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Abstract

In the fiscal year 2024 (B.C. 256), a research project on the Development of loT network
platform and Al for level up efficiency of flash flood - landslide early warning system in steep — hill
areas was funded. This project aims to: 1) design and develop the loT network technology for
monitoring flash floods and landslides in mountainous areas, 2) apply artificial intelligence (Al) for
analyzing early warning data, and 3) increase the efficiency of the early warning system in the risk
areas and has developed and installed technology prototypes in 5 pilot areas: (1) Wat Somboon
Phatthanaram, Tha Chana District, Surat Thani Province; (2) Hydrology Division Office 1, Water
Resources Office 10, Surat Thani Province; (3) Ban Khao Rak, Khiansa District, Surat Thani Province; (4)
Ban Nuea Khlong, Wiang Sa District, Surat Thani Province; (5) Ban Nam Sam Child Development Center,
Plai Phraya District, Krabi Province.

The prototype of IoT network technology that measures rainfall along with water levels has a
set of smart sensors installed on a concrete pole and pillar structure approximately 8 meters above
the ground. On top is a steel plate for holding the sensors. The horizontal arm is designed to extend
into the canal to install water level sensors. The main components include switches, surge protection
units, batteries and charging systems that are powered by solar panels, LED warning lights, routers
communicate via mobile phone networks, CCTV cameras, soil moisture sensors, rain sensors and water
level sensors. There are two types of rain sensors: piezoelectric and tipping bucket rain gauge. The
prototype loT network technology for rain measurement is a single pole system with all devices
mounted on a single pole to reduce space usage. The main components include a 60-watt solar panel
with mounting brackets, a charging controller, and a battery installed inside, tipping bucket rain gauge,
piezoelectric, LED alarm light, mobile network router, temperature and humidity sensor. The testing of
the operating system and data transmission of all five prototypes, which began after the prototype
installation and display development were completed, will take place from August 2024 to
September 2025, a total of 13 months. It was found that all five prototypes were able to measure and
transmit data efficiently.

In terms of artificial intelligence development, the Tha Mai Daeng Canal Bridge, Ban Tha Mai
Daeng, Pak Mak Subdistrict, Chaiya District, Surat Thani Province, is the installation point for artificial
intelligence (Al) to increase the efficiency of loT network technology prototypes. It is designed to use a
camera to take pictures of the staff gauge and use the ROI to define the photos. It analyzes through
an algorithm to measure the water level. It controls the operation through a microcontroller and has
solar panels to produce energy. The battery provides electrical power to the device, and the wireless
communication unit transmits data via the mobile network to the cloud. The image processing part is
done on the server, using an algorithm to determine the water level. The staff gauge images obtained
from the camera are used as input data to the artificial intelligence program for analysis using the
program to obtain the water level through the image recognition process using TensorFlow as a tool
for analyzing the water level from the images. The program uses a large number of photographic
images to learn and create image recognition patterns and uses a virtual level set with a staff gauge to
determine the water level in the Tha Mai Daeng Canal. The Al system is initially set to take pictures of
the water level gauge twice a day (8:00 AM and 5:00 PM), and the frequency of taking pictures can be

set to be higher as needed.



