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Algorithm 1: Feature Selection Using the WCA Algorithm.

Input: consists of the extracted features from the modified ResNet
structure
Output: the best selected features (1))

1 While stopping criterion not met, Do

2 Initialize the parameters of costamei., in feature selection
3 Initialize the parameters of WCA (N, diaesNpop.MaX )
4 For each raindrop of optimization model Do

8 Select the random subset of features

6 Sort the features based on min-to-max order

7 Evaluate the cost function by seeking the G, (fi)
8 If the new, . 1s better than old.;,.. Then

9 Replace positions of river with a stream

10 Replace position of river with the sea

11 If the evaporation happen, Then

12 The raining is happening

13 Increase d,,.. and discover filled pits

14 End if

15 End if

16 End for

17 Find G, (Global answer) or best subset (f7)

18 For each raindrop of WCA, Do

19 |  Update the ¥, and X;

20 End For

21 End While

o]714 Vigk Xi= 24 =2 A Hxo AAE yEhdn. 3 Xselect= @A £0] 32% PTG &

gol ¥ & 7Hole dA AAE HolE

_10_
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The Video Frames (Density)  Specificity Accuracy  Sensitivity

UMN (Low) 0.9981 0.9964 0.9911
UMN (High) 0.9878 0.9908 0.9917
UCSD —pedl (Low) 0.9913 0.9875 0.9843
UCSD —ped2 (Low) 0.8591 0.8561 0.8436
UCSD —ped1 (High) 0.9821 0.9840 0.9872
UCSD —ped2 (High) 0.8444 0.8431 0.8408
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X2
Overerowding with low Overcrowding with high Orwvercrovwading with low Overerowding with high
density (LIMMN)Y density (UMN) density (UCSD) density (LCSD)

Method APT Acc AUC APT Ace AUC APT Acc AUC APT Ace AUC

[ms) (o) [%o) {ms) (%a) (%) (ms) [0 o) (ms} (o) {%a)
VGG (ele) 126.1 9687 95101 2175 9528 9471 192.4 B9.73  B820 3028 8308 BT.o6
DenseMNet (e2e) 002 9737 96.76 3897 9649 0583 298.1 G083 8845 4303 83925 BRI
ResMet (e2e) 2004 9751 9631 3092 9634 9515 2218 G054 8984 3RTO BR04 Bo.2
Modified ResMet (e2e) 1651 9886 9803 2345 0784 9744 178.3 9243 9172 2778 908 89.9
VGG (ME) 1027 9744 9622 1081 9631 9520 167.1 9039 8944 2413 8889 B6.I
DenseMet (ME) 1987 9798  96.11 2839 9176 9649 244.7 9118 9008 3765 B86L 872
ResNet (ME) 145.1 9883 9728 2231 9733 9612 178.1 9273 9238 2679 3907 8156
Modified ResMet (ME)  117.3 9963 9864 1989 03824 9813 143.9 94,66 93.1 2164 93.31 92.5
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Author Model Acc CC
Singh et al. [10] Agoregation of ensembles 95.25% | High
Chu et al. [23] SCG-SF 90.9% Middle
Li et al. [24] ST-CaAE 95.5% Middle
Zhou et al. [25] AnomalyNet 94.4% High
Our proposed model mResNet (ME) 96.55% | Middle
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