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Abstract: Monitoring water levels in time is very important in industrial process control, water management and automated tank 
monitoring systems. It is needed to measure and spot unusual situations quickly to make sure everything works safely and well. 
This paper shows a web-based Supervisory Control and Data Acquisition (SCADA) system, for watching water tank levels. It 
uses LabVIEW 2019 and the NI myRIO-1900 embedded controller. The system brings together sensor connections, data 
collection, level readings, data processing and a web-based view so people can watch the water tank conditions as they happen. 
The system has a water-level sensing part, a signal-processing link, a LabVIEW-based data collection and processing part a 
Flask-based web server and a SCADA dashboard that can be seen in a browser. The level data that is collected is handled in 
LabVIEW. Sent to the Flask server using HTTP communication. This makes it possible for the web dashboard to update in time. 
The system is made to support level viewing showing the tank status setting high and low level alarms and adding automated 
control features later. Using a web-based interface makes it possible to watch from away on a local network without needing a 
special SCADA program on the device that is doing the watching. The system uses LabVIEWs coding and tools for instruments. 
It also uses the NI myRIO-1900s embedded features and the flexibility of web tools. The systems performance can be looked at 
by checking how accurate the level readings are, how fast the data updates, how long it takes to send data how reliable it is and 
how it reacts to water level situations. The system gives a base for a real-life and useful water level monitoring application. It can 
be improved more by adding sensors handling alarms keeping a record of past data and using a closed-loop control system. 
Keywords: Web-based SCADA, LabVIEW 2019 NI myRIO-1900, water-level monitoring, Flask web server, real-time data 
acquisition, HTTP communication, industrial automation. 
 

I. INTRODUCTION 
Water level monitoring is a part of controlling industrial processes, managing water, storing water and handling fluids 
automatically. Water level monitoring is vital for preventing tank overflow avoiding water supply protecting pumping equipment 
and ensuring reliable system operation. Traditional monitoring often relies on people looking at the tank or on displays that sit on 
the tank. This can make it hard to see the status from anywhere and to keep a watch. 
Putting together embedded controllers, sensors and web technology gives us a chance to build a flexible and easy-to-use monitoring 
system. SCADA systems are widely used in industry to watch process variables show how things are working and help managers 
make decisions. In a water tank monitoring application the system must take water level measurements process the data and show 
information to the operator. The proposed Work builds a SCADA system for water tank level monitoring using LabVIEW 2019 and 
the NI myRIO-1900 controller. This system mixes LabVIEWs visual programming tools, embedded data collection and a browser 
interface to let users see water level information all the time. 
 
The objectives of our work are: 
 to develop a SCADA architecture for water tank level monitoring using LabVIEW 2019 and the NI myRIO-1900; 
 to establish a communication interface between LabVIEW and a Flask-based web server; 
 to display continuously updated water-level measurements and tank status through a browser-accessible dashboard; 
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II. LITERATURE REVIEW 
Zafer. Ömür Aydogmus [1] created a web-based remote-access laboratory using SCADA to watch and control an induction motor 
over the Internet. Their system included a PLC and an ASP.NET-based interface with safety limits for how the motor could run. The 
research showed how web-based SCADA can be used for lab monitoring and control. 
Miladin Stefanovic, Vladimir Cvijetkovic, Milan Matijevic and Visnja Simic [2] shared a LabVIEW-based laboratory system for 
control engineering learning. Their project had experiments with connected water tanks showing how networked equipment can be 
used for monitoring and control.. Their main goal was remote lab education, not a Flask-based web SCADA dashboard.  
Kuang Chi Kao, Wei-Hua Chieng and Shyr Long Jeng [3] introduced a based web application for a smart remote SCADA system. 
Their setup had a web server, database and networked sensors to help with monitoring and control.   
Anam Sajid, Haider Abbas and Kashif Saleem [4] looked at security issues in cloud-assisted IoT-based SCADA systems. Their 
research pointed out how important it is to have communication, strong system reliability and protection from online dangers in 
connected industrial areas.  
Kartika, Misriana M. Fathan Naqi, Asran, Misbahul Jannah, Arnawan Hasibuan and Suryati [5] created a SCADA-based water 
management system using LabVIEW and Arduino. Their system was designed to monitor water levels and control flow rates in 
storage tanks. They used sensors and pressure sensors in their setup.  
Erwin Nurdiansyah, Chasrun Hasani and Amrul Faruq [6] introduced a system for monitoring both water-tank volume and water 
clarity. They used LabVIEW and the NI myRIO-1900 platform. An ultrasonic sensor was used to measure water levels. A turbidity 
sensor was used to check water clarity. The system also included Wi-Fi connectivity allowing supervision.   
 

III. PROPOSED FRAMEWORK 
The proposed framework, shown in Fig. 1 Shows the structure of the SCADA system that was built for water tank level monitoring 
with LabVIEW 2019 (Laboratory Virtual Instrument Engineering Workbench )  and the NI myRIO-1900. The framework is split 
into modules that handle sensor interfacing, data acquisition, level calculation, web communication and browser-based 
visualization. Because the design is modular each part can be tested on its own. The system can grow later with more sensors, 
alarms, data logging and automated control. 

 
Fig. 1. Block diagram of the proposed web-based SCADA system for water tank level monitorin 

A. Water-Level Sensing and Signal Conditioning 
The sensing module reads the water level inside the tank with a level transmitter. In this design we use a transmitter that gives a 4–
20 mA signal that matches the water level. Signal-conditioning circuitry turns that signal into a voltage or another compatible input 
for the NI myRIO-1900. We can also add float switches to give high-level and low-level alerts 
These results give real-world measurements and a normalised value that can be shown on the SCADA dashboard. 
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Fig. 2. LabView Panel 
 

B. Data Acquisition and Processing in LabVIEW 
LabVIEW 2019 (Laboratory Virtual Instrument Engineering Workbench ) runs the data acquisition and processing module. In the 
hardware set-up, the NI myRIO-1900 talks to the sensor signal-conditioning circuit and collects the measurement data. LabVIEW 
then calculates the water level and the tank-fill percentage. Simple signal processing – filtering, scaling range checking and value 
validation – can be added to make the measurements steadier and to spot readings. The processed data are put into a format that 
holds items such as water level, tank height fill percentage and system status. While developing the software we can use 
measurements to test the calculation and communication parts before we connect the real sensor hardware. 

 
C. Communication Between LabVIEW and the Web Server 
The communication module sends the processed data from LabVIEW to a Flask web server with HTTP POST requests. The server 
gets the data through an API endpoint and refreshes the latest measurement values. 
The communication flow has four steps: LabVIEW. Reads the data the data is packaged into a payload the payload is sent with an 
HTTP request and the server updates its data. We can add timestamps so we know when each measurement arrives, which helps us 
check communication delays. 
Separating data acquisition from web communication keeps the design modular. It also lets us test the communication part on its 
own with data before we hook up the full sensor and controller hardware. 
 
D. Web-Based SCADA Dashboard 

 
Fig. 3. SCADA Dashboard 
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The visualization module shows the data on a custom web dashboard that you can open in a browser like Google Chrome or 
Microsoft Edge. The dashboard pulls the values from the Flask server and shows the water level, the tank-fill percentage and the 
current operating status. The dashboard can include graphics such as a tank level gauge, numeric readouts, trend graphs and status 
alerts. You can set low thresholds to warn of abnormal conditions. The dashboard works on a network so any device that is allowed 
on that network can view the monitoring screen without needing a separate LabVIEW program, on each device. 
The web interface gives mainly a view. If we later add pump control or other actuation we will need extra control logic, proper 
output connections and safety safeguards. 
 

IV. REAL-TIME IMPLEMENTATION CONSIDERATIONS 
1) Real-Time Data Acquisition and Dashboard Updates 
2) The performance of a SCADA system depends on the time needed to get sensor measurements process the data send the new 

values and show them on the dashboard. In this system LabVIEW 2019 reads water-level measurements. Sends the data to a 
Flask web server via HTTP POST. The dashboard then fetches the values from the server and displays the current tank level 
and operating status. The time between taking measurements and refreshing the dashboard should match how quickly we need 
to see changes 

V. EVALUATION METHODOLOGY 
The performance of the proposed web-based SCADA system is evaluated using parameters that reflect measurement accuracy, data 
communication performance, dashboard responsiveness, and reliability under various operating conditions. Evaluating the system 
solely based on the displayed water level value is insufficient, as a monitoring application must be capable of reliably 
communicating updated measurements and correctly identifying abnormal tank conditions. Consequently, this evaluation method 
considers both process measurement performance and end-to-end web communication 
 
A. Water Level Measurement Accuracy 
Water level measurement accuracy is assessed by comparing the level displayed on the SCADA dashboard with a reference 
measurement obtained using an appropriate measuring instrument. The results can be reported in centimeters. Measurements should 
be collected at various water levels across the tank's operating range to evaluate the consistency of the measurement system. 
 
B. Communication Latency And Dashboard Update Rate 
Communication performance is evaluated by measuring the time required for a water level value—generated or acquired within 
LabVIEW—to become available on the web dashboard. The dashboard update rate is measured by recording the number of 
successful measurement updates over a specific time interval. Average latency, maximum observed latency, and update rate can be 
reported to characterize the system's responsiveness 

VI. EXPERIMENTAL SETUP 
The setup was put together to test a web-based Supervisory Control and Data Acquisition (SCADA) system for monitoring water 
tank levels. It uses LabVIEW 2019 the NI myRIO-1900 and a Flask-based web server. The testing had two parts: checking software 
communication and testing the hardware. At first fake water-level data were used to check how LabVIEW processes data sends it to 
the server and how the browser dashboard shows it. Later real hardware was added. The level transmitter, signal-conditioning 
interface and NI myRIO-1900. This step-by-step method lets us test the software before building the hardware. 

Fig. 4, Experiment Setup 
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A. Software and Communication Setup 
The software part includes LabVIEW 2019 for handling measurements Python with Flask for the web server and a browser 
dashboard to show the data. LabVIEW sends data to the Flask server using HTTP POST requests to an endpoint. The server stores 
the values and shares them with the dashboard through another end point.During testing fake water levels were sent to simulate 
changes. The data included the water level in centimetres and the tank’s filling percentage. We checked if the server received the 
data and if the dashboard showed the values. This helped confirm the communication path between LabVIEW and the web interface 
without the real sensor. 
 
B. Hardware Configuration 
The real setup includes an acrylic water tank, a water-level transmitter, a signal-conditioning interface a 24 V DC power supply (if 
needed) float switches and the NI myRIO-1900 controller. The transmitter measures the water level. Sends out an electrical signal. 
For a 4–20 mA transmitter an interface is needed to convert the current into a signal the myRIO can read. 

Technology Primary Function Strength Limitations 
Float switch Discrete high- or 

low-level detection 
Simple, economical, and suitable 
for threshold indication 

Provides limited 
information about 
intermediate levels 

4–20 mA level transmitter Continuous level 
measurement 

Industrial relevance, standardized 
current-loop signal, and continuous 
measurement 

Requires a
 compatibl
e signal-conditioning 
interface 

NI myRIO-1900 Embedded data 
acquisition and 
hardware interfacing 

Programmable I/O and integration 
with LabVIEW 

Requires compatible 
sensor interfacing 

LabVIEW 2019 Data acquisition, 
processing, and 
visualization logic 

Graphical programming, 
measurement calculations,
 and
 modular 
implementation 

Requires
 appro
priate drivers, 
configuration, and 
software integration 

HTTP communication Transfers 
measurements from 
LabVIEW to the web 
server 

Simple integration with web 
technologies and structured data 
exchange 

Latency and reliability 
depend on request 
handling and network 
conditions 

Flask web server Receives 
measurements and 
serves dashboard data 

Lightweight, customizable, and 
suitable for a prototype 

Requires appropriate 
error handling and server 
management 

Browser-based SCADA dashboard Displays live 
process 
measurements and 
status 

Accessible from compatible devices 
on the configured network 

Update frequency 
depends on the dashboard 
refresh mechanism 

Local-network deployment Provides access to 
the monitoring 
interface 

Can operate without an external 
internet connection 

Access is  limited 
unless
 addi
tional connectivity is 
provided 

Table no 1. Functional Analysis of the Proposed Web-Based SCADA System Components  
 

Once the signal is read LabVIEW processes it to find the water level and percentage of the tank filled. Then it sends that data to the 
Flask server, which shows it on the web dashboard. Float switches can add alerts for high and low levels depending on how they are 
wired. 
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C. Water-Level Measurement Procedure 
To test the hardware we change the water level in the acrylic tank at points within the transmitter’s range. At each point we record 
the level and compare it to what the SCADA dashboard shows. We repeat this at levels to check if the system is consistent and if the 
scaling is correct. 
For a 4–20 mA transmitter the measured current is turned into a level value using the transmitter’s calibration. Then the filling 
percentage is calculated based on the tank’s range. LabVIEW processes this. Sends it to the server, which is then checked against 
the browser display. 
 
D. Web Dashboard and Communication Testing 
We test the web dashboard by watching it while LabVIEW sends changing values. We check if the level, percentage, timestamp and 
status on the dashboard match what the server received. We send updates repeatedly to see if the dashboard always shows the data. 
We also measure how long it takes for data to go from LabVIEW to the server and appear on the dashboard. From this we can find 
the maximum delay, how often updates happen and how many succeed. We also test what happens if the server or network goes 
down. 

VII. RESULTS 
A. Web-Based SCADA Monitoring Performance 
The proposed system brings together LabVIEW 2019 the NI myRIO-1900, a Flask-based web server and a browser-accessible 
dashboard to monitor water tank level. During the software tests water-level values generated in LabVIEW were transmitted to the 
Flask server and the updated values appeared on the web dashboard. This shows that the proposed communication architecture 
works for web-based process monitoring. 

 
Fig. 5. Final Result Statistics 

 
Shows a water-level trend that can be used on the SCADA dashboard. The trend plot lets an operator see how the tank level changes 
over time and spot periods when the tank is filling or draining. In the hardware version the graph will come from timestamped 
measurements that the level transmitter and NI myRIO-1900 collect. 
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VIII. APPLICATIONS 
A web-based system for Supervisory Control and Data Acquisition built using LabVIEW 2019 and the NI myRIO-1900 has uses in 
water management monitoring industrial processes, storage systems and handling fluids automatically. By bringing sensor data, data 
collection from inside a device and showing it on a web page the system offers a way to keep an eye on water levels and see how 
things are going in the process. 
Homes, schools, hospitals and shops often use tanks on top or under the ground for water. A web page that shows the levels can let 
people who take care of the buildings check the tanks without going to each one. The system can be used in buildings by adding 
places to check looking at past trends and sending messages over the network.. 
 
A. Future Scope 
1) Complete physical hardware integration: The next step is to connect the water-level transmitter, signal-conditioning interface 

and NI myRIO-1900 to the acrylic tank setup. Testing can show how accurate, repeatable and reliable the whole system is. 
2) Advanced web dashboard: The dashboard can be improved with real-time graphs, high and low-level limits alarm alerts, 

timestamps and communication status. A layout that works on devices like computers, tablets and phones can make it easier to 
use. 

3) Historical data. Analysis: Saving each water-level measurement with a time stamp can allow for past trends reports and 
checking how the tank fills and drains. These records can also help figure out water usage and system performance over time. 

 
IX. CONCLUSION 

This paper shows the design and development of a Supervisory Control and Data Acquisition (SCADA) system that monitors water 
tank levels. It uses LabVIEW 2019 the NI myRIO-1900 and a Flask-based web server. The architecture links sensor interfacing, 
data acquisition, measurement processing, HTTP communication and browser visualization into a modular monitoring platform. 
The SCADA system aims to give water-level data and a flexible interface so that tank conditions can be watched over a local 
network. 
Early software tests show that water-level values made in LabVIEW can be sent to the Flask server and shown on the web 
dashboard. This proves that the communication and visualization design works at a level. Keeping data processing separate from the 
web display gives room for improvements. These could include logging data setting up high and low alarms watching several tanks 
and controlling pumps automatically. 
Overall this SCADA system gives a base for using embedded instruments and web tools to monitor water levels. Future work will 
aim to finish hardware integration run performance tests and add more monitoring and data-analysis features to the dashboard. This 
platform could be used for teaching demos and for growth, toward industrial water-management solutions. 
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