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Detection of handgun using 3D
convolutional neural network model
(3DCNNs)

Sara Motamed* and Elham Askari

Assistant Professor, Department of Computer Engineering, Fouman and Shaft Branch,
Islamic Azad University, Fouman, Iran

Abstract:
Since the behavior of people in the videos is in the form of three-dimensional signals and it is very
difficult to search for a specific action, therefore, there is a need for a suitable technique for the
automatic detection of armed robbers in security videos being recorded. In this article, a fast and
efficient method is presented to identify the position of people and then recognize the weapon in their
hand, by extracting the frames of images taken from the videos and without removing the main points.
The database used in this article is called GM Gun Movies and is a standard database derived from
videos with 665 images and 640 x 480 size. IMFDB database has also been used to teach the types of
weapons in this article. In this article, we have presented an efficient method to prevent and detect
armed robbers in images taken from videos. In order to extract the frames of the images and detect the
U’ 5 weapon from the video, the separation algorithm with a specific frame rate has been applied to all the
.@j samples. Then, the video samples are divided into three categories: training, validation and testing, and
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using HC classification, the frames of the whole body images are extracted and the rest of the
backgrounds are removed from the images. The reason for choosing this method is that the HC classifier
is resistant to rotation of images and also this algorithm has shown a good performance for complex
calculations.

Therefore, in our proposed model, we will use this algorithm as a whole body detection. This is done by
detecting the ROI region and by cropping the selected regions followed by background subtraction to
remove unwanted background. All key points are saved in a folder after selection and extraction.
Finally, all images are sent to 3DCNN networks to identify weapons in the images. The reason for
choosing 3ADCNN networks is that this method leads to more efficient and better results by considering
temporal information in dynamic images. As seen in the test results, the highest gun detection rate is
related to the 3DCNNs model with a detection rate of 10.96%, followed by the best detection rate of the
YOLO V3 model with a detection rate of 60.95%.

Keywords: 3D Neural Networks (3DCNNs), Haar-Cascade (HC) Classification, Object Recognition, Full
Body Recognition.
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(Fig-4): Images extracted from the whole body
by ROI area
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(Table - 1): Parameters Used in 3DCNN

Method Layers

Optimizer

LR Batch size
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Adam
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(Table -2): Results of gun detection using HC and different Classifiers

Algorithm Time (S) Accuracy (%) TRP FPR PRV FDR
3DCNNs ~ 40 sec 96.1 93 6 99
YOLO V3 ~ 30 sec 95.6 91 4 99
RCNN ~ 48 sec 94.8 90 7 99 1
CNN ~ 59 sec 93.5 89 7 98 2
Linear SVM ~ 66 sec 90 88 8 94 6
KNN ~ 71 sec 86.2 89 17 87 13
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(Table - 3): Gun Detection Results without

Using HC
Training ACEO% )a cy
3DCNN (RGB images) 87.70
3DCNN (Background
Subtraction in RGB 93.10
images)
YOLO V3 91.70
RCNN 89.30
CNN 87.50

PCA ;}45 C')"M‘" )' oel.m..»ll: azelw| ua.».z.m.s EJL\.: «(F- Js..\.’
(RCNN, CNN, SVM, KNN) sbroasas guiesy g

(Table - 4): Gun Detection Results Using PCA Feature
Extraction and Classifiers (CNN, SVM, KNN, RCNN)

Training Accuracy (%)
PCA + RCNN 90.80
PCA + CNN 89.01
PCA+SVM 88.25
PCA+KNN 84.64
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(Fig-5): 2D convolutional neural network filter display (left), 3D convolutional neural network of color
images (middle) and 3D neural network for video (right)
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