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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Introduction of AWC Group at LQDTU

Advanced Wireless Communication Group

Le Quy Don Technical University

• 5 members of LQDTU
• 4 associate members
• 5 PhD students

• Machine learning for communications

• UAV communications

• In-band full-duplex communications.

• Spatial modulation and index modulation.

• Non-orthogonal multiple access (NOMA).

• MIMO and relay communications

GROUP MEMBERS

RESEARCH AREAS

CURRENT RESEARCH PROJECTS

• Unmanned Aerial Vehicle (UAV)-to-X Communications for Future Wireless Systems funded by 

National Foundation for Science and Technology Development (NAFOSTED) [2023-2026]

• Rate Splitting Multiple Access for 6G Communications funded by National Foundation for 

Science and Technology Development (NAFOSTED)  [2024-2026]
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Project Members
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Project Objective

▪ To develop a real-time, energy efficient, self-

sustainable and long range drought monitoring and 

early warning system based on IoT technology to 

provide timely warning. 

▪ Specific targets include:

• Design & implement a real-time IoT based drought 

monitoring and early warning system to provide a 

continuous assessment and support decision 

making process;

• Investigate the efficiency of using innovative 

sensors, different energy harvesting techniques 

and communication protocol for the drought 

monitoring system.

Project Duration: From June 01, 2020 to March 31, 2022
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Proposed IoT Monitoring System 

GATEWAY

GATEWAY

INTERNET

Drought hazard map

SMART ENVIRONMENT SYSTEM

%

RF ENEGY 
HARVESTERAmbient 

RF signal

BEAT

RFEH 

beat sensor node

▪ Using beat sensor node with RF energy harvesting to 

ensure energy efficiency and self-sustainability.

▪ Sensing data transmission using LoRA links to provide 

long-range coverage. 

KEY TECHNOLOGIES
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LoRA links 
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Project Activities

Theoretical study Hardware development Prototype system implementation

Signal generator 2 
@1.8 GHz

Signal generator 3 
@2.45 GHz

Signal generator 1 
@920 MHz

DMM
Tx Ant1

Tx Ant2

Tx Ant3

Rx Ant

GATEWAY

GATEWAY

INTERNET

Drought hazard map

SMART ENVIRONMENT SYSTEM

725 September 2025 Celebration and Collaboration -- ASEAN IVO 10th Anniversary



Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Project Outcomes

Workshops and Meetings 
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Project Outcomes

Hardware Development 

Having developed and field-tested energy-efficient sensors 

for LoRa communications:

― Using beat sensor for LoRa band (933MHz)

― Communication range: 600 m tested in Tokyo; 1.7 km 

tested in Hanoi, 2.5 km in Phu Tho province, Vietnam

600 m

Field test in Vietnam

- Phu Tho province, max range: 2.500 m

- Hanoi city, max range: 1.700mField tested in Chofu-shi, Tokyo, Japan

- Maximum range: 600 m
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Project Outcomes

Hardware Development and Field Test 

- Concurrent triple-band

- Op. frequency: GSM-900, 

  GSM-1800 and 2.45 GHz

- DC output level: 643mV 

RF Energy Harvesting Circuit 

- Beat sensor for LoRa band @ 933MHz

- Temperature sensor using thermistor-

defined TDC

- 0.07mm2, 446nW power temperature 

sensor in 180nm CMOS technology

- Operation range: -20oC to 80oC

- Resolution: 0.06oC

Sensor Development

- Temperature beat sensor

- Humidity beat sensor

- Water level beat sensor

Multiple-beat sensor node with RFEH

Sensors
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Project Outcomes

Articles and Technical Reports: 2 SCIE/Scopus, 2 conference papers, 1 technical report.  

Xuan Nam Tran, Van-Phuc Hoang, Ba 
Cao Nguyen, "Combining RF energy 
harvesting and cooperative 
communications for low-power 
wide-area systems," AEU 
International Journal of Electronics 
and Communications, ISSN 1434-
8411, vol.139, Sept. 2021.

Luong Duy Manh, Phan Thi Bich, 
Nguyen Thuy Linh, Nguyen Huy 
Hoang, Xuan Nam Tran and Koichiro 
Ishibashi, “A Concurrent Triple-band 
RF Energy Harvesting Circuit for IoT 
Sensor Networks ,” IEEK 
Transactions on Smart Processing 
and Computing, vol.10, no.20, April 
2021. 

VP. Hoang, VL. Dao, VT. Nguyen, X.N. 
Tran, K. Ishibashi, "An Energy Efficient, 
Long Range Sensor System for Real-
Time Environment Monitoring," 
Lecture Notes on Data Engineering 
and Communications Technologies, 
vol. 141, Springer, 2022.

Van-Trung Nguyen et al., "High-
Efficient DC-DC Converter Based on 
Hybrid SI-SC Topology for Portable 
Devices," 2022 International 
Conference on IC Design and 
Technology (ICICDT), 2022, pp. 36-39. 
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Project Outcomes

Prototype System Implementation

GATEWAY

GATEWAY

INTERNET

SMART ENVIRONMENT SYSTEM

▪ Continuous monitoring water level, temperature, humidity.

▪ Display sensing information on monitoring computer.

▪ Provide warning for extreme conditions

KEY BENEFITS
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Post Project Activities

• Plan to extend of test-bed system to 

build a nationwide water resource 

monitoring system

• Total: Expected 731 monitoring wells 
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Kḩ nh HoµKḩ nh HoµKḩ nh HoµKḩ nh Hoµ
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Post Project Activities

Further Deployment of Test-bed

• Build IoT gateway for environment 

monitoring by combining multiple 

communication protocols (LoRa, Wi-

Fi, Zigbee, 4G/LTE).

• Add tiny ML functions for lightweight 

AI applications.
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Post Project Activities

Extension to AI-IoMT Applications

• To fabricate medical sensors with 

energy harvesting/Self-power 

sensors for Internet of Medical 

Things (IoMT) applications. 

• To fabricate secure AI System-on-

Chip (SoC) chip for IoMT.

• Japan-Vietnam collaborate project 

(NEXUS) on semiconductor 

• Project “Implementation of Secure AI System-on-Chip based on Multi-

core RISC-V CPU and AI Accelerator for AI-IoMT devices and 

Applications” funded The Japan Science and Technology Agency (JST) 

and the Vietnam Ministry of Science and Technology (MOST).

• Duration: 10/2025 – 3/2029
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Celebration and Collaboration

--- ASEAN IVO 10th Anniversary ---Conclusion and Future Outlook

Conclusions

• Successfully developed and field-tested an IoT-based drought monitoring and early 

warning system.

• Demonstrated long-range, energy-efficient, and self-sustainable sensor operations.

• Produced significant academic outcomes: SCIE/Scopus journal papers, international 

conference presentations, and technical reports.

• The project was sponsored by ASEAN IVO and greatly benefited from strong 

collaborations with international and local research partners.

Future Outlook

• Scale up into a nationwide water resource monitoring system.

• Integrate multi-protocol gateways with lightweight AI for intelligent monitoring and 

decision-making.

• Extend applications towards healthcare and IoMT through international collaborations.

• Continue fostering research partnerships to leverage complementary expertise and 

ensure impactful outcomes.
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Thank you for your attention.

Prof. Tran Xuan Nam

Advanced Wireless Communications Group

Le Quy Don Technical University

Website: http://awc.lqdtu.edu.vn
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