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Abstract
Pattern recognition is a prominent area of research in computer vision, where different methods have been
proposed in the last 50 years. This work presents the development of a Python API to identify the result of two
six-sided dice used in the game called “Craps” as a no-controlled environment to help visually impaired
people. The software is structured in four stages. The first one is capturing images through a device with a
digital camera connected to the web via IP address. The second stage corresponds to the captured image
processing; it is necessary to establish a standard image size and resize and equalize the digitized image.
The third stage seeks to segment the object of study by artificial vision techniques to identify the result of the
dice after being thrown. Finally, the fourth stage is to interpret the result and play it through a speaker. The
expected possible result is a system that integrates the four stages mentioned above through an intuitive and
accessible low-cost Python API, mainly aimed at visually impaired people. © 2022, Springer Nature
Switzerland AG.

Index Keywords
Computer software, Computer vision, High level languages, Machine learning, Vision; Artificial vision
technique, Controlled environment, Crap game, Digitized images, Images processing, Machine-learning, Non
controled environment, Python API, Standard images, Visually impaired people; Python

References
Boscarol, M.
El Espacio De Color L*a*b*—Imagen Digital, 

CIE: Colour measurement and management in multimedia systems and
equipment (1998). https://web.archive.org/web/20050105122556/.
http://www.colour. org/tc8-05/Docs/colorspace/61966-2-1.pdf. Accedido 11 June
2021

CIE: ISO/CIE 11664–4:2019 (2019–06). https://www.iso.org/standard/74166.
html. Accedido 11 June 2021

Cisneros Navarrete, S.K., Medina Encalada, L.P.: Reconocimiento automático
de cartas de barajas ubicadas sobre una mesa. Technical report, Universidad
Politécnica salesiana sede quito (2017).
http://dspace.ups.edu.ec/handle/123456789/14564. Accedido 11 June 2021



Danielsson, E.P.: Euclidean distance mapping. Comput. Graph. Image Process.
14(3), 227–248 (1980). https://doi.org/10.1016/0146-664X(80)90054-4.
Accedido 11 June 2021

EDMANS: Técnicas y algoritmos básicos de vision artificial.
https://publicaciones. unirioja.es/catalogo/online/VisionArtificial.pdf. Accedido 11
June 2021

Hernández Díaz, N., Suarez, O.J., Pardo Garcia, A.: A real-time pattern
recognition module via Matlab-Arduino interface, August 2020.
https://doi.org/10.18687/LACCEI2020.1.1.646. Accedido 16 Nov 2021

Huang, K.Y.: An auto-recognizing system for dice games using a modified
unsupervised grey clustering algorithm. Sensors 8(2), 1212–1221 (2008).
https://doi. org/10.3390/s8021212. Accedido 11 June 2021

Moore, H.
(2007) MATLAB Para Ingenieros 1St Edn, 
Pearson Prentice Hall

Ortega, H., Tufiño, R., Estévez, J.: Hacia la construcción de un dispositivo de
asistencia para personas no videntes en el juego de cuarenta. Enfoque UTE
8(4), 27–40 (2017). https://doi.org/10.29019/enfoqueute.v8n4.170. Accedido 11
June 2021

Rohlfing-Das, A.
Image Classification for Playing Cards, 

Roto, R.: Casino Craps: Simple Strategies for Playing Smart, Lowering Risk,
and Winning More. Skyhorse Publishing (2016).
https://books.google.com.co/books? id=X5sgDAAAQBAJ

Ruiz Fernández, L.Á.: Aplicación de filtros morfológicos en imágenes. Technical
report, Universitat Politècnica de València, June 2020. https://riunet.
upv.es/bitstream/handle/10251/145903/Ruiz%20-%20Aplicaci%C3%B3n%20de
%20filtros%20morfol%C3%B3gicos%20en%20im%C3%A1genes.pdf?
sequence=1. Accedido 11 June 2021

Simonyan, K., Zisserman, A.: Very deep convolutional networks for large-scale
image recognition. In: 3rd International Conference on Learning
Representations, ICLR 2015-Conference Track Proceedings. International
Conference on Learning Representations, ICLR, September 2015.
https://arxiv.org/abs/1409.1556. Accedido 11 June 2021

The MathWorks, I.: Learn About Convolutional Neural Networks-MATLAB &
Simulink-MathWorks Italia.
https://it.mathworks.com/help/deeplearning/ug/introduction-to-convolutional-
neural-networks.html. Accedido 11 June 2021



The MathWorks, I.: MathWorks Introducing Deep Learning with MATLAB (2021).
https://it.mathworks.com/campaigns/offers/deep-learning-with-matlab. html.
Accedido 11 June 2021

Thompson, C., Shure, L.
(2017) Image Processing Toolbox: For Use with MATLAB, 
user’s guide

Yuan, B.: Efficient hardware architecture of softmax layer in deep neural
network. In: International System on Chip Conference, pp. 323–326. IEEE
Computer Society, April 2017. https://doi.org/10.1109/SOCC.2016.7905501.
Accedido 11 June 2021

2-s2.0-85128483994
Document Type: Conference Paper
Publication Stage: Final
Source: Scopus

Copyright © 2023 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.


