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A B S T R A C T 

            Gait is a reducing biometric for identifying persons; gait data can be consistently obtained 

even across great distances Walk recognition is used when other traditional methods are blocked or 

we want to monitor a person without their knowledge of walking. Gait has Many important 

advantages over other biometrics it does not cause inconvenience and require a person's interaction 

with the system. This paper surveys various different algorithms to recognizing person from his gait. 
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1. Introduction  

Gait recognition is a style of biometric technology that allows a person to be recognized 

without their being aware of it. A person's gait is a behavioral feature. The term "gait 

recognition" refers to the ability to recognize a person based on how they move or walk. 

Human gait recognition is based on the idea that each person's walking style is distinct 

and may be used to identify them. 

 

1.1 What exactly is a biometric?  
Biometrics is an automated way of identifying or verifying a person's identity based on 

behavioral and physiological features. Humans are identified based on their physical 

qualities rather than some external criteria they must provide. Because it is impossible to 

mimic personal features, almost perfect results are obtained. Various well-known human 

identification methods (fingerprint, iris, retina, hand, face, palm) have already been 

employed [1] as show in figure (1). 



                                                                           Razan E. Al-bayati,  Ziad M. Abood. /MJPAS 1(1) (2023) 133- 139        134 

 

 
Figure1. Classification of Biometric traits [2] 

 

1.2 Gait Recognition? 

One of the lightest biometric qualities that may be used to detect persons at a distance is 

gait, which refers to how a person walks. This attribute is ideal for OBSERVATION 

circumstances in which an individual's identity can be deduced without his knowledge. 

Determining the characteristics of moving humans from the silhouette is the goal of  gait 

recognition algorithms To represent an individual's gait  Gait-based systems also have the 

advantage of being able to diagnose a person over a long period of time. However, gait 

footwear, garment type, leg ailment, walking surface, and other factors all play a role. The 

characteristics of gait are appealing. It can work at a distance of up to 10 meters.[3],as show 

in figure (2). 

 

 
 

Figure2. General block diagram of a gait recognition/ authentication system. [4] 
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It does not require the human communion; it is non-nosy because it does not force the 

human to behave in a specific manner; and it is difficult to conceal. It  demonstrated that 

an individual's gait does not vary significantly until there is a significant physical change, 

such as carrying a burden or changing footwear. It's suitable for infrared image sequences. 

Gait is defined for identification reasons when video cameras are used in surveillance 

mode and EVEN WHEN LONG   a distance,  before a face can clearly seen. As a result, it 

can be used to pre-select a set of potential candidates to investigate . face   recognition. 

When the human gets close enough   the number of options increases. [5]  

This paper reviews various methods to recognition human gait with different algorithms. 

The remaining of the paper is set as follows section (2) provides a survey of literature on 

gait recognition by using different algorithms. Section 3 compares between different 

algorithms for gait recognition. Last, section 4 gives conclusion. 

 

2- Literature Survey 

 

   Maasha and et.al, 2015 [6] Gait recognition using the Multi-objective Bat method is 

proposed with shape descriptor features introduced to boost gait recognition accuracy. 

Individual gait recognition is done by taking into account shape features as well as the 

most informative less effective section and the most effective part, all of which are derived 

from silhouettes by taking into account the effect of various cofactors. Because the 

morphology of the human body's moveable components changes with movement, only the 

most informative movable parts with fixed movement are examined. An angular radial 

transform can be used to extract shape information, and FFT is utilized to translate them 

from frequency domain to time domain. The results are compared using the Multi 

objective PSO and Multi objective Bat algorithms, and it is found that the suggested gait 

recognition approach employing the Bat algorithm produces superior results than the PSO 

method. 

   Al-Allaf and et al., 2015 [7] proposed recognizing any person executing the movement 

from a distance. To improve the recognition performance of the PSO method, three feature 

extraction and dimension reduction algorithms were applied. Linear Discriminant Analysis 

(LDA), Discrete Fourier Transform (DFT), and Discrete Cosine Transform are the 

algorithms in question (DCT). For PSO, many tests were carried out with the three 

algorithms utilizing varying swarm size, block dimension, and iteration count. The best 

results were obtained when the swarm size was set to 40, the block size was 70, and the 

number of iterations was set to 100. In comparison to DFT and DCT, the LDA algorithm 

produced the greatest results in terms of recognition rate (97 percent), MSE (0.0027), and 

PSNR Furthermore, the results achieved using DFT are superior than those obtained 

through DCT. The time necessary to complete the LDA is less than that required to 

complete the DFT and DCT. DC 

   Tafazzoli and et.al, 2015[8], They examine the topic of picking a subset of the most 

significant gait features for increasing gait identification performance in They propose 

using Gas to choose an optimal subset of gait data by removing redundant and irrelevant 

gait features while maintaining the most informative ones. First, features are retrieved 

from spatiotemporal projections of gait silhouettes using kernel principal component 

analysis (KPCA). Then, in KPCA space, GA is used to pick a subset of eigenvectors that 

best represent a subject's identity. Each gait pattern is then represented by projecting it just 

onto the GA's chosen eigenvectors. They used two distinct classifiers to test the efficacy of 

the selected features: the k nearest-neighbor and the Nave Bayes classifier. 
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   Gandhe and other 2016[9] For the solicitation of Iris, Signature, and Gait recognition, 

multi-biometric system is examined. Iris recognition is a well-known non-contact 

biometric identification method. It produces unique results because everyone's eye texture 

pattern is different. The iris, retina, and sclera are the three principal elements of the eye. 

The act of writing a person's name in a specific format or shape is known as signature. It 

also serves as a means of personal identification and verification. Signature recognition is 

available in two forms: online and offline. Gait is the third most essential and recently 

recognized feature. Individual walking style is referred to as gait. Gait recognition has 

grown in popularity and efficiency as a noncontact biometric feature that may be 

recognized from a reasonable distance. 

   Bajwa and et.al, 2016 [10], It can be used to recognize a person or a group of human at 

once. They will use SVM with K-NN and NN to evaluate Gait in order to identify people. 

Recorded the video for a person  then partition into frames in this publication. The frames 

have been pre-processed to remove any undesirable background elements. Hanavan's 

Model, a model-based method, is used to extract the third aspect of a person. Finally, 

using SVM with K-NN and NN, the person is searched in the gait database. The work was 

carried out using MATLAB software. 

   t.tieu and et.al, 2017 [11], The researchers created a method for anonymizing walking 

called "noise gait." This is accomplished using a convolutional neural network that takes 

input two gaits, the noisy gait the original,  the outputs an anonymised gait. The success 

rate and mean opinion score were used to evaluate the proposed method (MOS). The MOS 

is a measure of the naturalness of the anonymized gait, while the success rate is the rate of 

unsuccessful gait identification. In our tests, we were able to avoid unlawful gait 

recognition with a success rate of 98.86 percent. It alters the gait in such a way that while 

keeping the stride's naturalness the person cannot be identified. While the highest 

naturalness score on the MOS scale is 3.73, the modification is done by adding another at 

most. These findings should lead to new research avenues in the area of gait recognition 

privacy protection. 

   Sokolova and et.al, 2017 [12], they look at the issue of recognizing people based on their 

stride. For this job, they use a deep learning strategy that uses as the primary source optical 

flow of motion information which improves representation by combining neural feature 

extraction with additional descriptor embedding. They examine numerous deep neural 

network topologies, learning, and classification algorithms in order to find the best 

heuristics. They investigated the merits and disadvantages of datasets for gait recognition 

(CASIA Gait Dataset B, TUMGAID), as well as the transferability of the methodologies 

studied. 

  Lishani and et.al, 2017 [13], They present a supervised feature extraction strategy for 

detecting human stride while wearing garments and in hauling conditions, thus enhancing 

recognition. They method Haralick characteristics as its foundation (GEI). Features 

retrieved energy images for gait are extracted locally by dividing GEI into two or three 

equal areas of interest vertically or horizontally, accordingly. On the retrieved features, the 

RELIEF feature selection method is used to choose only the most relevant features with 

the least amount of redundancy. The method evaluation using the casia database (dataset 

B) with clothing and different pregnancy viewing angles was produced 80% using knn. 

   Liu and et.al, 2018[14], On the basis of the CASIA-B dataset, they investigate the 

performance of CNN with linear SVM classifier on gender recognition. The descriptors of 

the input image are taken as features for training the SVM in the first model from the fully 

connected layer of the pre-trained VGGNet-16 model. VGGNet-16 is combined with a 

hinge loss function and an L2 norm in the second model to create VGGNet-SVM, a 
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anew architecture. When it comes to addressing the gender detection problem based on 

gait, the results show that SVM beats Softmax in VGGNet-16. 

  Britto and et.al, 2018[15] They propose and construct an artificial neural network-based 

gait recognition system for recognizing humans (ANNs) A gait identification method and 

a publicly accessible CASIA gait database were utilized. The data was classified using 

ANNs. MATLAB was used to conduct this experiment.. The created system was found to 

be capable of correctly. Recognizing people based on their stride The recognized ID came 

from database 2, showing that human gait was successfully identified in ID 2 with a total 

time of 28.6713 seconds out of four databases. The findings of this study are promising, 

implying that when the number of databases grows, The developed system will be able to 

extract characteristics and identify people accurately in an acceptable length of time. The 

primary drawback of this approach is that it considers both body silhouette and body type. 

    Babaee and et.al,2019 [16] ] They suggest using a Generative Adversarial Network 

(GAN) to solve the challenge of gait recognition from an incomplete gait cycle. To be 

more specific, the network can rebuild entire GEIs from partial GEIs. The suggested 

consists of I a generator, which is an auto-encoder network that generates complete GEIs 

from incomplete GEIs, and (ii) two discriminators, one of which decides if a given picture 

is a full GEI and the other determining whether two GEIs belong to the same topic. As 

proven on the OULP large gait dataset, the suggested architecture successfully 

reconstructs whole GEIs from even the most severe partial gait cycles.  

    Babaee and et, 2019 [17], They Incomplete technique based on a few frames that 

determine the identity of the person. From a full walk. Then, use the calculated partial 

GEL (mean of these few frames) as input and the reconstructed complete GEL as output to 

train a fully convolutional Neural Network (FCN).This transformation is carried out in 

phases, beginning with the training of a large number of aut-encoders as small range 

regressors. The hidden layers of the auto encoders are then combined to produce a unified 

end-to-end network. They used the GEL functionality. 

   Khan and et.al 2020[18] They offer a one-of-a-kind view cross-view gait representation 

with invariant gait identification based on the properties of human spatiotemporal motion 

walking. More  generated with only a few frames of a whole gait cycle. Using a network, 

the gait descriptors are translated from several views into a single one. A view from a 

traditional vantage point. It trains a single model from all of the movies recorded from 

various sources. 

Viewpoints are discovered, and a common high-level virtual route is discovered to display 

them on a single screen. The canonical point of view. The neural network suggested can   

learned once. Gait sequences are tested using the spatiotemporal gait representation. To 

help with cross-view gait identification, create view-independent gait descriptions. The 

experiment uses two large cross-view gait datasets, CASIA-Band and the OU-ISIR big 

population, and compares the results to existing state-of-the-art approaches. The results 

reveal that the proposed technique outperforms state-of-the-art cross-view gait recognition 

algorithms. 

   Zhao and et.al,2020 [19], Sparid net suggests solving the problem of multi-viewing gait 

recognition, this network simultaneously integrates data and forms an active twisted neural 

network and then resides by the sole memory of the capsule, which does multi-view 

feature fusion as well as single-view spatio-temporal feature extraction. The SpiderNet 

outperforms fifteen state-of-the-art approaches, including random forest, long-short term 

memory, and convolutional neural network, achieving 98.54 percent, 98.77 percent, and 

96.91 percent of the outcomes on three hard gait datasets: SUDgait, CASIA-B, and OU-

MVLP, respectively. 
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   Wareechol and et.al, 2021 [20], the algorithm is capable of recognizing human walking 

steps and outperforms a training dataset. After pre-processing in preparation for human 

segmentation. it appears that each person's gaits are very identical, with no discernible 

differences. As a result, the recognition accuracy is low. To address this problem, they 

offer the DarkNet-19 model, which is customized to characterize gait patterns by 

comparing pixel levels. On the basis of the CASIA-B dataset, a novel model is 

constructed. The recognition rate and accuracy of identification have both improved as a 

result of the experiments. People can be identified even when they wear coats carrying 

bags or heavy objects in this way. 

by 99.83 percent, 98.10 percent, and 99.85 percent, respectively, while they are walking, 

carrying bags, and wearing a coat. 

 

3. Comparative Analysis of Algorithms 

Table 1 show comparison between  algorithms. 

 

Table 1.  The comparison between  algorithms 

 

Ref. Year  Algorithm curacy 

6 2015 BAT 91.2% 

7 2015 PSO 97% 

8 2015 Genetic 96.3% 

9 2016 Iris, signature and gait 80% 

10 2016 SVM and KNN and NN 98.7% 

11 2017 Deep learning 98.86% 

13 2017 Haralick features 84.67% 

14 2018 CNN and SVM 89.62% 

17 2019 CNN 96.15% 

18 2020 
Anon-Liner View Transformations 

Model 
66.1% 

19 2020 Aspider Web Graph Neural Network 96.91% 

20 2021 Transfer Learingdarknet Darknet 99.85% 

 

4. Conclusion 

This document covers a variety of gait algorithm that use to identification people, within 

the period (2015-2020), this paper has presented different strategies in gait recognition 

some of them extracts features and other focuses onsilhouette shapes by using various 

algorithms artificial intelligence. 
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