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Problem Statement

The goal of the project is to 
design an algorithm that 
detects the expiration date 
from images of cardboard 
boxes containing food and 
beverage items. 
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Dataset
2 – ProdInfo

0 – BarCode

1 – DateInfo

Bounding Box Coordinates in (x,y,w,h) format:
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Labeling Strategies
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Not line-separated Line-separated
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YOLO models for object detection
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• YOLO (You Only Look Once) : State-of-the-art object detection and 
image segmentation model built on a deep learning framework.

• Model variants tested : YOLOv8n, YOLOv8s, YOLOv8m, and YOLOv11m.

• Key trade-off : Model size vs. accuracy performance.

• Training approaches: From scratch vs. transfer learning methods.

• Dataset: 2500 images with 70% train / 20% validation / 10% test.
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Input: Image Backbone

• Convolutional neural network.
• Extracts features from input image.

YOLO Architecture
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Neck Head

• Merges feature maps to gather 
information at different scales.

• Uses a C2f module.

YOLO Architecture

Output

• Bounding boxes for 
detected objects.

• Class for each object 
detected.

• Objectness loss.
• Classification loss.
• Distributed focal loss.

• Makes predictions for bounding 
boxes.

• Classifies bounding boxes.
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YOLOv11m Metrics
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t

• Loss Minimization

• 100 Epochs

• Total Loss = λ₁ × Box 
Loss + λ₂ × Class Loss 
+ λ₃ × DFL Loss

• Where λᵢ is a loss 
weight to balance the 
components
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YOLOv11m Metrics
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• Metric Maximization

• mAP : mean Average 
Precision
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Confusion Matrices for YOLOv8m and YOLOv11m

YOLO v11m (transfer)YOLOv8m (transfer)

0 0.99 0.01 0.07

1 0.97 0.01 0.15

2 0.02 0.95 0.78

BG 0.01 0.01 0.03

0 1 2 BG
True

Pr
ed

ic
te

d

0 1.00 0.01 0.15

1 0.97 0.01 0.18

2 0.01 0.94 0.67

BG 0.02 0.04

0 1 2 BG
True

Legend
0 BarCode

1 DateInfo

2 ProdInfo

BG Back-
ground
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Text Extraction
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Crop ROI from detections before 

reading text from the image.
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Optical Character Recognition
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Image

Intro Stage 2: OCRStage 1: YOLO DemoStage 3: Regex Results Future Work

Detect TextLabel Text

• PPOCR Label
• StyleText

• DB
• EAST
• SAST

• Cropped ROI 
from YOLO
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Reproduced from: https://2021.desosa.nl/projects/paddleocr/posts/paddleocr-e2/
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OutputRecognize 
Text

Classify 
Direction

• Rosetta
• StarNet
• CRNN
• RARE
• SRN

• Identify text 
orientation

• Detected texts
• Confidence 

scores

['2023.', '2/KF', '07494']

{
"rec_texts":
['2023.', '2/KF', '07494'],
"rec_score": 
[0.91, 0.98. 0.88]
}



EasyOCR vs. PaddleOCR
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Raw Preprocessed
Input Image

EasyOCR )1/) . ::2:: 7- . 年 (. 2025年04月 64398

PaddleOCR 2025年04月 +5-2405 D048091B 2025年04月 +5-2405 D048091B

Ground Truth : 2025年04月 +S-2405 D048091B

・Our first pipeline using EasyOCR plateaued at around 70% accuracy.

・OCR Engine Switching: EasyOCR → PaddleOCR.
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* ○ is a placeholder for space, comma, midpoint(·), period(.) , slash(/), and hyphen (-).
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• 2-4 digits (year)
• 年 or 4
• 1-2 digits (month)
• 月
• (Optional) 1-2 digits 

(day)

• 5-8 digits

Dates with Separators

• 2-4 digits (year)
• Separator*
• 1-2 digits (month)
• (Optional) 

Separator*
• (Optional)              

1-2 digits (day)

Chinese Dates Dates without Separators

2024○8○1 2025年04月 21122

Post-processing: regex patterns
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* ○ is a placeholder for space, comma, midpoint(·), period(.) , slash(/), and hyphen (-).
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Dates with Separators Chinese Dates Dates without Separators

2024○8○1 2025年04月 21122

2024-08-01 2025-04-30 2021-01-22
2021-12-02

Post-processing: regex patterns
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Input Image
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BarCode
DateInfo
ProdInfo
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YOLO Detections
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Cropped Detections
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"AF/2022.07.22/28291"

"2021.10.26"

Extracted Texts from OCR
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"AF/2022.07.22/28291"

"2021.10.26"

Regex Pattern Matching
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2022-07-22

2021-10-26

Date Parsing

Intro Stage 2: OCRStage 1: YOLO DemoStage 3: Regex Results Future Work



25/28

2022-07-22

Final Output
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Pipeline 
Version OCR Engine Year-Month-Day 

Accuracy [%]
Year-Month 

Accuracy [%]

First EasyOCR 70.8 76.2

Latest PaddleOCR 96.7 98.1

Accuracies calculated from a test set of 1000 images.
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Overall Performance
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Future Works
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・Extraction of other kinds of information: ITF-14 Barcode.

・Resource Optimization: CPU or lower tier GPUs than A100.

・Processing speed: Improving real-time processing speed.

・Improving the robustness of the regex operation.

・Robustness to various image conditions: YOLO retraining with 
expanded data diversity.
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