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1. Background



 Table Recognition

 Table Structure Recognition

• Global-object-based methods 

• Local-object-based methods



 Previous Method——Global-object-based

Heuristic Rules

Row Detection

Column Detection

Problem of global-object-based methods：
• Lack of grid boundaries

• Cells spanning multiple rows/columns



 Previous Method——Local-object-based

Problem of local-object-based methods：
• Rules have limitations

• Empty cell ambiguity

Heuristic Rules

Text Detection

Convert to Graph

Predict Relations 

Between Nodes

Post-processing



2. Method



 Insight
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 Insight

Table 

Structure

Position of Aligned Cell

Image of Table

Detection AlgorithmLGPMA

Lacking of Annotations

No Visible Boundaries 

(a) (b)



 Workflow of LGPMA



 Aligned Bounding Box Detection

• Ground Truth of aligned bounding boxes for non-empty cell

Method to approximate real cell regions



 Local Pyramid Mask Alignment

(a)aligned cell box (blue) and text region box (red).

(b) pyramid mask labels in horizontal and vertical

 Global Pyramid Mask Alignment

• Binary mask of text region

• Pyramid mask in horizontal

• Pyramid mask in vertical

For pixel (h, w),  pyramid masks formed as

(0, 0)

(W, H)

(𝑥1, 𝑦1)

(𝑥2, 𝑦2)

• Binary mask of all aligned cells (including empty cell)

• Pyramid mask of all non-empty cells in horizontal

• Pyramid mask of all non-empty cells in vertical

PMTD：Pyramid Mask Text Detector, 2019



 Aligned Bounding Box Refine

• Re-scoring strategy to compromise local and global pyramid mask

Final pyramid mask of (x, y) can be re-scored as: (𝑥1, 𝑦1)

(𝑥2, 𝑦2)
(𝑥′1, 𝑦′1)

(𝑥′2, 𝑦′2)

(𝑥1, 𝑦1)

(𝑥2, 𝑦2)

Global pyramid masks

Original bounding box of cell and mask of text

Local pyramid masks

• Final horizontal and vertical pyramid mask can fit two planes respectively.

The four planes' intersection lines with the zero plane are the refined boundaries



 Table Structure Recovery Pipeline

Refined according to LPMA and GPMA results



3. Experiment



 Implement Details:

• Backbone: ResNet-50 + FPN 

• 4 x feature map

• Pre-trained model of ImageNet

• Anchor ratios: 1/20, 1/10, 1/5, 1/2, 1, 2

• Pytorch, 8 32GB-Tesla-V100 GPUs

• Data augmentations: mutli-scale training

• Single scale testing



 Visualization Results:



 Visualization Results:



 Performance Evaluation:

Table 1: Results on ICDAR 2013, SciTSR, SciTSR-COMP datasets

Table 2: Results on PubTabNet



 Ablation Summary:

Table 3: Ablation experiments on modules effect the aligned bounding box detection



Contact Email:        
qiaoliang6@hikvision.com
lizaisheng@hikvision.com

More works from Davar-Lab:

https://davar-lab.github.io/



Thank you


