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' Pearson Correlation Coefficient
* Root Mean Square Error
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' Deeply Supervised Convolutional Neural Network
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" Neural Architecture Search

' Inception

" Residual Network

¥ Reduction Cell

¢ feature maps

° skip connections

* Depth-wise Separable Convolution
¥ Batch Normalization

~ stride
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Model precision rate  recall rate f-measure
Random Forest 0.7465 0.6781 0.7107
VGGnet-19 0.8910 0.8890 0.8883
Inception-v3 0.9641 0.9640 0.9640
Resnet-101 0.9668 0.9664 0.9664
Densenet-161 0.9681 0.9680 0.9680
DS-CNN 0.9681 0.9681 0.9681

(ZHUSUN, Y+ Y+) susaib gl Y-Y Jou

' Random Forest

" Transfer Learning

" hand-crafted features
¢ Precision

° Recall
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Multisource Accuracy of logical The accuracy of
convolutional neural cy 0° 08 SVM with RBF
classification/% e

network classification /%
CNN-4 64.32 61.77
ResNet30 75.25 78.20
ResNet50 71.34 73.48
Veggl6 74.48 77.27
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Models Precision (%) Recall (%) Specificity (%) Accuracy (%)
Weather Detection CART 862 86.2 93.1 86.1
K-NN 955 95.4 97.7 95.4
SVM 93.0 93.0 96.5 93.0
RF 94.9 94.9 97.4 94.9
GB 90.8 90.8 95.4 90.7
NB 68.4 68.1 84.0 67.9
AlexNet 925 92.4 96.1 92.4
GoogleNet 972 97.2 98.6 97.2
ResNet18 97.3 97.3 98.6 97.3
Surface Condition Detection CART 779 779 889 778
K-NN 926 92.7 96.3 926
SVM 904 90.5 952 90.4
RF 925 92.4 96.2 92.4
GB 855 85.5 92.7 855
NB 593 58.0 792 58.4
AlexNet 94.7 94.7 973 94.7
GoogleNet 969 97.0 98.4 96.7
ResNet18 99.2 99.6 99.2 99.1
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Model Average
Accuracy
Proposed 92%
CNN
Praposed 93%
CNN+DT
Proposed 949,
CNN +SVM
MeteCNN [33] 92%
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Classification accuracy Kappa coefficient
CNN-Softmax method 92.14% 0.9189
Improved CNN-SVM method  96.42% 0.9624
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(Review and comparison of SVM and CNN algorithms in weather image recognition)
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Abstract

Image classification is one of the major challenges in the field of computer vision and
machine learning. This study investigates and compares two well-known algorithms in this
domain: Support Vector Machines (SVM) and Convolutional Neural Networks (CNN).
CNNs are specifically designed for processing and analyzing image data. Utilizing various
convolutional layers, these algorithms are capable of identifying complex patterns within
images. Consequently, they have extensive applications in areas such as object recognition,
facial detection, and classification of different types of images. In contrast, Support Vector
Machines (SVM) are a supervised learning algorithm commonly used for data classification.
This algorithm is well-suited for high-dimensional data and can effectively reduce noise.
SVM s efficiently applied in text classification, disease diagnosis, traffic issues, and other
machine learning tasks. In summary, while CNNs are specifically designed for image
processing and computer vision, SVM has applications across various classification domains.
The objective of this study is to introduce both algorithms in the realm of weather image
detection and to share optimal results achieved through both methods.

Keywords: Machine learning, supervised learning, convolutional neural networks, image
processing



