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UniQode®

• Registered Product built in partnership with the Portuguese Mint

• 4 ISR projects since 2017

• 3 patents

• 6 publications
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UniQode®

UniQode® combines three technologies:

HOLOGRAPHIC 
(OVD)

encodes a unique and 
irreproducible 

message

PRINTED -
GRAPHIC CODE
encodes a message

GLITTER INKS
encodes a unique and 

irreproducible 
message
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UniQode®

Glitter particles

Graphic Code

Hologram
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UniQode®



Research Challenges

1. Universal Code Rectification

2. Superresolution
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Universal Code Rectification
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Problem Statement
• Graphics codes have specific patterns to guide the reconstruction

• Algorithms developed for each application
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Objectives
• Decode a graphic code with minimal information of finder patterns

• Detect and correct multiple classes of codes with a single algorithm
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Proposal
• Graphic codes possess a regular structure with square cells

§ Use that structure to correct orientation and scale
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Orientation Correction
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Orientation Correction
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Image taken from: Y. Xiao and Z. Ming, “1D Barcode Detection via Integrated Deep-Learning and Geometric Approach,” Applied Sciences, vol. 9, no. 16, p. 3268, Aug. 2019, 
doi: 10.3390/app9163268.



Orientation Correction
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Image taken from: D. K. Hansen, K. Nasrollahi, C. B. Rasmusen and T. B. Moeslund, “Real-Time Barcode Detection and Classification using Deep Learning,” in Proceedings of the International Joint 
Conference on Computational Intelligence, Madeira, Portugal, 2017, pp. 321-327.



Orientation Correction - UniQode®
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Horizontal (or vertical)
lines



Perspective Correction
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Perspective Correction
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Image taken from: K. Chaudhury, S. DiVerdi and S. Ioffe, “Auto-rectification of user photos,” in IEEE International Conference on Image Processing (ICIP), Paris, France, 2014, pp. 3479-3483,
doi: 10.1109/ICIP.2014.7025706.



Perspective Correction
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Image taken from: X. Li, B. Zhang, P. V. Sander and J. Liao, "Blind Geometric Distortion Correction on Images Through Deep Learning," in IEEE/CVF Conference on Computer Vision and Pattern 
Recognition (CVPR), California, USA, 2019, pp. 4850-4859, doi: 10.1109/CVPR.2019.00499.



Perspective Correction
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Image taken from: N. P. Del Gallego, J. Ilao, and M. Cordel, “Blind First-Order Perspective Distortion Correction Using Parallel Convolutional Neural Networks,” Sensors, vol. 20, no. 17, 2020, 
doi: 10.3390/s20174898



Perspective Correction - UniQode®
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Paralell lines Square cells
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Perspective Correction - UniQode®
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Superresolution
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SIREN: Sinusoidal Representation Networks 
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V. Sitzmann, J. Martel, A. Bergman, D. Lindell, G. Wetzstein, "Implicit Neural Representations with Periodic Activation Functions". In: Conference on Neural Information Processing Systems 
(NeurIPS), Vancouver, Canada, 2020, pp. 7462-7473, https://proceedings.neurips.cc/paper/2020/file/53c04118df112c13a8c34b38343b9c10-Paper.pdf

https://proceedings.neurips.cc/paper/2020/file/53c04118df112c13a8c34b38343b9c10-Paper.pdf
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V. Sitzmann, J. Martel, A. Bergman, D. Lindell, G. Wetzstein, "Implicit Neural Representations with Periodic Activation Functions". In: Conference on Neural Information Processing Systems 
(NeurIPS), Vancouver, Canada, 2020, pp. 7462-7473, https://proceedings.neurips.cc/paper/2020/file/53c04118df112c13a8c34b38343b9c10-Paper.pdf
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Known Limitations

• Each network encodes a single signal (wave, image, 3D mesh,...)

• We may use meta-learning, or some latent representation to learn a

family of signals



1st Open day & Workshop @ISR-UC

Coimbra, 14 July 2022 ISR-UC

Known Limitations

• Each network encodes a single signal (wave, image, 3D mesh,...)

• We may use meta-learning, or some latent representation to learn a

family of signals



1st Open day & Workshop @ISR-UC

Coimbra, 14 July 2022 ISR-UC

SwinIR: Image Restoration Using Swin Transformer

Image taken from: J. Liang, J. Cao, G. Sun, K. Zhang, L. Van Gool and R. Timofte, "SwinIR: Image Restoration Using Swin Transformer," IEEE/CVF International Conference on Computer Vision 
Workshops (ICCVW), 2021, pp. 1833-1844, doi: 10.1109/ICCVW54120.2021.00210

https://doi.org/10.1109/ICCVW54120.2021.00210
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Image taken from: J. Liang, J. Cao, G. Sun, K. Zhang, L. Van Gool and R. Timofte, "SwinIR: Image Restoration Using Swin Transformer," IEEE/CVF International Conference on Computer Vision 
Workshops (ICCVW), 2021, pp. 1833-1844, doi: 10.1109/ICCVW54120.2021.00210

https://doi.org/10.1109/ICCVW54120.2021.00210
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261x263 522x526 1044x1052

PS: Using pretrained models without fine-tuning on UniQode® images
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• Inference time: ~0.80 s

• PSNR: ~19.70 dB

• SSIM: ~0.85

SwinIR – x2 Superresolution Results
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Questions?


