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a) Tom tit mé dau:
- Tén tac gia: Nguyén Xuan Truong
- Tén luan an: Nghién ctru phat trién cac hé théng mo6 phong chin nuéi chinh xac dé phat hién
canh bao lay lan dich bénh trén dan gia suc.
- Nganh khoa hoc cta luan 4n: Hé thong thong tin M sb: 9480104.01
- Tén don vi dao tao: Truong Pai hoc Cong nghé, Pai hoc Quéc gia Ha Noi
b) Néi dung bén trich yéu:
- Muc dich va d6i twong nghién ctru cta ludn an.
Nghién ctru ctia ludn 4n huéng dén mot sé muc tiéu sau day:
« Thir 1: Phan tich va danh gia tong quan cac nghién ciru lién quan dén hé thong chin nudi chinh
xac, bao gém hé théng cho an chinh x4ac, m6 hinh hoa lay lan dich bénh, m6 hinh da tac tr
(ABM), va canh bao sém dich bénh. Nghién ctru cac dic diém hanh vi cua lon.
« Thtr 2: Nghién ciru va phat trién mo hinh mé phong tich hop giita hé théng cho an chinh xac
va lay lan dich bénh trong dan lon, dua trén mo hinh da tac tu.
« Thtr 3: Nghién ctru va trién khai hé thong thong tin phan tan trén nén tang dién toan dam may
dé ti wu hoa hiéu nang cho moé phong da tac tir.
« Thir 4: Nghién ctru va xay dung moé hinh mé phong da tac tir mé ta su lan truyén dich bénh
trong dan lon & quy mo trang trai, voi cac yéu td dic thu cua chan nudi lon tai Viét Nam.
- Céc phuong phap nghién citru di sir dung (d6i voi nhimg phuong phap quen biét thi khong
can giai thich).

Luén an st dung cac phuong phap 1y thuyét, mo hinh hoa, thuc nghiém va phan tich dé
nghién ctru hé théng chan nudi chinh x4c, mé phong dich bénh va giam sat hanh vi lon. Phuong
phap 1y thuyét tim hiéu céc kién thirc nén tang va cong nghé IoT trong giam sat dich bénh, trong
khi phwong phap mé hinh hoéa st dung mé hinh ABM dé mo phong hanh vi lon va lay lan dich
bénh. Thuc nghi¢ém dugc thyc hi¢n trén dir li¢u tur trang trai INRAE tai Phap, vo1 muc tiéu danh
gi4 hiéu qua cic bién phap can thiép va hé thong canh bio som. M6 phong duge tdi wu hoa trén
nén tang dam may AWS va OpenStack.

- Céc két qua chinh va két luan chinh: V4i muc tiéu nghién ctru va pham vi nghién ctru duoc
xac dinh rd rang, luan an cé nhitng dong gop sau:

1. P& xuat va phat trién mo hinh mé phong hé thdng cho an chinh xac PFS cho dan lon
nuoi dua trén mo hinh da tac tr ABM.

2. Phét trién mé hinh lay lan dich ta lon chau Phi ASF & cdp d6 noi bay dan (intra-herd
transmission) gan voi hé thong cho an chinh xac.

3. Xay dung mo hinh mé phong da tac tir mo ta sy lan truyén dich bénh giira cic trang trai
(inter-herd transmission).

4. Dé xuit va trién khai hé théng phén tan trén nén tang dién toan dam may cho mé phong
va canh bao sém dich bénh.



Vi cac mo hinh dé xuat moi, luén an déu tién hanh cac thuc nghi€ém va dua ra so sanh két
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THE ABSTRACT OF DOCTORAL THESIS

a) Summary of the Introduction

- Authors: Nguyen Xuan Truong

- Title: Research and Development of Simulation Systems of Precision Livestock Farming
for Detection and Warning of Disease Spread in Livestock Herds.

- Field of study of the dissertations: Doctor of Philosophy in Information Systems.

- Major: Information Systems Code: 9480104

- Name of the training institution: University of Engineering and Technology, Vietnam
National Univeristy (UET-VNU).

b) Contents of the Abstract

1. Research objectives and subjects of the dissertation

The research of this thesis aims to achieve the following objectives:

e Objective 1: To analyze and provide an overview of the existing research related to precision
livestock farming systems, including precision feeding systems, disease spread modeling,
agent-based modeling (ABM), and early disease warning. Additionally, to study the behavioral
characteristics of pigs.

e Objective 2: To research and develop an integrated simulation model combining precision
feeding systems and disease spread in pig herds, based on agent-based modeling (ABM).

e Objective 3: To research and implement a distributed information system on a cloud computing
platform to optimize performance for large-scale agent-based simulations.

e Objective 4: To research and build an agent-based simulation model describing the spread of
disease in pig herds at the farm scale, considering the specific characteristics of pig farming in
Vietnam.

2. Research methods

The thesis employs theoretical, modeling, experimental, and analytical methods to study
precision livestock farming systems, disease simulation, and pig behavior monitoring. The
theoretical approach explores foundational knowledge and IoT technologies in disease
surveillance, while the modeling approach uses the ABM (Agent-Based Model) to simulate
pig behavior and disease spread. The experimental work is conducted using data from the
INRAE farm in France, with the goal of evaluating the effectiveness of intervention measures
and the early warning system. The simulations are optimized on the AWS and OpenStack
cloud platforms.

3. Main results and Conclusions

With the clearly defined research objectives and scope, the thesis makes the following
contributions:
e Proposal and development of a precision feeding system (PFS) simulation model for pig
herds based on Agent-Based Modeling (ABM).
e Development of an African Swine Fever (ASF) disease spread model at the intra-herd
transmission level, integrated with the precision feeding system.
e Development of an agent-based simulation model describing disease spread between farms
(inter-herd transmission).
e Proposal and implementation of a distributed system on a cloud computing platform for
disease simulation and early warning.
With the proposed new models, the thesis conducts experiments and compares the results
with existing models. The list of the author's scientific works related to the thesis is as follows:
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