KIPS Trans. Softw. and Data Eng. YOLO, EAST: 4ld% ZES 0|88 2AE /X 4= Hs Hlu

Vol.11, No.3 pp.115~124
ISSN: 2287-5905 (Print), ISSN: 2734-0503 (Online)

YOLO, EAST: Comparison of Scene Text Detection Performance,
Using a Neural Network Model

Park Chan Yong" - Lim Young Min™" - Jeong Seung Dae™™" - Cho Young Heuk'" -
Lee Byeong Chul™ - Lee Gyu Hyun™" - Kim Jin Wook'"*

ABSTRACT

In this paper, YOLO and EAST models are tested to analyze their performance in text area detecting for real-world and normal text
images. The earl ier YOLO models which include YOLOv3 have been known to underperform in detecting text areas for given images,
but the recently released YOLOv4 and YOLOv5 achieved promising performances to detect text area included in various images.
Experimental results show that both of YOLO v4 and v5 models are expected to be widely used for text detection in the filed of scene

text recognition in the future.
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Table 1. Pretrained Checkpoints of YOLOv5 Models [18]

Model YOLOv5s | YOLOv5Sm | YOLOvS] | YOLOv5x
size (pixels) 640 640 640 640
mAP"™ 0.5:0.95| 367 44.5 48.2 50.4
mAP*" 0.5:0.95 36.7 44.5 48.2 50.4
mAP" 0.5 55.4 63.1 66.9 68.8

Speed v100ms) 2.0ms 2.7ms 3.8ms 6.1ms

params (M) 7.3M 21.4M 47.0M 87.7M

FLOPS 640(B) 17.0 51.3 115.4 218.8
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Fig. 7. Comparison of YOLOV5 and Other Object Detectors [18]
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Table 2. Evaluation Criteria Description
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Terms Deifinitions

® True Positives [TP]
- Text area correctly identified as text area

® True Negatives [TN]
- Non text area correctly identified as non text area

® False Positives [FP]
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Table 3. EAST's Performance by Number of Training

Epoch Precision Recall Fl-score
1 0.3608 0.5065 0.38
2 0.6643 0.9274 0.7741
3 0.9976 0.9991 0.9984
4 0.99 1 0.99
5 0.9994 1 1

Table 4. YOLOv4's Performance by Number of Training

Epoch Precision Recall Fl-score
1 0.83 0.99 0.90
2 0.87 1 0.93
3 1 1 1
4 0.99 1 0.99
5 0.99 1 1

Table 5. YOLOvbx's Performance by Number of Training

Epoch Precision Recall Fl-score
1 0.8511 0.9996 0.9193
2 0.892 0.9997 0.9997
3 0.931 0.9997 0.9997
4 0.9525 0.9998 0.9998
5 0.986 1 0.9929

Table 6. English Text Detection Ratio After Training Eng. + Kor.

- Non text area incorrectly identified as text area Model Precision Recall Fl-score
o False Negatives [FN] EAST . 1 0.9978 0.9989
- Text area incorrectly identified as non text area YOLOv4 Tiny 0.60 0.80 0.68
YOLOv5s 0.992 1 0.9978
Criteria Definitions YOLOv4 0.99 1 1
YOLOv5x 0.916 1 0.9561

® Precision
- true positives per predicted positive
- Precision = TP / (TP+ FP)

® Recall
- true positives per real positive
- Recall = TP / (TP + EN)

® F1 Score
- The harmonic mean of the precision and the recall
- F1 Score = TP / (TP + O0.5(FP +FN))

Table 7. Korean Text Detection Ratio After Training Eng. + Kor.

Model Precision Recall F1-score
FAST 0.9994 1 0.9997
YOLOv4 Tiny 0.61 0.80 0.69
YOLOv5s 0.997 1 0.9984
YOLOv4 1 1 1
YOLOv5x 0.986 1 0.9929




Table 8. Ratio of Scene Text Detection After Training Eng. + Kor.

Model Precision Recall Fl-score
EAST 0.42 0.35 0.38
YOLOv4 Tiny 0.61 0.36 0.46
YOLOv5s 0.613 0.686 0.620
YOLOv4 0.64 0.68 0.66
YOLOv5x 0.613 0.588 0.6002

Table 9. Ratio of Scene Text Detection with Refined Data

Model Precision Recall Fl-score
EAST 0.60 0.53 0.57
YOLOv4 Tiny 0.65 0.40 0.49
YOLOv5s 0.763 0.836 0.782
YOLOv4 0.80 0.84 0.82
YOLOv5x 0.763 0.734 0.770
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(c) Text Detection Results of YOLOvV5

Fig. 12. Results of Text Detection in Documents
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Fig. 13. Results of Scene Text Detection
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Fig. 15. Example of Inaccurate Data Labelling
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