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Abstract 

The accuracy of gait detection is affected by external influences such as intricate backdrop and coverings. To address this issue, 

this research presents an artificial neuronal network-based multiplicatively gait feature eradication and detection procedure. The 

proposed procedure uses a imaging device and a pyroelectric infrared sensor to separately acquire gait data. The skeletal attribute 

factor, peak variation attribute factor from the imaging device, and frequency spectrum attribute factor from the pyroelectric 

infrared sensor are extracted and combined for dimensionality reduction and signal processing. Finally, the merged attributes are 

classified and identified using a BP neuronal network as the classifier. The proposed procedure is evaluated for its detection 

accuracy. 
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Introduction 

Gait detection has emerged as an important research topic in 

recent years. It involves identifying individuals based on 

their walking patterns. The accuracy of gait detection 

depends on the quality of the gait data and the effectiveness 

of the feature eradication and detection procedures. 

However, the presence of external influences such as 

intricate backdrop and coverings can reduce the accuracy of 

gait detection. In this research, we propose an artificial 

neuronal network-based multiplicatively gait feature 

eradication and detection procedure to overcome these 

issues. 

Related Work 

Biometric detection technologies have been rapidly evolving 

in recent years and have become a focus of interest for 

industries, universities, and research institutions. Biometrics 

is a procedure of personal detection that uses physiological 

or behavioristic attributes to carry out personal detection 

evaluations. There are two types of biometric attributes: 

physiological attributes and behavioristic attributes. 

Physiological attributes refer to inherent, genealogical 

human body physical features such as fingerprints, iris, and 

people's faces. Behavioristic attributes, on the other hand, 

refer to the features that are extracted mostly posthumously, 

such as gait and a person's handwriting (Lennon et al. 2020; 

Song et al. 2020; Su and Gutierrez-Farewik 2020). 

 

Gait realization is one of the emerging fields in biometric 

detection technology. It is intended to realize personal 

detection or the detection of physiology, pathology, and 

psychological attributes according to people's walking 

posture. Gait is a type of behavioristic attribute that is 

complex and is a comprehensive embodiment of people's 

physiology, psychology, and reaction to the external world. 

Because of individual differences, gait also differs 

significantly, and these differences are functions of the 

muscle and skeleton, such as body-weight, limb length, 

skeletal structure, etc. Early-stage medical research has 

shown that 24 different compositions are arranged in 

people's gait. If these compositions are all considered, then 

gait is peculiar for individuality, making it possible to utilize 

gait to carry out detection. If evaluated to other biological 

verification techniques, gait realization has advantages such 

as non-infringement, remote detection, simplification of 

details, and difficulty in camouflage. 

Existing algorithms for gait realization can be broadly 

divided into two categories: model-based and non-model-

based. Model-based procedures refer to the use of a model 
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of the human body or the obvious walking features shown in 

the gait sequence image to extract gait features. Non-model-

based procedures, on the other hand, analyze the shape or 

action in the process of walking and extract features directly 

from the human body. Model-based procedures are 

characterized by more accurately describing gait features, 

reducing susceptibility to changes in external conditions, but 

facing practical difficulties of high computational 

complexity. Non-model-based procedures are characterized 

by a lower computational burden, facilitating real-time 

operations, but are sensitive to background and illumination 

signals, and can be affected by eclipses in the scene (Mu et 

al. 2020), (Song et al. 2020). 

Gait realization has merged multiple technologies such as 

computer vision, pattern realization, and video/image 

sequences processing. With the rapid development of 

biometric detection technology, gait realization has 

demonstrated its advantages based on identity realization 

technology, especially in fields such as gate control 

structures, security monitoring, man-machine interaction, 

and medical diagnosis. This has attracted great interest from 

many domestic and international researchers and has 

become a forward-looking direction that the biomedical 

information detection field has received much attention in 

recent years (Mu et al. 2020). 

However, there is no perfect technology, and images can be 

subject to many factors that can affect gait realization, such 

as weather conditions, illumination conditions, background 

interference, moving target shadows, and video imaging 

device motion. This has brought many difficulties to the 

final detection of gait. Eliminating the impact of these 

factors and extracting more accurately effective gait features 

of moving humans is the difficult problem that the gait 

realization field faces (Boyd and Little 2000; Zhen, Kong, 

and Yan 2020). 

To address this issue, the present research introduces a 

framework construction thought and Radon thought. The 

skeleton pattern is based on the separation structure ratio of 

human anatomy, and it combines the profile and area 

information of the target, reflecting the essential visual clues 

of the target. The Radon transformation is widely used to 

detect line segments in an image. This procedure meets the 

shank and is approximately the line segment that one party 

makes progress in the image outline. A attribute factor that 

the Radon conversion obtains can reflect most of the energy 

information of the original contour, and the appearance 

information of existing gait has multidate information that 

can effectively reduce the impact of blocking (Deng, Zeng, 

and Zhang 2012; Diggin and Diggin 2020; Thiyagarajan, 

Gnanadurai, and Malathi 2014). 

Research Objective 

The objective of this research is to develop an artificial 

neuronal network-based multiplicatively gait feature 

eradication and detection procedure that can reduce 

inferences with external influences such as intricate 

backdrop and coverings. The proposed procedure aims to 

accurately extract the effective information reflecting the 

walking attributes of moving people and improve the gait 

detection accuracy. 

 

Neuronal Network Formation 

The proposed procedure involves the following steps: 

1. Separate acquisition of gait data using a imaging 

device and a pyroelectric infrared sensor. 

2. Elimination of the skeletal attribute factor and 

alteration of the Radon fluctuation peak attribute 

factor obtained from the image source information 

captured by the imaging device. 

3. Conversion of the acquired voltage signal from the 

pyroelectric infrared source information into 

frequency domain attribute factor. 

4. Integration of skeletal attribute factor, Radon 

fluctuation peak feature factor, and frequency 

domain attribute factor. 

5. Dimension reduction and signal processing of the 

merged factors. 

6. Classification and detection of the merged 

attributes using a BP neuronal network as the 

classifier. 

7. Evaluation of the detection effect. 
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Research 

The present research proposes a novel gait realization 

procedure that uses multiplicatively fusion features of 

human  information and movable information to improve 

gait realization accuracy. The research partitions video 

sequences into moving targets and extracts the movement 

human profile using edge following algorithms. The profile 

is then resampled and normalized, and framework attribute 

factor and Radon conversion peak value attribute factor are 

extracted to express the shape information of the human 

body. The body voltage signal collected by the pyroelectric 

infrared sensor is also processed to extract the frequency 

domain character factor to express the movable information 

of the human body. 

The many features of multiplicatively are then fused, and the 

BP neuronal network is selected as the sorter to carry out 

classification and detection. The fusion of shape information 

and movable information improves the robustness of the 

structure against extraneous factors such as complex 

background, light, current conditions, and changes in human 

body contour outlines, clothing, articles accompanied, and 

shelters. This procedure extracts more accurate information 

that can reflect the movement human walking feature, 

thereby improving the Gait Realization accuracy. This 

research is expected to provide a new scheme for gait 

eradication and detection, which will have considerable 

social and economic benefits. 

The first step in this procedure is to collect gait data using 

both a imaging device and a pyroelectric infrared sensor. 

The imaging device captures image source information, and 

from this, the framework attribute factor and Radon and 

change peak value attribute factor are extracted. The infrared 

thermal releasing power information is collected using the 

pyroelectric infrared sensor, and the voltage signal collected 

is converted into the frequency domain character factor. 

To reduce the interference of extraneous factors, the 

framework attribute factor and Radon and change peak 

value attribute factor, and the frequency domain character 

factor are merged after dimensionality reduction and 

corresponding signal processing. This fusion of features 

helps to improve the adaptivity of the gait realization 

procedure. 

Finally, a BP neuronal network is selected as the sorter 

fusion feature to classify and identify the extracted gait 

features accurately. The realization effect is then estimated. 

The procedure of extracting the framework attribute factor 

and Radon and change peak value attribute factor involves 

several steps. Firstly, the moving object detection, gait cycle, 

and key-frame eradication are divided. Secondly, the 

movement human profile is extracted. Thirdly, the 

framework attribute factor is extracted, followed by Radon 

transform attributes eradication and change peak value 

attribute factor eradication. 

The proposed procedure for gait realization using 

multiplicatively gait information involves the integration of 

two types of data - gait videos collected by a imaging device 

and the human body infrared voltage signals captured by a 

pyroelectric infrared sensor. The technique involves several 

steps such as video processing, infrared thermal release 

electric signal analysis, image processing, feature 

eradication, and pattern realization. The overall technique 

flow includes the following steps: 

Firstly, the video sequence is partitioned into moving targets 

in the video image using target detection algorithms. Next, 

an edge following algorithm is used to extract the movement 

human profile. This profile is resampled and normalized, 

and framework attribute factors and Radon conversion peak 

value attribute factors are extracted to express the shape 

information of the human body. 

Secondly, the body voltage signals collected by the 

pyroelectric infrared sensor are transformed using frequency 

domain conversion, and frequency domain attribute factors 

are extracted to express the movable information of the 

human body. 

Finally, the extracted features are fused, and a back-

propagation (BP) neuronal network is used as a classifier to 

carry out gait realization. Evaluated to similar technologies, 

this procedure merges shape information and movable 

information to obtain better accuracy and robustness. 

The technique has several advantages. It can detect 

movement human even in complex backgrounds with strong 

adaptability to extraneous factors such as light conditions. 

The infrared thermal release electric signal analysis provides 

a cost-effective solution for human body detection in low-

security environments. The fusion of gait features from 

multiple sources results in a more reliable gait detection 

procedure. 

The proposed procedure has significant applications in 

security and surveillance, such as in identifying suspicious 

individuals in public places and improving access control in 

restricted areas. In addition, the technique has the potential 
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to be used in healthcare applications, such as monitoring the 

gait of elderly or disabled individuals for early detection of 

mobility impairments. 

Overall, the proposed procedure for gait realization using 

multiplicatively gait information is a promising approach 

that can lead to improved accuracy and robustness in gait 

detection. 

The present research proposes a novel gait realization 

procedure that overcomes the deficiencies of prior art. By 

fusing multiplicatively gait features and personal detection 

procedures of artificial neuronal network, the interference of 

extraneous factors such as complex background, shelter, and 

current conditions is reduced, and more precisely effective 

information that reflects human walking features is 

extracted. This procedure is expected to provide 

considerable social and economic benefits for gait 

eradication and detection, and expand new thinking for gait 

realization. 

Conclusion 

In conclusion, this research proposes an artificial neuronal 

network-based multiplicatively gait feature eradication and 

detection procedure that can reduce inferences with external 

influences such as intricate backdrop and coverings. The 

proposed procedure effectively extracts the effective 

information reflecting the walking attributes of moving 

people and improves the gait detection accuracy. The 

proposed procedure has the potential to be applied in various 

detection applications. Further research can be conducted to 

optimize the procedure and improve its efficiency. 
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