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Hey everyone! I'm Maria, a Ph.D. Candidate at the National University of Colombia, currently diving into 
the exciting world of Computer Vision during my Research Intern Fellowship at Université de Sherbrooke 
(Canada). Today, I want to share my internship project, where we explored the fascinating realm of 
applying Computer Vision techniques to CrowdWater data, using Artificial Intelligence (AI). 
The CrowdWater data used in this project were only the pictures with virtual staff gauges of different 
colors (e.g., red, yellow, and green) available in the CrowdWater database. A total of 2035 pictures of 
different spots were explored for this project.  
 
Connecting Pixels to the Real World 
 
Citizen Scientists worldwide snap pictures when setting up virtual staff gauges at various locations (see 

Figure 1) to observe water level changes over time. My goal was to use computer vision techniques to 
decipher the relationship between the pixels in these images and real-world measurements (like 
millimeters or inches) of the virtual staff gauge and other objects in the pictures. Trust me, applying 
computer vision to hydrological science is no small feat! 

 

 
 
 
 

Figure 1. Crowdwater pictures of different spots setting virtual staff gauges by citizen scientists. Source: 
Crowdwater, 2023. 

 
Demystifying Computer Vision 
 
Computer vision is like a superhero for analyzing and understanding visual data. In this project, we had a 
treasure trove of pictures featuring various objects alongside virtual staff gauges. Cars, statues, people, 

animals – you name it! (see Figure 2). For this mission, I employed a deep-learning model called YoloV8 
(You Only Look Once) for object detection. 
 



 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 2. Various objects in the Crowdwater pictures. Source: Crowdwater, 2023. 

 
YoloV8 is a convolutional neural network-based deep learning model for object detection and image 
classification applications (see Figure 3). It is the most recent version of the well-known real-time picture 
segmentation and object detection model. You can find more information about this model on this 
website: https://docs.ultralytics.com/es. 
 

 
Figure 3. YoloV8 different tasks applied to images and videos. Source: Ultralytics, 2023. 

https://docs.ultralytics.com/es


 

 

The Internship Journey 
 
Our goals were ambitious: 
1. Image Classification and Object Detection: Using Computer Vision to categorize and detect objects in 
the CrowdWater data. 
2. Height Analysis: Estimating the height of each step of the virtual staff gauge and relating it to real-world 
object heights. 
 
The Methodology Snapshot: 
 

1. Data acquisition from the CrowdWater website. 
2. Select the pictures that contain virtual staff gauges. 
3. Data processing, including data annotation using CVAT.ai. Data annotation is the process of 

labeling datasets of pictures to a specific element (e.g., green virtual staff gauge) to train artificial 
intelligence to make future decisions (classification and prediction).   

4. Perform a slip test of the pictures for training, validation, and prediction. 
5. Model training with selected images. 
6. Model validation in different scenarios. 
7. Analyze and select the best-performing scenario. 
8. Perform the object predictions using YoloV8. 
9. Determine and relate the height of the virtual staff gauge and an object (in pixels). 
10. 10. Estimate the real height of the virtual staff gauge based on real-value measurements of the 

object found in the picture (relative values). 
11. Compare the estimated heights with other AI tools. 

 
 
The results of the methodology used are presented in Figure 4 and Figure 5. In the images, we can see 
that YoloV8 classified and detected each virtual staff gauge with a high probability of detection (93-96%).   
 

Figure 4. Prediction results using the YoloV8 model with the CrowdWater pictures. 

 



 

 

 
 

Figure 5. Prediction results using the YoloV8 model our custom datasets and the COCO dataset. 

A Glimpse into My PhD Work 
 
For my PhD, I'm working on incorporating citizen participation into early warning systems for flash floods 
in mountain rivers in Colombia. The CrowdWater app, which collects data through citizen science, could 
be a game-changer, especially in areas where traditional gauges are absent. Combining participatory 
monitoring and technical tools could revolutionize flood early warning systems for vulnerable 
communities in developing countries. Our workshops with vulnerable communities have helped us to 
understand the importance of giving tools to them to understand the dynamics of the streams in their 
territory (see Figure 6).  
 

 

 
 
 

 

 

 

 

 

  
Figure 6. Community workshop with the vulnerable community in the Manizales stream basin. 



 

 

 
Conclusions and Future Steps: 
 
There are several other steps that we foresee for this project, the most relevant are: 

 
• Computer vision techniques are applicable and offer an approximation to measure the height of 

each step of the virtual staff gauge for specific locations in the CrowdWater database, especially 
when an object is nearby. 

• Leverage CrowdWater users' motivation to include real-world objects for precise measurements. 

• Consider estimating horizontal and vertical distances to reduce perspective distortion. 

• Explore additional Computer Vision techniques like camera calibration and geometric 
transformations. 

 
If you have questions, ideas, or experiences related to my research, drop me a line at mjhenaos@unal.edu 
or reach out to my supervisor at UdeS, Marie-Amelie.Boucher@usherbrooke.ca. We'd love to connect 
with you and dive deeper into this. 

 
Sources: 
 
Crowdwater website. https://crowdwater.ch/en/manual-data-download/ (Last access: 20/10/2023) 

Ultralytics website. https://docs.ultralytics.com/es (Last access: 21/02/2024) 
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