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Problem
Statement

Detect tables in document
images with high accuracy
Single trained model for wide
variety of documents

Uniform benchmarking across
various publically available
datasets




No. 1 2! T¥ 3 1 4 1 5 1 6 Av. Raw o Raw Av. Cor. o Cor.
Veh. Matches Matches Matches Matches

1000 | 10 111.4 8.5
2000 | 10 411.8
1000 100
1000 | 200 5 5
1000 | 500 596.6

1000 0 10 21.9
1000 | 500 10 73.8
1000 100 100
a e n es 1000 500 250
1000 [ O 500
1000 0 0 100
1000 100 100 100
500 100 100 100
1000 500 250 100
500 10 10 10 10

1000 | 10 10 10 10
500 50 50 50 50
500 100 100 100 100

High degree of intra-class variability due
to different layouts of the table and 1000 [100 100 100 100

inconsistent use Of ruling IineS. HTTP Server Software RedHat Linux 7.1; Apache 1.3.14
SUN Ultra-10:

440MHz
UltraSPARC-
Ili processor

jackanapes

wzro-.g

with 2-MB
external cache,

DRAM with
speed of 50ns

HTTP Client Hardware jacobi

<“=mo3goZ

wZ R

SUN Ultra-2 with
jabberwock 300MHz CPU and
128MB memory

Sun OS Release 5.8, CDEI 4,

HTTP Client Software X11 Version 6.4.1




Challenges

High degree of intra-class variability
due to different layouts of the table
and inconsistent use of ruling lines.

Close resemblance of graphs,
flowcharts, figures having large
number of horizontal and vertical lines
to table creates inter-class similarity.
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Challenges

High degree of intra-class variability due to
different layouts of the table and
inconsistent use of ruling lines.

Close resemblance of graphs, flowcharts,
figures having large number of horizontal
and vertical lines to table created
inter-class similarity.

Different researchers have used different
methods for benchmarking.

Noisy detections at higher loU thresholds



Our Approach: CDeC-Net



CDeC-Net Architecture

| 1

RPN Network

Feautre Map

Assistant
Backbone Backbone

B: Bounding Box

C: Classification

Dual Backbone ResNeXt-101with S: Segmentation
Deformable Convolution



Composite Backbone




Deformable Convolution

conv

offset field

/ Deformable Convolution Grid

Conventional Convolution Grid

Input Feature Map

offsets

Output Feature Map



Cascade Network




CDeC-Net Architecture

| 1

RPN Network

Feautre Map

Assistant
Backbone Backbone

B: Bounding Box

C: Classification

Dual Backbone ResNeXt-101with S: Segmentation
Deformable Convolution



Quantitative Results



Dataset Method Precision Recall F1 mAP

DeCNT 0.996 0.996 0.996 -
ICDAR-2013

CDeC-Net 1.000 1.000 1.000 1.000

Yolov3 0.968 0.975 0.971 -
ICADR-2017

CDeC-Net 0.924 0.970 0.947 0.912

TableRadar 0.940 0.950 0.945 -
ICADR -2019

CDeC-Net 0.934 0.953 0.944 0.922

GOD 0.910 0.946 0.928 -
UNLV

CDeC-Net 0.925 0.952 0.938 | 0.912

DeCNT 0.946 0.84% 0.895 -
Marmot

CDeC-Net 0.930 0.975 0.952 0.911

Li et al. 0.975 0.987 0.981 -
TableBank

CDeC-Net 0.979 0.995 0.987 | 0.976

M-RCNN - - - 0.960
PubLayNet

CDeC-Net 0.970 0.988 0.978 0.967

Quantitative Results: CDeC-Net Model



Dataset Method Precision Recall F1 mAP

DeCNT 0.996 0.996 0.996 -
ICDAR-2013

CDeC-Netz  0.942 0.993 0.968 0.942

Yolov3 0.968 0.975 0.971 -
ICADR-2017

CDeC-Net= 0.899 0.969 0.934 0.880

TableRadar 0.940 0.950 0.945 -
ICADR -2019

CDeC-Net= 0.930 0.971 0.950 0.913

GOD 0.910 0.946 0.928 -
UNLV

CDeC-Netz 0915 0.970 0.943 | 0.912

DeCNT 0.946 0.849 0.895 -
Marmot

CDeC-Netz 0.779 0.943 0.861 0.756

Li et al. 0.975 0.987 0.981 -
TableBank

CDeC-Net¥ 0.970 0.990 0.980 0.965

M-RCNN - - - 0.960
PubLayNet

CDeC-Net= 0.975 0.993 0.984 0.978

Quantitative Results: Single CDeC-Net Model



Qualitative Results
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Qualitative Results: CDeC-Net accurately detects tables
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Qualitative Results: CDeC-Net fails to detects tables
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Qualitative Results: Primary CDeC-Net fails whereas Single CDeC-Net* detects table accurately.
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Qualitative Results: Single CDeC-Net* fails whereas primary CDeC-Net detects table accurately




Effect of IOU

loU Performance on Various Benchmark Datasets
Threshold| ICDAR-2013 ICDAR-2019 UNLV

Rt B FIT ['RT Bt FIT°| Rt P BT
0.5 1.000 1.000 1.0000.946 0.987 0.966|0.770 0.960 0.865
0.6 1.000 1.000 1.0000.939 0.980 0.959|0.758 0.944 0.851
0.7 0.987 0.987 0.987(0.936 0.977 0.956|0.734 0.915 0.825
0.8 0.942 0.942 0.942(0.930 0.971 0.950]|0.663 0.826 (.744
0.9 0.660 0.660 0.660[0.895 0.934 0.915|0.496 0.618 0.557

0.98 -

0.96 -

0.94 -

0.92 1

0.90

0.88 1

0.86

— (CDecNet-ICDAR19
—— MaskRCNN-ICDAR19

050 055 0.60 0.65

0.70

0.75

0.80

0.85

0.90




Conclusion and Future Work

CDeC-Net achieves state-of-the-art results for table detection.

The architecture can be extended to other page objects such as Figures, Title,
Logos, Mathematical Expressions etc.

CDeC-Net can be extended to tackle more challenging problem of Table
Structure Recognition



Questions?



Thank You



