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Barcode Decode & Its Problems

◼ Target ? (Focus on 1D barcode)

❑ Decode cropped barcode images

◼ Traditional laser-beam approaches

◼ Conventional camera-based methods
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Traditional laser-beam 

approaches

▪ Overheating

▪ Consume more energy

▪ Very short range
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Source: https://encyclopedia2.thefreedictionary.com/barcode+scanner
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Conventional camera-

based methods

Apply various static filter functions to turn image to good bitmap image 

→ sensitive to cripple barcode (dark, occlusion, wrinkle, non-flat plane,
over light, blurry and …). 

→ Why not try CNN? Actually there’re work did it but with some limitations 

lead to low performance!
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Background Information

◼ Each barcode family has own composition and decoding 

rule.

◼ But most of them has checksum to self-validate
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(digit1*1 +digit2*3 + digit3*1 + digit4*3 + digit5*1 + 

digit6*3 + digit7*1 +digit8*3 + digit9*1 + digit10*3 + 

digit11*1 + digit12*3 + digit13*1) % 10 = 0

(7*1 + 5*3 + 0*1 + 1*3 + 0*1 + 3*3 + 1*1 + 3*3 + 1*1

+ 1*3 + 3*1 + 0*3 + 9*1) % 10 = 0
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Proposed Method – Overview
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Based method proposed by Fred et al[1] inspired by Goodfellowet al [2]
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Inspiration

“The predicted value with the

highest probability is not 

always the correct value”
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Smart Inference (Algo 1)

1/ Calculate the differences (gap) 

between the 2 highest probabilities 
of each digit.

2/ Sort ascending the gaps, choose 
MaxIter smallest gaps.
(bigger gap ~ more confidence of the model 
on the outcome of highest probability 

outcome, less confidence of its for outcome 

of the 2nd highest, 
smaller gap ~ higher chance the outcome 

with 2nd highest probability is actually the 
correct of the digit at a position)

3/ Create all combinations from 

those gaps, sort the list of all 
combinations in the descending

order of sum of probabilities.

4/ Test one by one and stop at the 

checksum equation-satisfied
combination, this is the predicted 

sequence; if no combination satisfy, 
return no barcode!
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Smart Inference 

+ test-time augmentation

(Algo 2) 

Idea?

➢ Human also turn their heads a 
bit to recognize things 

sometimes

Why [0°, 90°, 180°, 270°] ?

➢ Simple, less calculation, 

➢ No losing more information

Why stop at first satisfied 

sequence?

➢ Fast

➢ Empirical experiments show 

it’s also effective
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Smart Inference 

+ test-time augmentation

+ voting (Algo 3) 

Idea?

➢ Pick the sequence which is 
more consistently predicted by 

variant inputs
(No matter which rotation applied, 

barcode must be the same!)
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Experiments

- Dataset (Real captured)

Real dataset with variety of hard conditions:

▪ 2500 barcode images

▪ 2000 validation

▪ 500 for train → augmented to 20,000 samples

Comprised of:

▪ 1055 from MuensterDB [3]

▪ 408 Zamberletti et al [4]

▪ 1037 our collection

▪ From 5 supermarket (3 countries)

▪ Various type: food, books, kitchenware, clothes, 

stationary.

▪ Various material: metal cans, wine bottles, food plastic 

bags, cardboard box.

▪ Various light: florescent, incandescent bulb, morning 

and afternoon.

▪ Auto-focus off, hand shaking, long distance, obscured 

by fingers, wrinkled, distort.

▪ We double checked, draw box, labelled.
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Experiments

- Dataset (Synthesized)

Synthetics set:

▪ 250,000 samples for various 
conditions

Total: 270,000 for training.
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Experimental setups

◼ Input size: 285x285, batch size: 32

◼ The training processes were made using NVIDIA Titan RTX 

with 24 GB VRAM.

◼ Evaluation experiments were conducted on desktop using Intel 

Core i9 9900KF processor, 32GB RAM

◼ Low-computational experiments were run 

on a NVIDIA Jetson Nano board with CUDA-enabled using 

NVIDIA TensorRT models (converted from PyTorch).
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Experimental results

12/6/2020 ICPR 2020 Milan 15



Notes

◼ Real-collected dataset cause too big loss for training from scratch 

→ using transfer learning after the model converged a bit on 

synthesized data.

12/6/2020 ICPR 2020 Milan 16



Conclusion & Limitation

◼ Contribution

❑ Smart Inference in prediction phase really boosted the accuracy of the 

multi-digit CNN models.

❑ Open EAN13-decoding dataset of 2500 real-collected cropped images 

under various wild practical conditions.

❑ Minimized the model to work well on a small board (Jetson Nano) to 

demonstrate its applicability in practical use using Knowledge Distillation.

◼ Limitation

❑ Still need the component to localize barcode regions

❑ Only work with fixed maximum length barcode families

→ Too long Code39 type can’t be used.
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Thank for listening

And stay safe
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