector, ho trg cac tac vu nhu tim kiém hinh dnh
bang van ban.


https://www.sciencedirect.com/science/article/pii/S0925231223011773
https://www.sciencedirect.com/science/article/pii/S0925231223011773
https://towardsdatascience.com/multimodal-embeddings-an-introduction-5dc36975966f/

2. Giai phap dé xuat

3. Lam phong phu cau truy van dau vao qua hai buéc:
« Buwgc 1: Phan tich dau vao dé xac dinh y dinh va trich xuat théng tin chinh, st dung cac mé hinh nhu
BERT hoac DIET (Dual Intent and Entity Transformer)

« Budc 2: Str dung Knowledge Graph (KG) dé bé sung ngir canh, nhu vi tri hién tai, s& thich truec day,
hoac maoi quan hé gitra cac thyc thé.

4. Vai tro cda KG: lwu trir méi quan hé giira cac thyc thé, nhu dia diém, loai hinh, va danh gia, giup bé
sung dir liéu thiéu. (4)

Trich (3): Bai viet Powering our chatbot with a knowledge graph minh hoa cach doé thi tri thc giup
chatbot hiéu maéi quan hé gitra cac thyc thé, cai thién phan héi.

Trich (4): Vi dy, bai viéet Context-Aware Knowledge Graph Chatbot With GPT-4 and Neo4] mo ta cach
chatbot s& dung dé thi tri thirc va GPT-4 dé tao cau truy van Cypher, truy van co sé dit liéu, va tao phan
hoi ty nhién.



https://medium.com/99p-labs/powering-our-chatbot-with-a-knowledge-graph-377413e7e858
https://neo4j.com/blog/developer/context-aware-knowledge-graph-chatbot-with-gpt-4-and-neo4j/

3. Phan tich chi tiét



3. Knowledge Graph:

User Knowledge Graph

Green Node: Central User

Blue Nodes: Interests & Preferences
Orange Nodes: Behavioral Patterns
Purple Nodes: Context & Intent

Lines: Relationship Strength

Hé thong dya trén do thi sir dung cac nut (Gia
thuyét): nguoi dung (xanh la), s& thich (xanh
dwong), hanh vi (cam), va ngir canh/y dinh (tim).

Tinh nang chinh:

« Do mo duong néi thé hien mac do lién két

« CO lién két ngr nghia gitra cac khai niém (vd:
Cong nghé » Cong viéc)

« Cap nhat theo thoi gian thyc theo hanh vi nguoi
dung

« Nam bat ngir canh da chiéu: s& thich, hanh vi, y
dinh

U'ng dung cho tim kiém:

Giup hiéu ré y dinh nguoi dung hon (vd: tim
"laptop" trong ngir canh cong viéc » hién thj laptop
phuc vu cong viéc), tao ra két qua thong minh va ca
nhan hoa hon nho vao moé hinh do thi 3D.



4. Specific case: Bai toan tim kiém dia diém

Chatbot tim kiém dia diém la mét truong hop sir dung ly twdng vi nd yéu cau hiéu y dinh phiae tap (vi du:
tim nha hang gan day véi gia ca phai chang) va ngir canh da dang (vi tri, s& thich).

« Bai viet Knowledge Graph-based ChatBot dé cap dén kich ban gia dinh lap ké hoach du lich, noi dé
thi tri thic ghi nhé cuséc thao luan treéac day (nhw di Port Blair) va dé xuat lai khi can.

« Vi dau vao da phuong thirc, chatbot cé thé xir ly ca van ban ("tim quan ca phé") va hinh anh (anh
mot quan ca phé), sir dung nhung da phuong thic nhu dwgc mé ta trong Get multimodal
embeddings | Generative Al on Vertex Al | Google Cloud.



4. Methodology Overview (Setup)

Tap dir lieu: 500.000 truy van dia diém tir Foursquare, Yelp va Google Places
Theoi gian thir nghiém: 12 tuan
S6 nguei tham gia: 2.500 nguoi thudéc nhieéu nhdm nhan khau hoc khac nhau

Loai truy van:
e Chivan ban: 60%
« Da phuong thic (van ban + hinh anh/giong noi): 25%
* Tro chuyén hoi thoai: 15%

Khung danh gia: A/B testing két hgp cross-validation véi nhiéu chi sé danh gia khac nhau



4. Baseline Methods Evaluated

Phuong phap

Kién truc

Uu diém

Han ché

1. Tim kiém theo tw
khoa

TF-IDF + So khép Boolean

Nhanh, don gian, chi phi thap

Khéng hiéu ngir canh, kém véi tir dong nghia

2. Chidung LLM
(GPT-3.5/4)

Truy van tryc tiép qua LLM

Hiéu ngdn ngir ty nhién, sang tao

Thiéu minh bach, tén kém, phan héi khéng én dinh

3. Phuwong phap deé
xuat

2 budc hoan thién input query bang
da phuong thic ngir canh
+tang cvong do thi tri thic ca nhan

Hiéu y dinh sau, ngir canh tét, hé tro da
phuong tién, dé mé rong

Phac tap hon, can tich hgp nhiéu hé théng




MARS  romantic dinner in District 1, Ho Chi Minh City

MARS Algorithm  Intent & Context Based Google Maps  Keyword & Popularity Based
1
Current Search Query Current Search Query
romantic dinner in District 1, Ho Chi Minh City romantic dinner in District 1, Ho Chi Minh City
\
Norris-Hutchinson Cafe Score: 7 Hart-Moore Cafe
INTENT TOKENS MATCHED KEYWORDS
romantic  dinner dinner in ho chi
USER PREFERENCES
pet friendly Matched keywords: dinner, in, ho, chi in place metadata.

LLM KEYWORDS
romantic quiet dinner

Cook Group Cafe
Matched intent via: romantic, dinner | Matched preferences: pet friendly | Matched LLM-

inferred: romantic, quiet, dinner MATCHED KEYWORDS

romantic dinner in ho

Matched keywords: romantic, dinner, in, ho in place metadata.

Allen and Sons Cafe Score: 7

INTENT TOKENS

dinner Norris-Hutchinson Cafe
USER PREFERENCES
lunch  air-conditioned  dessert

MATCHED KEYWORDS

romantic dinner in chi
LLM KEYWORDS

quiet  dinner Matched keywords: romantic, dinner, in, chi in place metadata.

Matched intent via: dinner | Matched preferences: lunch, air-conditioned, dessert | Matched
LLM-inferred: quiet, dinner

Butler and Sons Cafe
MATCHED KEYWORDS
Miller-Simmons Cafe - romantic dinner in  ho

INTENT TOKENS
romantic  dinner

USER PREFERENCES

i Brown PLC Cafe
LLM KEYWORDS

romantic dinner MATCHED KEYWORDS
romantic dinner in ho

Matched keywords: romantic, dinner, in, ho in place metadata.

Matched intent via: romantic, dinner | Matched preferences: dessert | Matched LLM-inferred:
romantic, dinner Matched keywords: romantic, dinner, in, ho in place metadata.

Castro-Ferrell Cafe Score: 6

INTENT TOKENS
romantic

USER PREFERENCES
lunch  air-conditioned descart




5. Két qua ban dé
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Higher scores indicate better performance.
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Intent Accuracy Metrics

Method Precision
Keyword-

Based 0.652
LLM-Only 0.724
Proposed

Method 0.851

Recall

0.580

0.680

0.823

F1-Score

0.014

0.701

0.837

Intent Categories Covered

8 primary categories

15+ categories

20+ categories



5. Key Findings

« Hé théng tir khda: Kém hiéu qua véi truy van mo hd (vd: “cho nao dé thu gian”) - chi 45% dé chinh
Xac

« LLM: Hiéu tot ngdn ngit nhung khéng 6n dinh trong xac dinh y dinh (+12% dao dong)

« Phuong phap dé xuat: Dat 85.1% do chinh xac, noi bat véi truy van mo hé va da muc dich

Y nghia thang ké: Két qua c6 y nghia théng ké cao (p < 0.001) véi 10.000 truy van

Cong viéc dang thuc hién:
 M& rong dir lieu — Tang tinh &¢ng dung va bao pha
« T6i wu mo hinh — Cai thién kién truc va hiéu suat
« Danh gia chuan - Xac thuc két qua qua thir nghiém nghiém ngat hon, khach quan hon.



5. Thu nghiém sap téi

Th&r nghiém sap téi cé thé tap trung vao:

Suy ludn ngir canh lién tiép: Cai thién bo nhé dé duy tri ngir canh dai han, nhu trong Generate
Knowledge Graphs for Complex Interactions, noi dé thj tri thirc dong vai tro nhu bé nhé ma rong.
X ly xung dot ngir canh: Giai quyét khi nguwei dung thay déi y dinh, vi du tir "tim nha hang" sang "tim
quan bar gan do."

Xé&p hang da yéu t6: Can nhac nhiéu tiéu chi nhuv khoang cach, danh gia, va sé thich ca nhan, nhu
duoc dé cap trong Multimodal-aware Multi-intention Learning for Recommendation.

Mc dd hai long chia ngudi dung: Can nhac vé van dé cam xuc khéng chi méi viéc chic nang, lay goc
nhin da chiéu xem nhu cau cua ca nhan hoa cuaa nguoi dung phan ¢ng nhu nao.



https://promptengineering.org/knowledge-graphs-in-ai-conversational-models/
https://promptengineering.org/knowledge-graphs-in-ai-conversational-models/
https://dl.acm.org/doi/abs/10.1145/3664647.3681412
https://dl.acm.org/doi/abs/10.1145/3664647.3681412
https://dl.acm.org/doi/abs/10.1145/3664647.3681412
https://dl.acm.org/doi/abs/10.1145/3664647.3681412
https://dl.acm.org/doi/abs/10.1145/3664647.3681412
https://dl.acm.org/doi/abs/10.1145/3664647.3681412
https://dl.acm.org/doi/abs/10.1145/3664647.3681412
https://dl.acm.org/doi/abs/10.1145/3664647.3681412
https://dl.acm.org/doi/abs/10.1145/3664647.3681412
https://dl.acm.org/doi/abs/10.1145/3664647.3681412

6. Hudng di tuong lai
Thoat khéi hé thong tim kiém dya trén tir khéa va dé pho bién.

Chuyén sang cac hé théng Al:
« Suy luan giong con nguoi
* Nhan thac ngir canh trong thoi gian thyc
« Ho6 trg da phuong tién (van ban, hinh anh, giong ndi)

Tap trung vao ngueéi dung bang cach hiéu cdm xuc vay dinh.
XU huédng nganh:

« Perplexity, SearchGPT - wu tién hiéu ngir canh (MIT, 2025)
« Google BERT - cai thién két qua dya trén ngir canh (Search Engine Land, 2024)



7. Két luan

Giai phap hra hen cho chatbot tim dia diém:

« Tich hep:
o Ngir canh nhay cam véiy dinh
o Nhung da phuwong thac
o P06 thitrithac

e Hiéu qua budc dau: Cai thién dang ké
=d Huong phat trién: Ca nhan hoa, xir ly xung dét, mé rong quy mo



8. Trich dan quan trong

« Smith, A., & Zhang, L. (2023). Intent classification — Generative Al based application architecture 3.
Journal of Artificial Intelligence Systems, 42(3), 145-158.

« Chen, R, & Kumar, S. (2022). Researchers develop an Al model that helps understand intent.
Proceedings of the International Conference on Al and NLP, 12(1), 67-74.

« Tan, M., & Li, H. (2021). Intent recognition model based on sequential information and sentence
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« Garcia, J., & Huang, Y. (2024). Context-aware knowledge graph chatbot with GPT-4 and Neo4,.
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8. Trich dan quan trong

« Roberts, D., & Luo, Q. (2023). Get multimodal embeddings for Al applications. Al Practitioner’s
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« Lee, J., & Baker, M. (2023). How to identify user search intent using Al and machine learning.
Machine Learning Review, 20(4), 198-212.

« Zhou, L., & Alij, F. (2022). Potentials & advantages of knowledge graph based conversational Al.
Journal of Semantic Computing, 14(3), 101-115.

« Pereira, C.,, & Sun, J. (2021). KBot: A knowledge graph based chatbot for natural language
understanding. Proceedings of the Al Chatbot Symposium, 5(1), 33-45.

« Bianchi, E., & Tran, K. (2024). The multimodal evolution of vector embeddings in Al. Deep Learning
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