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Table 4 DVNet algorithm for rebar interval detection
DVNet algorithm
Programming Language used for implementation: Python
Libraries used for Densenet model building: PyTorch
Libraries used for image pre-processing: OpenCV and computer vision library
Libraries used for visualizations: Matplotlib and Plotly
1. Let X be the input image of batch.
2. Perform Feature Extraction:
1. Let a0 be the resulting feature map at each layer.
a. Apply 64 filters to X using the convolutional layer. Pixel resolution: 7x7 ; Stride : 2.
b. Apply max pooling to reduce spatial dimensions. Pool size : 2x2 ; Stride : 2.
¢. Apply 192 filters to a0 using the convolutional layer. Pixel resolution: 3x3
d. Apply max pooling to further reduce spatial dimensions. Pool size : 2x2 ; Stride: 2.
e. Apply 128 filters to a0 using the convolutional layer. Pixel resolution: 1x1.
£. Apply 256 filters to a0 using the convolutional layer. Pixel resolution: 3x3.
¢. Apply 256 filters to a0 using the convolutional layer. Pixel resolution: 1x1.
h. Apply 512 filters to a0 using the convolutional layer. Pixel resolution: 3x3.
1. Apply max pooling to further reduce spatial dimensions. Pool size : 2x2 ; Stride: 2.
11, Featre map extraction, repeat 4 times
a. Apply 256 filters to a0 using the convolutional layer. Pixel resolution: 1x1.
b. Apply 512 filters to a0 using the convolutional layer. Pixel resolution: 3x3.
c. Apply 256 filters to a0 using the convolutional layer. Pixel resolution: 1x1.
d. Apply 512 filters to a0 using the convolutional layer. Pixel resolution: 3x3.
III. DC Net architecture for feature extraction, repeat 6 times
a. Apply 128 filters to the feature map x(I-1) using the convolutional layer. Pixel resolution: Ix1;
Resulting feature map : y1.
b. Apply 32 filters to the feature map y using the convolutional layer. Pixel resolution: 3x3;
Resulting feature map : y1.
¢. Concatenate: Output feature map x] = Feature map x(l-1) + yL.

3. Spatial Pyramid Pooling (SPP Net) for feature aggregation.
1. Apply 128 filters to the feature map x(1-1) using the convolutional layer. Pixel resolution: Ix1 ;
Resulting feature map: x1.
11. Apply global average pooling to obtain the results in x1.
1. SPP Net for feature aggregation, Repeat 16 times
4. Apply 128 filters to the feature map x(1-1) using the convolutional layer. Pixel resolution: 1x1,;
Resulting feature map : x1.
b. Apply global average pooling to obtain the results in x1.
4, Prediction head: Prediction Network
The prediction head consists of fully connected layers for segmentation and classification.
1. Tnitialize the feature classfication network with 256 nodes.
1L. Apply softmax function to obtain segment mask and its class prediction.

gooad

Clustering algorithm

Classification of similar and unsimilar frame spaces
1. Initial Clustering:
1. Apply K-means clustering with two clusters, C A and C B,
1. List of values of area_counts denoted as X = {x 1,x 2,.,x 1.
2. Determine Cluster with Highest Count:
1. Find the cluster with the maxirmmn number of values.
11, Max Count Cluster = argmax(| C_A|, | C_B] )
3. Second Clustering
1. Perform K-means clustering on the Max Count Cluster (C_Max).
1. Create subgroups: C i, C-2,..., C k, where k is the number of subgroups.
4, Final Grouping
1. Identify the subgroup with the highest cardinality within C Max:
11 Similarity riterion: Sitnilar Group=argmnax(|C_1| , |C_2], ., |C.k])
5. Unsimilar Group
1. Data points not included in the Similar Group (C_Unsirnilar) are considered as "Unsimilar Group."
11. Data points in the other cluster (Cluster A) not included in C_ Max are grouped with the Unsirnilar
Group.
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