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A Study on Kernel Size Variations in 1D Convolutional
Layer for Single-Frame supervised Temporal Action

Localization
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Abstract

In this paper, we propose variations in the kernel size of 1D convolutional layers for single-frame supervised
temporal action localization. Building upon the existing method, which utilizes two 1D convolutional layers with
kernel sizes of 3 and 1, we introduce an approach that adjusts the kernel sizes of each 1D convolutional layer. To
validate the efficiency of our proposed approach, we conducted comparative experiments using the THUMOS 14
dataset. Additionally, we use overall video classification accuracy, mAP (mean Average Precision), and Average
mAP as performance metrics for evaluation. According to the experimental results, our proposed approach
demonstrates higher accuracy in terms of mAP and Average mAP compared to the existing method. The method
with variations in kernel size of 7 and 1 further demonstrates an 8.0% improvement in overall video classification

accuracy.
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Fig. 1. (@) The structure of the existing method,
(b) The structure of the proposed method.
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Table 1. Comparison of accuracy results.

B 1. F8: ZiHw
Method Kernel Sizes (m - n) Accuracy (%)
existing method [1] 3-1 74.5
1-1 69.5
1-3 73.3
1-5 75.9
1-7 77.1
3-3 75.6
3-5 76.6
3-7 77.2
Proposed method 5-1 81.4
5-3 76.8
5-5 77.8
5-7 78.3
7-1 82.5
7-3 81.0
7-5 79.1
7-7 80.9
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Table 2. Comparison of mAPs and average mAPs results.

H 2. mAPs % average mAPs Zu H|u

Vethod Kernel Sizes mAP@loU(%) AVG AVG
(m - n) o1 | 02 | 03 | 04 | o5 | o6 | o7 | ©LOS | 0307
e 3-1 758 | 711 | 645 | 561 | 448 | 339 | 204 62.4 43.9
1-1 701 | 659 | 583 | 500 | 385 | 274 | 157 56.6 38.0
1-3 747 | 702 | 633 | 545 | 438 | 325 | 197 613 £2.7
1-5 75.9 71.5 65.0 56.9 46.9 34.3 20.9 63.2 44.8
1-7 76.0 72.0 65.0 57.5 47.6 35.2 20.3 63.6 45.1
3-3 771 | 722 | 654 | 568 | 464 | 353 | 209 63.6 45.0
3-5 77.4 73.2 66.8 58.5 48.2 35.7 20.9 64.8 46.0
3-7 768 | 725 | 659 | 578 | 470 | 351 | 200 64.0 452
Proposed 5-1 769 | 724 | 656 | 567 | 454 | 336 | 194 63.4 4.1
5-3 771 | 728 | 664 | 581 | 472 | 357 | 214 643 458
5-5 780 | 738 | 667 | 583 | 481 | 362 | 211 65.0 46.1
5-7 771 | 731 | 68 | 579 | 479 | 358 | 214 64.4 458
7-1 757 | 713 | 639 | 553 | 438 | 319 | 172 62.0 £2.4
7-3 769 | 723 | 650 | 563 | 454 | 334 | 194 63.2 439
7-5 778 | 728 | 654 | 570 | 466 | 347 | 208 3.9 44.9
7-7 778 | 736 | 660 | 574 | 469 | 350 | 206 643 452
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Fig. 2. Detection results for the proposed method and
GT for a video_test_0000412.
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Fig. 3. Detection results for the proposed method and
GT for a video_test_0000429.
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Fig. 4. Detection results for the proposed method and
GT for a video_test_0000319.
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