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[Abstract]

This study provides a systematic review of research trends in smart broiler house environmental
monitoring technologies from the perspectives of sensor- and vision-based environmental sensing, data
acquisition and communication architectures, and environmental data processing and utilization
techniques. The broiler house environment consists of key factors such as temperature and humidity,
ammonia(NH;), carbon dioxide(CO,), and particulate matter(PM), which directly affect broiler
productivity and animal welfare. Previous studies have demonstrated the potential of multi-point
environmental sensing and remote monitoring using low-cost sensors and wireless communication
technologies; however, limitations related to sensor durability, insufficient spatial representativeness, and
the lack of long-term field validation have been repeatedly reported. In addition, vision-based monitoring
and artificial intelligence-based analytical methods have contributed to the quantitative assessment of
broiler behavior and physiological states in response to environmental changes, but challenges remain in
terms of generalizability and practical applicability under commercial farm conditions. This review
suggests that future smart broiler house environmental monitoring systems should evolve toward
integrated Precision Livestock Farming(PLF) frameworks that combine edge computing with Al-based
data analytics.
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I. Introduction

1.1. Background
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1.3. Scope and Organization of the Review

& =2 SAAE Q1Y Al-FHE HEdat 7]E
74 nUEY] YiAlo] A2 bjElo 2 AULE L7} &
73 BUEY 7% AN 718 874 1S, dlole 43 9
sl A=, B4 EﬂOlE1 A 3 ZE 719 WA Al
ARoR HERFot AL 2H02 I} £ wRo
e thea 2ok 24ol s A0E SAA} g B

Y 242 ft 71eA oidat 28 ige AelstL, 3

Og 1



A Review and Future Directions Based on Trend Analysis of
Smart Broiler House Environmental Monitoring Technologies 201

FollMe AN F @A 71N 23 AlE 71s, HlolH S4
2 B4 AR, 27 HolH 24 I &8 7)o A 5T
= 94ds ZEST. iX|gog 4o 2 A9
A2 g9 A GFE AR

2.2 Google Scholar2 zQ &+ 7428 fjo]EjH]
oAz FEII TIARAE YT TA TIHE=
“smart broiler house”, “Precision Livestock
Farming(PLF)", monitoring  in
livestock houses” £9] 92 7|Y=9} s “ADlE &

AL 87 RUE, EAF 87 2UHY 5 22 79

“environmental

E5 g3sto] skt A 7Rt EEO] Ak A
e A aReH, pAE 2§ oA AlEdol &
By o] w2 SHoE HESIHE Bt A4 FA
oF A wRAgo] WY SREE 22 24 oY
oAt A3

II. Preliminaries

1. Related works

2.1. Environmental Factors
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2.2. Sensor- and Vision-Based Monitoring
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2.3. Data Acquisition and Communication
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2.4. Data Processing and Utilization
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2.5. Precision Livestock Farming, PLF
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Fig. 1. Overview of smart livestock technology.

Adapted from [1].

III. Review of Smart Broiler Houses
Monitoring Technologies
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3.1. Sensor- and Vision-Based Monitoring
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Fig. 2. Architecture of the Measurement nodes.
Adapted from [16].

3.1.3 Vision-Based Monitoring
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Table 1. Sensor- and Vision-based monitoring
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3.2.2 Distributed and Edge Architectures
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Fig. 3. Architecture of the WiMoCoSPH. Adapted from [16].
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Table 3. Data processing and Control techniques
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Fig. 4. Basic Architecture of LSTM models.
Adapted from [17].
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