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Abstract

The purpose of this research is to develop a system for monitoring river
water levels and sending real-time flood warnings via a Telegram bot with images
and text. This information is sent to residents and business owners in flood- risk
areas, as well as to flood management officials, in advance. The system allows
them to prepare and prevent potential flooding. The system was implemented for
the experiment at the Mekong riverbank in Luang- Prabang city by utilizing a
computer vision algorithm to process images from a Hikvision ColorVu CCTV
IP camera to monitor water level changes at the staff gauge with three colored
warning zones, such as the green zone (safe zone), the yellow zone (watch zone),
and the red zone (danger zone). Such monitoring is achieved through image
processing by color detection and color segmentation to determine the water level
position. The system then sends alerts to subscribed users via a Telegram Channel
using the internet connection from a 4G smartphone hotspot. Experimental results
indicated that the system can successfully monitor water level changes along the
Mekong riverbank and automatically send flood warnings in real-time in both
daytime and nighttime via the Telegram bot with an accuracy of 85.39% and a
warning delivery time of less than 1 minute.
Keywords: flood management, real-time flood warning system, computer vision,

color detection, water level detection
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State 1: Video Frame Input

Start .|  Connect IP Camera | Video Capture Staff Gauge ROI
v ViaHTTP - » Crop \
1
State 2: Pre-processing (Image Quality Enhancement)
Bilateral Gamma CLAHE on L Convert to LAB
Filter | Correction |4  Channel ' Color Space
State 3: Water Level Detection
Staff Gauge Color - Count Detected Color
fom’se\r/t »|  Segmentation »|  Find Contours »|  Bars of Staff Gauge
0

State 4: Flood warning

Display Video Frame:
- Water Level Position:
Green Zone

- Status: Safe

Yes

Display Video Frame:
- Water Level Position:
Yellow Zone
- Status: Alert

- Water Level: Red Zone
- Status: Danger

Display Video Frame:

Number of Color Bar =
3 (Green, Yellow, Red)

Number of Color Bar
=2(Yellow, Red)

Number of Color Bar
=1 (Red)

Water Level Over Red: Flood |
Occurred < No
v
Save Screenshot and Send Alert via Telegram
Log data into CSV > (Message & Screenshot) — > End
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