
• Bochkovskiy, A., Wang, C.-Y., & Liao, H.-Y. (2020). YOLOv4: 

Optimal Speed and Accuracy of Object Detection. 

https://arxiv.org/pdf/2004.10934.pdf

• Gastelum, Z. N., Shead, T., & Higgins, M. (2020, June 1). Synthetic 

Training Images for Real-World Object Detection. Www.osti.gov. 

https://www.osti.gov/servlets/purl/1807426

• Nabati, M., Navidan, H., Shahbazian, R., Ghorashi, S. A., & 

Windridge, D. (2020). Using Synthetic Data to Enhance the 

Accuracy of Fingerprint- Based Localization: A Deep Learning 

Approach. IEEE Sensors Letters, 4(4), 1–4. 

https://doi.org/10.1109/lsens.2020.2971555

• Sieczka, R., & Pańczyk, M. (2020, November 3). Blender as a tool for 

generating synthetic data (Lublin University of Technology) Journal 

Computer Science Institute. 

https://pdfs.semanticscholar.org/b64b/7a5fd27fa29dcf4c1c9b375715

651eb26336.pdf

• Wood, E., Baltrušaitis, T., Hewitt, C., Dziadzio, S., Johnson, M., 

Estellers, V., Cashman, T. J., & Shotton, J. (2021). Fake It Till You 

Make It: Face analysis in the wild using synthetic data alone. 

https://arxiv.org/abs/2109.15102

• Wong, K. (2021). ScaledYOLOv4. Retrieved from: 

https://github.com/WongKinYiu/ScaledYOLOv4

• John Sutor, for being of great help with understanding 
Convolutional Neural Networks, and figuring how to properly use 
Blender with Python

• RoboFlow, for the multiple tutorials on how to compile datasets, 
and providing the Google Collab for the provisional YOLO testing.

• Machine Learning is an AI form that allows a system learn from data

instead of learning from explicit programming.

• Object detection models are computer vision tasks where objects in an

image are localized and classified.

• In recent years the YOLO (You Only Look Once) object detection model

has proven to have superiority in terms of efficiency over its predecessors

and other state of the art models, according to Bochokvskiy and Wang

(2020).

• To train a ML model, big data sets are needed (tens of thousands of

images)

• Synthetic data augmentation is being used to increase the size of datasets

• Zoe Gastelum and Timothy Shean (2020), managed to conclude in their 

training study with synthetic images that despite obtaining better results with 

real images, the implementation of synthetic data is effective.

• Microsoft research Fake it till you make it (2021) used only cutting- edge 

VFX photorealistic datasets and showed that  the effectiveness is 

comparable with real datasets with the benefit of consuming less resources.

• According to Sieczka and Pariczyk (2020), the Blender graphic tool is 

useful for the generation of synthetic data since it allows to generate realistic 

3D models and take images from different angles and different 

backgrounds with noise, giving variety to the dataset.

• The project intends to create a fish identifier using only synthetic data just 

as efficient, if not more, than using real data.

Set Up:

• Colossus: Intel I7-9800x processor, GeForce RTX 2080 GPU, 125.5 GB 

Memory, 5.5 TB HDD, Linux OS

Software:

• Scaled YOLO v4 (Most efficient version): Object detection model

• Blender: Graphic design software with access to python commands that 

generates 3D rendered images

Data:

• Blender generated synthetic dataset

• 3D graphic models of fish
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This project is still ongoing, and throughout its development, different 

limitations have emerged. Colossus is a computer where other research 

projects are being carried out. These projects require the installation of 

libraries, drivers, frameworks, among others. Anaconda3 is used to create 

virtual spaces or environments the installations can be made without being 

at risk of having compatibility issues and putting the base (root) at risk. For 

our project, it is necessary to install drivers to run YOLO;  such as Cuda

or CuDNN; that provide greater access to the GPU. In the meanwhile, a 

Google Collab (Notebook) assembled by RoboFlow with a version of 

YOLO is used. Tests have been carried out with testing datasets and fish 

datasets found in the RoboFlow database. 

Testing dataset:

Fish dataset:

The training with the testing dataset showed a top of Mean Precision 

Average of 0.9, while the fish dataset barely reached 0.3. 

The following steps in the project are the correct installation of YOLO to 

take advantage of the power of the Colossus GPU; implementing the 

Blender script for the synthetic dataset generation; and finally, training 

YOLO.
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