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Department of Pharmaceutical Sciences & Technology 
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No. 
Research Publication Impact 
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1 Singh A, Mandal UK, Narang RK (2021) Development and 

characterization of enteric coated pectin pellets containing mesalamine 

and Saccharomyces boulardii for specific inflamed colon: In vitro and 

in vivo evaluation. Journal of Drug Delivery Science and Technology, 

62, 102393. 

3.981 

2 Kumari S, Deshmukh R (2021) β-lactam antibiotics to tame down 

molecular pathways of Alzheimer’s disease. European Journal of 

Pharmacology, 895,173877. 

4.432 

3 Machhi J, Shahjin F, Das S, Patel M, Abdelmoaty MM, Cohen JD, 

Singh PA, Baldi A, Bajwa N, Kumar R. Vora LK (2021) Nanocarrier 

vaccines for SARS-CoV-2. Advanced Drug Delivery 

Reviews,171,215-239. 

15.47 

4 Machhi J, Shahjin F, Das S, Patel M, Abdelmoaty, MM Cohen, JD, 

Singh PA, Baldi A, Bajwa N, Kumar R, Vora LK (2021) A role for 

extracellular vesicles in SARS-CoV-2 therapeutics and prevention. 

Journal of Neuroimmune Pharmacology, 16,270-288. 

4.147 

5 Singh PA, Bajwa N, Baldi A (2021) Possible role of traditional 

systems of medicine to manage COVID-19: A review. Israel Journal 

of Plant Sciences, 1, 1-26. 

0.721 

6 Sharma A, Baldi A, Kumar Sharma D (2021) Economic costs of 

hospitalisation and length of stay in diabetes with coexisting 

hypertension with correlation to laboratory investigations: Where does 

India stand? A 5‐year ground report. International Journal of 

Clinical Practice, 75, e13990. 

2.503 

7 Sharma A, Baldi A, Kumar Sharma D (2021) How to spot COVID‐19 

patients: Speech & sound audio analysis for preliminary diagnosis of 

SARS‐COV‐2 corona patients. International Journal of Clinical 

Practice, 75, e14134. 

2.503 

8 Kumar M, Devi A, Sharma M, Kaur P, Mandal UK (2021) Review 

on perfume and present status of its associated allergens Journal 

of Cosmetic Dermatology, 20, 391-399. 

 

 
2.696 

9 Kumar B, Singh SK, Prakash T, Bhatia A, Gulati M, Garg V, Pandey 

NK, Singh S Melkani I (2021) Pharmacokinetic and pharmacodynamic 

evaluation of Solid self-nanoemulsifying delivery system (SSNEDDS) 

loaded with curcumin and duloxetine in attenuation of neuropathic pain 

in   rats. Neurological Sciences, 42, 1785-1797. 

  3.307 



10 Sharma A, Baldi A, Kumar Sharma D (2021) Economic costs of 

hospitalization and length of stay in diabetes with coexisting 

hypertension with correlation to laboratory investigations: Where does 

India stand? A 5-year ground report. International Journal of 

Clinical 
Practice, 75, 13990. 
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11 Naman S, Madhavi N, Singh B, Madan J, Baldi A (2021) 

Implementing risk-based quality by design for development and 

optimization of flavored oral disintegrating mini tablets. Journal of 

Drug Delivery Science and Technology 66,102799. 

3.981 

12 Singh PA, Sood A , Baldi, A. (2021) Determining constraints in 

medicinal plants adoption: A model geospatial study in the Indian 

state of Punjab Journal of Applied Research on Medicinal and 

Aromatic Plants, 25,100342. 

3.400 

13 Singh SP, Amar S, Gehlot P, Kanwar N, Kanwal A (2021) 

Mitochondrial modulations, autophagy pathways shifts in viral 

infections: Consequences of COVID-19 International Journal of 

Molecular Sciences, 22,8180. 

5.923 

14 Behl T, Kumar S, Sehgal A, Cseppento DC, Bungau S (2021) Rice 

bran, an off-shoot to newer therapeutics in neurological disorders. 

Biomedicine and Pharmacotherapy,140,111796. 

6.529 

15 Kumar P, Kumar M, Bedi O, Sharma S, Jamwal, S (2021) Role of 

vitamins and minerals as immunity boosters in COVID-19. 

Inflammopharmacology,29(4),1001-1016 

4.473 

16 Oo MK, Mahmood S, Wui WT, Mandal UK, Chatterjee B (2021) 

Effects of different formulation methods on drug crystallinity, drug-

carrier interaction, and ex vivo permeation of a ternary solid dispersion 

containing nisoldipine. Journal of Pharmaceutical Innovation, 16, 26-

37. 

2.750 

17 Rahi V, Kumar P (2021) Animal models of attention-deficit 

hyperactivity disorder (ADHD)  International Journal of 

Developmental Neuroscience, 81,107-124. 

2.457 

18 Rahi V, Jamwal S, Kumar P (2021) Neuroprotection through G-CSF: 

Recent advances and future viewpoints. Pharmacological Reports, 

73,372-385. 

3.024 

19 Bag P, Maurya RK, Dadwal A, Narang RK, Kumar B (2021) Recent 

development in synthesis of carbon dots from natural resources and 

their applications in  biomedicine and multi-sensing platform. 

Chemistry Select 6,2774-2789. 

2.109 

20 Baghel DS, Mittal A, Singh S, Chaudhary AK, Bhatia A (2021) 

Formulation and evaluation of in vitro potential of punarnava ghan 

tablet against urolithiasis (Mutrakrichra). Research Journal of 

Pharmacy and Technology, 14,1469-1476. 
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Abstract 

Background 

Perfume is basically a cosmetic product applied to human body for an amusing scent or the feeling of freshness. A 

certain amount of perfume penetrates and remains attached to the protein of the skin when perfume is applied on 

the body. It evokes a surge of events in human immune system which results with allergic symptoms. Fragrance 

ingredients are leading cause that can be responsible for the occurrence of allergic contact dermatitis that is recently  

studied under cosmetic adverse reaction. 

Aim 

The aim of this review article was to define the allergies that are caused by fragrance ingredients. This review 

highlights the various aspects of perfume with respect to its manufacturing process, compositions, and fragrance 

ingredients identified as allergens and its present regulatory status. 

Method 

There area 175 frangrance ingredients that are used in perfumes cause allergic reaction. Several studies were 

conducted on the patients. The study was conducted on four fragrance markers in the baseline series: fragrance 

mix I (FM I), Myroxylon pereirae, fragrance mix II (FM II), and hydroxyisohexyl 3-cyclohexene carboxaldehyde. 

Result 

Around 658 patients showed allergy due to fragrance ingredients when the patch test was performed. In other study, 

out of 1253 patients, 90% of the FM I and M. pereirae detected 90% of the cases. 

Conclusion 

Majority of the fragrance ingredients can cause allergic reactions and hence act as allergens and thus increase the risk of 

sensitization on activation. If any individual suffers from allergy or contact dermatitis on use of any perfume, he/she 

should be aware of it and should reduce or avoid its use to overcome such problems of hypersensitivity. 
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Abstract 

Object recognition is a key research area in the field of image processing and computer vision, which 
recognizes the object in an image and provides a proper label. In the paper, three popular feature 

descriptor algorithms that are Scale Invariant Feature Transform (SIFT), Speeded Up Robust Feature 

(SURF) and Oriented Fast and Rotated BRIEF (ORB) are used for experimental work of an object 

recognition system. A comparison among these three descriptors is exhibited in the paper by determining 

them individually and with different combinations of these three methodologies. The amount of the features  

extracted using these feature extraction methods are further reduced using a feature selection (k-means 

clustering) and a dimensionality reduction method (Locality Preserv- ing Projection). Various classifiers i.e. 

K-Nearest Neighbor, Naïve Bayes, Decision Tree, and Random Forest are used to classify objects based on 

their similarity. The focus of this article is to present a study of the performance comparison among these 
three feature extraction methods, particularly when their combination derives in recognizing the object more 

efficiently. In this paper, the authors have presented a comparative analysis view among various feature 

descriptors algorithms and classification models for 2D object recognition. The Caltech-101 public 

dataset is considered in this article for experimental work. The experiment reveals that a hybridization  of 

SIFT, SURF and ORB method with Random Forest classification model accomplishes the best results as 

compared to other state-of-the-art work. The comparative analysis has been presented in terms of 

recogni- tion accuracy, True Positive Rate (TPR), False Positive Rate (FPR), and Area Under Curve 

(AUC) parameters. 
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Abstract 
In this article, the authors have presented the design and development of automatic spontaneous speech recognition o f  the  

Punjabi language. To dimensions up to the natural speech recognizer, the very large vocabulary Punjabi tex t corpus has 

been taken from a Punjabi interview’s speech corpus, presentations, etc. Afterward, the Punjabi tex t corpus has been  

cleaned by using the proposed corpus optimization algorithm. The proposed automatic spontaneous speech model has been 

trained with 13,218 of Punjabi words and more than 200 min of recorded speech. The research work also confirmed that the 

2,073,456 unique in-word Punjabi tri-phoneme combinations present in the dictionary comprise o f  131 phonemes. The  

performance of the proposed model has grown increasingly to 87.10% sentence-level accuracy for 2381 Punjabi t ra ined 

sentences and word-level accuracy of 94.19% for 13,218 Punjabi words. Simultaneously, the word  erro r ra te has been 

reduced to 5.8% for 13,218 Punjabi words. The performance of the proposed system has also been tested by using o ther  

parameters such as overall likelihood per frame and convergence ratio on various iterations for different Gaussian mixtures. 

 
Keywords Gaussian mixtures · MFCC · Recognition accuracy · Spontaneous speech · Acoustic model 

 

1 Introduction 

 

From human prehistory to the new media o f the f uture,  

speech communication has been and will be the lea d ing 

mode of human social bonding and information exchange.  

In addition to human communication, the human 

 

inclination for spoken language communication f inds a  

replication in human–machine interaction as well. The area 

of automatic speech recognition (ASR) exploded in the last 

decades since people incline to be more and more occupied 

and look after hands-free and eyes-free alternative medium 

to devices. ASR is the process of taking a sound of dia - 

logue as an input, recorded by a microphone, a  phone, etc., 

   and renovates it into transcription as close as likely to the 
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Abstract 

Refining visibility through haze removal from image becomes an inevitable chore and 

essential to recognize and track vehicles, traffic signal, and signs clearly under road 

safety. That can face a recurrent degradation under destitute climatic circumstances for 

instance fog, rain, cloud, and smog. To diminish this constraint, various methods were  

designed and implemented, but most were not capable of obtaining the improved 

quantitative outcomes. Therefore, a new algorithm Fog Elimination using Multiple 

Thresholds (FEMT) for single image haze eviction that meritoriously obtains the 

signif- icant results on both gray and colored over real and synthetic images using 

multiple thresholds is proposed in this paper. The proposed method targets on the ligh t 

regions by reducing the brightness and increasing the contrast of image at different levels. 

Finally, by grouping all the obtained resultant images leads to the generation of the 

resultant defogged image. The qualitative and quantitative analysis is carried out for an 

assessment of digitalized de-hazed images acquired from the proposed algorithm and 

compared to the prior techniques. Simulated fallouts entitle high  resemblance to the 

corresponding ground truth, reduction in computation time consumption to 88% and error 

of 98%. The proposed approach can be applied in the field of robotics, human activity 

monitoring, smart systems, and digital investigation on the hazy images. 
 

Keywords Fog Removal . Multip l e Thresho lds . Image Enhancemen t . Visib ility Resto ration 

 

1 Introduction 
 

Poor weather sources from the major atmospheric components (such as fog/haze, rain, cloud and smog) turns a diminution in visibility 

and color distortion in the scenes [11]. Degradation in scene visibility is primary cause of accidents all over the globe. When light 

approaching 
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Abstract 

Automatic emotion recognition is a critical part of human-machine interactions. 

Reflec- tion of emotions and to develop its understanding is crucial to provide 

dealings across human beings and machine frameworks. This work determines an 

automatic system that distinguishes different emotions connoted on the face. The 

framework is deliberated to apply the hybridization of feature extraction and 

optimization using PCA and PSO, respectively, to accomplish a high precision rate. 

PCA is used to get high-quality feature vectors for each category of emotion. Swarm 

intelligence, optimization is applied to get an optimized feature vector which is 

essential for classifying the features in the testing phase. For exploratory work, the 

authors have considered the Japanese Female Facial Expression (JAFFE) dataset. A 

maximum classification rate of 94.97% is achieved with the proposed technique. The 

proposed framework execution is assessed in terms of the false rejection rate, false 

acceptance rate, and accuracy. 
 

Keywords Emotion recogn ition . Gradien t . PCA . PSO . Human -compu ter interaction 

 

1 Introduction 
 

Communication between individuals incorporate not just spoken language, but also some signs  of non-verbal communication as well, for 

example, hand movement, facial expressions, and voice tone, that indicates feelings and provides feedback. If computers could 

interpret these emotional sources, they could give specific and suitable help to clients in ways that are more tuned in to the user’s 

needs and inclinations. The interaction between human beings and 
 

Significance of the Work A framework proposed in this article will be helpful for the automatic facial emotion recognition system based on facial expression. A 

hybridi z at io n of featu re extractio n and optimizat ion using PCA and PSO has been employed in this work to achieve acceptable recognition results. 
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Abstract 

Offline handwritten word recognition assumes an imperative part in the domain of document analysis 
and recognition. This article describes a technique for the recognition of offline handwritten Gurumukhi 

words. The proposed system uses a holistic approach to  recognize a word, where a word itself is considered as 

an individual item. Thus, the word is recognized without considering any explicit segmentation. A set of 

features, i.e. zoning features, diagonal features, intersection & open-end point features is considered to 

extract the desirable characteristics from the word images. The classification techniques like k- Nearest 

Neighbor (k-NN), Support Vector Machine (SVM) and Random forest classifiers are employed for the 

recognition purpose. To boost the system performance, majority  voting scheme of all the considered 

classifiers and an ensemble algorithm i.e. AdaBoost (Adaptive Boosting) algorithm are used. This system 
is evaluated on the database com- prising 1,00,000 samples of 100 different city names handwritten  in  

Gurumukhi script. Maximum recognition accuracy of 88.78% has been achieved using AdaBoost 

method- ology and the attained results are comparable with state-of-the-art results. 
 

Keywords Handwritten word recogn ition . Feature extraction . Class ification . AdaBoos t . Holistic approach 

 
 

1 Introduction 
 

As the generation is moving in the direction of the digitized world, it is essential to acquire the changes in the real-life problems. Without 

digitization, readers face the problem to store the 
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Abstract 

Face detection is important part of face recognition system. In face recognition, face  detection is taken 

not so seriously. Face detection is taken for granted; primarily focus is on face recognition. Also, many 

challenges associated with face detection, increases the value of TN (True Negative). A lot of work has 

been done in field of face recognition. But in field of face detection, especially with problems of face 

occlusion and non-uniform illumination, not so much work has been done. It directly affects the 

efficiency of applications linked with face detection, example face recognition, surveillance,  etc.  So, 
these reasons motivate us to do research in field of face detection, especially with  problems of f ace 

occlusion and non-uniform illumination. The main objective of this article is to detect face in still 

image. Experimental work has been conducted on images having problem of face occlusion and non-

uniform illumination. Experimental images have been taken from public dataset AR face dataset and 

Color FERET dataset. One manual dataset has also been created for experimental purpose. The images in 

this manual dataset have been taken from the internet. This involves making the machine intelligent 

enough to acquire the human perception and knowledge to detect, localize and recognize the face in an 

arbitrary image with the same ease as humans do it. This article proposes an  efficient technique for face 

detection from still images under occlusion and non-uniform illumination. The authors have presented a 

face detection technique using a combination of YCbCr, HSV and L × a × b color model. The proposed 
technique improved results in terms of Accuracy, Detection Rate, False Detection Rate and Precision. 

This technique can be useful in the surveillance and security related applications. 
 

Keywords Face detection . Occlu s ion . Human compu ter interaction . Illumination 
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Abstract 
Literature survey shows that the recommendation systems have been largely adapted and evaluated in various domains.  

Due to low performances from various cyber attacks, the adoption of recommender system is in the initial stage of defense  

systems. One of the most common attacks for recommender system is shilling attack. There are some existing techniques  

for identifying the shilling attacks built in the user ratings patterns. The performance of ratings on  target item s d if fers  

between the attack user profiles and actual user profiles. To differentiate the certain profiles, the affected profiles are known 

as attack profiles. Besides the shilling attacks, real cyber attacks are taking place in the community which are being solved  

by Petri Net methods. These attacks can be falsely predicted (shilling attacks) by the users which can raise security threats. 

For identifying various shilling attacks without a priori knowledge, Recommendation System suffers from low a ccuracy.  

Basically, recommendation attack is split into nuke and push attack that encourage and discourage the recommended target 

item. The strength of shilling attack is usually measured by filler size and attack size. An experiment over unsuperv ised  

machine learning algorithms with filler size 3% over 3%, 5%, 8% and 10% attack sizes is presented for Netflix  da taset. 

Furthermore, we conducted an experiment on data of 26 K videos on the Trending YouTube Video Statistics, to predict the 

user preferences for a particular genre of videos using Machine Learning Algorithms. Based on the results, it observed that 

the Boosted Decision tree performs the best with an accuracy of 99 percent. 

 
Keywords Recommender system · Shilling attack · Collaborative filtering · YouTube video statistics · Machine learning · 

Cyber attacks · Security threats · Defense systems · Soft computing 
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Abstract 

As a novelist and the most secure biometric method, finger vein recognition has gained substantial 

significance and various pertinent researches have been reported in literature. However,  it is dif f icult to  

extract a more reliable and accurate finger vein pattern due to the random noise, poor lighting, 

illumination variation, image deformation and blur. Furthermore, improper parameter settings of  SVMs 

lead to poor classification accuracy and apparently, not much relevant research has been conducted  on its 

optimal parameter setting. To alleviate these problems, this paper proposes an efficient finger vein 

recogni- tion framework consisting of the hybrid Local Phase Quantization (LPQ) for robust feature 

extraction and Grey Wolf Optimization based SVM (GWO-SVM) to compute the best parameter 
combination of SVM for optimal results of binary classification. Finger vein features are first extracted  

by integrating LPQ, which is invariant to motion blur and deformation, with Local Directional Pattern 

(LDP), which is robust to random noise and illumination variation, to augment the recognition 

performance and reduce the computational time. Then, GWO-SVM is used for classification in order to 

maximize the classification accuracy by determining the optimal SVM parameters. The extensive  

experimental results indicate remarkable performance and significant enhancements in  terms of 

recognition accuracy by the proposed framework compared to the existing techniques and prove the 

effectiveness of the proposed framework on four tested finger vein datasets. It has outperformed the 

typical SVM approach and kNCN-SRC two-stage methodology via achieving the recognition accuracy of 
98% and equal error rate as low as 0.1020%. 

 

Keywords Biometric . Finger vein . Support vector machines (SVM) . Local directional pattern (LDP) . Local phase quantization (LQP) . 

Grey wolf optimization (GWO) 

 

 
 
 

* Shalli Rani 
shalli.rani@chitkara.edu.in; shallir79@gmail.com 

mailto:shalli.rani@chitkara.edu.in
mailto:shallir79@gmail.com


 

 

METH OD OLO GI ES  AN D  APPLIC ATION   

 

 

S. No. 59 
 

So ft Computing (2021) 25:6329–6338 

h ttps://doi.org/10.1007/s00500-021-05620-9 

Recognition of online handwritten Gurmukhi characters using 
recurrent neural network classifier 

 
Harjeet Singh1 · R. K. Sharma2 · V. P. Singh2 · Munish Kumar3 

 
Published  online: 10 February 2021 
© The  Author(s), under exclu sive  licence to  Springer-Verlag GmbH, DE part o f Springe r Natu re 2021 

 

Abstract 

Handwriting recognition is one of the challenging tasks in the area of pattern recognition and machine 

learning. This paper presents the recognition of Online handwritten basic characters of Gurmukhi, an 

Indian script used by more than 100 mil- lion individuals. There are 41 basic characters (i.e., 

Consonants) in Gurmukhi and we have used a primary dataset of 52,570 Gurmukhi words, written by 

175 different individuals. A total of 81 stroke-classes have been identified to repre- sent the 41 basic 

characters. The handwritten data is stored and annotated at stroke-level. In order to train the 

classifier, we have taken 150–170 average samples of each identified stroke-class. Af ter performing 

the training/testing experiments, an accuracy of 98.67% has been achieved for stroke classif ication 

using RNN classifier and 90.93% obtained as testing accuracy. 

 

Keywords Online handwritin g recognitio n Gurmukhi script Strokes classification Recurrent 

neural network Post-processing 
 

 

1 Introduction 
 

Research in the area of online handwriting 

recognition systems has become more prevalent 

due to the rapid advance- ments in the Information 

Technology sector. In the online handwriting 

recognition environment, the handwritten sam- 

ple is being captured using the smart devices 

such as PDA, Tablet-PC, digitizer, and touch-

based mobile. Online handwriting recognition 

(OHR) involves the transformation 

 
B Munish Kumar 

munishcse@gma il. co m 

Harjeet Singh 
harjeet.singh@chitkara.edu.in; harjeet.research@gmail.com 

R. K. Sharma 
rksharma@thapar.edu 

V. P. Singh  
vpsingh@thapar.edu 

 

2 Thapar Institute of Engineering and Technology, Patiala, 
Punjab, India 

3 Department of Computational Sciences, Maharaja Ranjit 
Singh Punjab Technical University, Bathinda, Punjab, India 

 

mailto:munishcse@gmail.com
mailto:harjeet.research@gmail.com
mailto:arjeet.research@gmail.com
mailto:rksharma@thapar.edu
mailto:vpsingh@thapar.edu


 

 

 

S. No. 60 

 

J. Vis. Commun. Image R. 75 (2021) 103052 

 
 
 
 
 
 
 
 

 

Gait recognition based on vision systems: A systematic survey  

Munish Kumar a,*, Navdeep Singh b, Ravinder Kumar c, Shubham Goel c, Krishan Kumar d
 

a 
Department of Computational Sciences, Maharaja Ranjit Singh Punjab Technical University, Bathinda, Punjab, India 

b 
Department of Computer Science & Engineering, University College of Engineering, Punjabi University, Patiala, Punjab, India 

c 
Department of Computer Science & Engineering, Thapar Institute of Engineering and Technology, Patiala, Punjab, India 

d 
Department of Information Technology, University Institute of Engineering and Technology, Panjab University, Chandigarh, India 

 

 

A  R  T  I  C  L  E I  N  F  O   

 
Keywords: 

Gait recognition 

Surveillance 

Biometric 

Person identification 

A  B  S  T  R  A  C  T   
 

With the growing popularity of biometrics technology in the pattern recognition field, especially identificati o n o f  

human has gained the attention of researchers from both academia and industry. One such type of biometric  

technique is Gait recognition, which is used to identify a human being based on their walking style. Generally, 

two types of approaches are adopted by any algorithm designed for gait recognition, namely model based and 

model free approaches. The key reason behind the popularity of gait recognition is that it can identify a person 

from a considerable distance while other biometrics has failed to do so. In this paper, the authors have conducted 

a survey of extant studies on gait recognition in consideration of gait recognition approaches and phases of  a g ai t  

cycle. Moreover, some aspects like floor sensors, accelerometer based recognition, the influences of environ- 

mental factors, which are ignored by exiting surveys, are also covered in our survey study. The information of 

gait is usually obtained from different parts of silhouettes. This paper also describes different benchmark datas ets  

for gait recognition. This study will provide firsthand knowledge to the researchers working on the gait recog- 

nition domain in any real-world field. It has been observed that work done on the gait recognition with suffi- 

ciently high accuracy is limited in comparison to research on various other biometric recognition systems and has  

enough potential for future research. 
 

 

 

1.  Introduction 

 
The technology of biometric recognition is getting an immense 

popularity from both academia and industry as it is used to verify the 

identity of a person using human behavioral characteristics. There are 

numerous methods of identification out of which some popular ones are 

iris scan, face recognition, voice recognition, and so on. However, all  

these methods have one common deficiency that they can only recognize 

a human being from a short distance margin. But the results obtained by 

a gait recognition technology shown that it is better than its counterparts 

while recognizing a human from a considerably long distance. Gait 

recognition is a process to identify a person using his/her walking style. 

Different individuals have different gait cycle or walking cycle. It can 

provide an efficient security infrastructure such as in airports, railway 

stations shopping malls, and so on [41]. Basically, the gait cycle is a 

quantification of the time period between two successive hitting by the 

same foot of an individual. In the case of a normal person, walking 

happens simultaneously, i.e., it happens smoothly without losing the 

balance, but this simple walking involves many complex events. 

Normally, any Gait cycle can be segregated into two separate phases as 

per research studies conducted by different researchers (Fig. 1). The first 

phase is the stance phase, which accounts for the period for which the 

foot of an individual is in contact with the ground from any aspect. In 

contrast to this, the swing phase accounts for the period for which the leg 

is in the air, i.e., no contact between the foot and floor. In the swing 

phase, the moment of leg swing is in the forward direction and this phase  

starts immediately after the completion of the stance phase. 

A stance phase of a person’s walking style can be further segregated 
into five more parts: 

 
Heel strike: Heel is striking the floor. 

Foot Flat: The posture in which a foot and ground is in complete 
contact. 

•  Mid-Stance: It is just the mid of the stance phase. 

•  Heel Off: It is a component when the heel is leaving the ground. 

•  Toe Off: It is a component when the toe leaves the ground. 

Similarly, to the stance phase, the swing phase is also further 
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Abstract 

Object recognition is a  key research area in the field of image processing and computer vision, which recognizes the object in 

an image and provides a proper label. In the paper, three popular feature descriptor a lgorithms that  are Scale I nvaria nt 

Feature Transform (SIFT), Speeded Up Robust Feature (SURF) and Oriented Fast and Rotated BRIEF (ORB) are used f or 

experimental work of an object recognition system. A comparison among these three descriptors is exhibited in the paper by 

determining them individually a nd with different combina tions of these three methodologies. The a mount of the fea tures  

extracted using these feature extraction methods are further reduced using a feature selection (k-means clustering) and  a 

dimensionality reduction method (Locality Preserv- ing Projection). Va rious cla ssifiers i.e. K-Nea rest Neighbor, Na ïve Ba yes, 

Decision Tree, a nd Ra ndom Forest a re used to cla ssify objects ba sed on their simila rity. The focus of this  article is to present a 

study of the performance comparison among these three feature extra ction methods, pa rticula rly when their combina tion 

derives in recognizing the object more efficiently. In this paper, the authors have presented a comparative analysis view 
among various feature descriptors algorithms and classification models for 2D object recognition. The Caltech-101  public  

dataset is considered in this article for experimental work. The experiment reveals that a hybridization of  SIFT, SURF and  

ORB method with Random Forest classification model accomplishes the best results as compared to other state-o f-the-art  

work. The comparative analysis has been presented in terms of recogni- tion accuracy, True Posit ive Rate (TPR), Fa lse 

Positive Rate (FPR), and Area Under Curve (AUC) parameters. 
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Abstract 
Biometric deals with the verification and identification of a person based on behavioural and physiological traits. This article presents recent advances in 

physiological-based biometric multimodalities, where we focused on finger vein, palm vein, fin- gerprint, face, lips, iris, and retina-based processing 

methods. The authors also evaluated the architecture, operational mode, and performance metrics of biometric technology. In this article, the authors 

summarize and study various traditional and deep learning-based physiological-based biometric modalities. An extensive review of biometric steps of 

multiple modalities by using different levels such as preprocessing, feature extraction, and classification, are presented in detail. Challenges and future 

trends of existing conventional and deep learning approaches are explained in detail to help the researcher. Moreover, traditional and deep learning 

methods of various physiological-based biometric systems are roughly analyzed to evalu- ate them. The comparison result and discussion section of 

this article indicate that there is still a need to develop a robust physiological-based method to advance and improve the performance of the biometric 

system. 

 

1 Introduction 

Person identification system relies on knowledge-based (What he 

knows?) method and token-based (What he pos- sess?) way to deal with 

perceive the people. In knowledge- based and token-based methods, an 

individual needs to recall the secret password (secret text) or keep the 

cards or both passwords and cards to authenticate his or her identity [69]. 

Both of these schemes are not secured, reliable and not user-friendly 

because passwords or ID cards can be eas- ily forgotten/lost, guessed or 

shared. In those techniques, a 

user can conceal his or her original identity by providing duplicate 

identification records. Besides, these identification techniques were not 

offered any evidence at the crime scene for the identification of the suspect 

person. Therefore, token- based and knowledge-based methods are not 

adequate for stable identity management. Due to the drawbacks of knowl- 

edge and possession-based approaches, a rapid increase in the 

electronically linked user community, there is a need for accurate, simple, 

convenient user identification by automatic means for Human–Computer 

Interaction (HCI) approaches [149]. By computer algorithms, modeling 

the behavioural 
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Abstract 

There are many solutions to prevent the spread of the COVID-19 virus and one of the most effective solutions is wearing a 

face mask. Almost everyone is wearing face masks at all times in public places during the coronav irus pandemic. Th is 

encourages us to explore face mask detection technology to monitor people wearing masks in public places. Most recen t 

and advanced face mask detection approaches are designed using deep learning. In this article, two state-of-the-art  object 

detection models, namely, YOLOv3 and faster R-CNN are used to achieve this task. The authors have t rained both the 

models on a dataset that consists of images of people of two categories that are with and without  face masks. This work  

proposes a technique that will draw bounding boxes (red or green) a round the fa ces of people, ba sed on whether a  person is 

wea ring a  ma sk or not, a nd keeps the record of the ra tio of people wea ring fa ce ma sks on the da ily ba sis. The  authors have also 
compared the performance of both the models i.e., their precision rate and inference time. 
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Abstract 

Deva na ga ri script is the most widely used script in India  a nd other Asia n countries. There is a  rich collection of ancient 
Devanagari manuscripts, which is a  wealth of knowledge. To make these manuscripts available to people, efforts are being 

done to digitize these documents. Optical Character Recognition (OCR) plays an important role in recognizing these 

documents. Convolutional Neural Network (CNN) is a powerful model that is giving very promising results in the field of 

cha ra cter recognition, pa ttern recognition etc. CNN ha s never been used for the recognition of the Deva na ga ri a ncient 

ma nuscripts. Our aim in the proposed work is to use the power of CNN for extracting the wealth of  knowledge from 

Devanagari handwritten ancient manuscripts. In addition, we aim is to experiment with various design options like number 

of layes, stride size, number of filters, kenel size and different functions in various layers and to select the best o f these. In 

this paper, the authors have proposed to use deep learning model as a feature extractor as well as a classifier for the recognition 

of 33 classes of basic characters of Devanagari ancient manuscripts. A dataset containing 5484 characters has been used f or 

the exper- imental work. Various experiments show that the accuracy achieved using CNN as a  feature ex tractor is better 

than other state-of-the-art techniques. The recognition accuracy of 93.73% has been achieved by using the model proposed  in  
this paper for Devanagari ancient character recognition. 

 

Keywords Devanagari handwritten character dataset . Devanagari ancient . Deep learning . Deep convolutional neural network . Optical 
charact er recogn ition 
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Abstract 

Face recognition is the process of identifying people through facial images. It has become vital for security and surveillance applicatio ns  

and required everywhere including institutions, organizations, offices, and social places. There are a number of challenges faced in  face 

recognition which includes face pose, age, gender, illumination, and other variable conditio n. Another challenge is that the database size for 

these applications is usually small. So, training and recognition become difficult. Face recognition methods can be divided into two major 

categories, appearance-based method and feature-based method. In this paper, the authors have presented the feature-based method for 2D 

face images. speeded up robust features (SURF) and scale - invariant feature transform (SIFT) are used for feature extraction. Five public 

datasets, namely Yale2B, Face 94, M2VTS, ORL, and FERET, are used for experimental work. Various combinations of SIFT and SURF 

features with two classification techniques, namely decision tree and random forest, have experimented in this work. A maximum 

recognition accuracy of 99.7% has been reported by the authors with a combination of SIFT (64-components) and SURF (32-

components). 

 

Keywords Face recognition  · SURF · SIFT · Decisio n  tree · Random forest 

1 Introduct io n 

 

Face is  a very  important human trait. It is  the most s ignificant biological trait which differentiates one person from others.  Whenever we want 

to authorize someone manually, we sim- ply recognize the face and authorize it. When an intelligent system/machine mimics  th is  h u m an 

behavior, it is known as face detection. Face recognition is a science of recogniz- ing the human face from a number of images/datab as e.  

It is a very significant area of research as it has wide applica- tions in  various domains. There are enormous applications of  face recognition. 

Major applications include the authentica- tion of users for various applications and devices. It includes unlocking of lapto ps,  m ob iles,  an d 

other software-based sys- 
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Abstract 

Object recognition is one of the research area in the field of computer vision and image 
processing because of its varied applications in surveillance and security systems, 
biometrics, intelligent vehicle system, content based image retrieval, etc. Many 
researchers have already done a lot of work in this area, but still there are many issues like 
scale, rotation, illumination, viewpoint, occlusion, background clutter among many more 
that draw the attention of the researchers. Object recognition is the task of recognizing 
the object and labeling the object in an image. The main goal of this survey is to present a 
comprehen- sive study in the field of 2D object recognition. An object is recognized by 
extracting the features of object like color of the object, texture of the object or shape or 
some other features. Then based on these features, objects are classified into various  
classes and each class is assigned a name. In this paper, various feature extraction 
techniques and classification algorithms are discussed which are required for object 
recognition. As the deep learning has made a tremendous improvement in object 
recognition process, so the paper also presents the recognition results achieved with 
various deep learning methods. The survey also includes the applications of object 
recognition system and various challenges faced while recognizing the object. Pros and 
cons of feature extraction and classification algorithms are also discussed which may help 
other researchers during their initial period of study. In this survey, the authors have 
also reported an analysis of various researches that describes the techniques used for 
object recognition with the accuracy achieved on particular image dataset. Finally, this 
paper ends with concluding notes and future directions. The aim of this study is to 
introduce the researchers about various techniques used for object recognition 
system.
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Abstract 
Images are acquired and stored digitally these days. Image forensics is a science which is concerned with revealing the  underlying f acts  

about an image. The universal approaches provide a general strategy to perform image forensics irre - spective of the type of 

manipulation. Identification of acquisition device is one of the significant universal approach. This  review paper aims at an aly zin g th e 

different types of device identification approaches. All research papers aiming camera and mobile detection using image analy s is  were 

acquired and then finally 60 most suitable papers were included. Out of  these, 32 states of art papers were critically analyzed and 

compared. As every research starts with the literature review such  analysis is significant. This is the first attempt for source cam era an d  

source mobile detection evaluation as per the authors  knowledge. The authors have concluded that the Accuracy rate of Lens Aberratio n  

based detection techniques deteriorates  when the different source camera from same brand were under consideration. The perfo rman ce 

of color filter array Based Detection techniques dropped when the post processing operation were used on images .  Th es e tech n iq u es 

were vulnerable to high compression rate for JPEG images. 

 

1 Introduction to Image Forgery and Forensics 

 
An image is a grouping of pixels. These pixels are arranged  in 

rows and column to depict an image in a 2-dimensional structure. 

Each pixel has some area and intensity value associated with it as  

exhibited in Fig. 1. Intensity values at respective areas constitu te  

an image. An image processing operation will result in the 

modification of intensity value of pixels in an image. The am o u n t 

of change in pixel intensity depends on the image processing 

procedure. For example, if the brightness of an image needs to  b e 

increased or con- trast needs to be enhanced; the intens ity  v al u e 

of the pixels needs to be altered slightly. While if one object 

needs to be translated or rotated in the image, then the intensity 

values of 

the pixels need to be changed altogether. An image is char- 

acterized by its color depth and resolution. The color depth  o f  an  

image is controlled by the quantity of bits (k) required to represen t  

an image pixel. Generally, a pixel is represented by 24 bits; 8-bit 

for each Red, Green and Blue (R, G and B) plane, thus resultin g 

in color depth of 2
24 

colors in the image. Another significant 

attribute of an image is its reso- lution. It is equivalent to the 

quantity of pixels present in an image. It is determined as the 

product of the number of rows (m) and number of columns (n) of  

pixels present in an image, i.e. ‘m × n’. Resolution and color depth 

of an image has a direct impingement on the image size. The 

image size is determined as ‘m × n × k’. The image size increases 

when either number of pixels, or the color depth increases. A go o d  

quality image, having high resolution and high color depth,  would  

have a larger image size as compared to a poor-qual- 
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Abstract 

Newspapers are always a standard medium to convey important information to masses of people in recent time as well as in  o ld  tim e.  

An automated system is required to convert information into a processable form so that information could be searchable. Man y  ef fo r ts 

have been done on Gurmukhi script documents in typed or written form, but very few articles are  present on Gurmukhi script newspaper 

text recognition or text and image segmentation. Image/graphics segmentation of  text is mandatory before feeding newspaper text to 

OCR for accurate results. In the literature, many techniques have been  proposed for segmenting images and text, but many are co m p lex  

in nature. In this article, the authors have proposed a very  simple and effective hybrid approach based on run length smoothing algorithm 

and projection profile to segment an image from text in Gurmukhi script newspaper articles. Both horizontal and vertical run length 

smearing algorithm is used for labeling the regions. Logical AND operator is applied to resultant images to identify the  tex t  an d  im age  

regions. To segment the image region among the labeled regions, projection profile technique is implemented. The combination of th es e 

two techniques has produced very good results. 

Keywords Segmen ta tion  · Gurmukh i · RLS A · Projec tion  profiles 

 

1 Introduction 

Newspapers contain information in various forms like text,  

images, maps, etc. Paper can get decay with the advent of time and 

due to stains, spotting, etc. Digital copy of the news can  p reserv e 

very important information of some historical events. But only 

digital copy does not serve the purpose. However,  to make the 

most benefit of the sharable information in the digital copy, the 

digital content must be searchable and rec- ognizable through an 

optical character recognition (OCR) system. Most of the optical 

character recognition systems perform recognition of text only; 

OCRs that could recognize mixture of text and graphics are in 

progress. Many OCRs are developed worldwide at large scale to 

recognize the text of 

 

old newspapers. NDNP program made online the digitized  version 

of newspapers of USA from 1836 to 1922 (http://www. 

loc.gov/ndnp/); a project was initiated by Marriott library in 

university of Uttah around 2001 to made available the US 

newspapers from 1982 (http://www.neh.gov/us-ne://wspaper- 

program). Newspapers from Canada, US, etc., have been made fr eely 

available by Google Archive (https://news.google.com/ 

newspapers/?hl=en); a program ‘Trove’ is running to provide access 

of 20 million Australian newspaper pages from 1803 to mid-twentieth 

(http://www.nla.gov.au/content/newspaper-digit isation-program ).  If  

we need to convert newspaper information into a computer 

understandable form, then it is necessary to analyze the layo u t  of  

the document so that we could segment text regions from non-text 

regions because text regions consist 

   of the major part of the information. Page layout analysis is

http://www.loc.gov/ndnp/
http://www.loc.gov/ndnp/
https://news.google.com/newspapers/?hl=en
https://news.google.com/newspapers/?hl=en
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Abstract 

Handwritten word recognition is undoubtedly a challenging task due to various writing styles of individuals. So, lots of  efforts are put to  

recognize handwritten words using efficient classifiers based on extracted features that rely on the visual  appearance of the handwritten  

text. Due to numerous real-time applications, handwritten word recognition is an important research area which is seeking a lot of 

attention from researchers for the last 10 years. In this article, the authors have  proposed a holistic approach and eXtreme Gradient 

Boosting (XGBoost) technique to recognize offline handwritten  Gurumukhi words. In this direction, four state-of-the-art f eatu res  lik e 

zoning, diagonal, intersection & open-end points and peak extent features have been considered to extract discriminant features from th e 

handwritten word digital images. The proposed approach is evaluated on a public benchmark dataset of Gurumukhi script that comprises 

40,000 samples of handwritten words. Based on extracted features, the words are classified into one of the 100 classes based on 

XGBoost technique. Effectiveness of the system is assessed based on several evaluation parameters like CPU elapsed tim e,  accu racy ,  

precision, recall, F1-score and area under curve (AUC). XGBoost technique attained the best results of accuracy (91.66%),  recall 

(91.66%), precision (91.39%), F1-score (91.14%) and AUC (95.66%) using zoning features based on 90% data as th e  tr a in in g s et an d  

remaining 10% data as the testing set. The comparison of the proposed approach with the existing approaches has also been done which 

reveals the significance of the XGBoost technique comparatively. 

 

Keywords Handwritten word recognition · Feature extraction · Holistic approach · Gradient boosting · XGBoost 

 

1 Introduction 

 

Document image analysis and recognition is one of the significant 

progressions toward making society paperless. Handwritten word 

recognition is an emerging field in the domain of document 

analysis and recognition, which has  been a subject of deep 

research over the past 10 years (Gader et al. 1996; Senior and 

Robinson 1998; Steinherz et al. 1999; El-Yacoubi et al. 1999; 

Plamondon and Srihari 2000; Arica and Yarman-Vural 2001; 

Koerich et al. 2003; Vinciarelli et al. 2004). Handwritten wo rd  

recognition is 
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the process to recognize handwritten words (which may be 

written using any natural language) by the machine. Words  can be 

written using two modes, namely online mode and offline mo d e.  

In online mode, words are written using a pen on a digital tablet 

where the pen tip directions are noted to recognize the written 

word, whereas in an offline mode, the handwritten word sam p les  

are written on a sheet of paper using pen/pencil and then the 

paper sheet is fed to the scanner to get a digitized image of the 

document. For recognizing handwritten words, two approaches, 

namely segmentation-based approach and segmentation free 

approach, are considered. The segmentation-based approach is 

also known as analytical approach, which considers the word as a  

collection of individual characters. Thus, to recognize, initially 

the word is divided into its  individual units (characters) and th en  

the individual char- acters are recognized using recognition 

algorithms. Sometimes, there is existence of overlapping 

characters in a word which leads to an issue in its segmentation. 

This issue can be solved by the segmentation free approach to 

https://doi.org/10.1007/s00500-020-05455-w
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Abstract 

An efficient feature detection algorithm and image classification is a very crucial task in computer vision system. There are  various state-

of-the-art feature detectors and descriptors available for an object recognition task. In this paper, the authors  have compared the 

performance of Shi-Tomasi corner detector with SIFT and SURF feature descriptors and evaluate the  performance of Shi-Tomasi in 

combination with SIFT and SURF feature descriptors. To make the computations faster,  authors have reduced the size of features 

computed in all cases by applying locality preserving projection methodology.  Features extracted using these algorithms are further 

classified with various classifiers like K-NN, decision tree and random forest. For experimental work, a public dataset, namely  Caltech -

101 image dataset, is considered in this paper. This dataset comprises of 101 object classes. These classes have further contain ed m an y  

images. Using a combination of Shi-Tomasi, SIFT and SURF features, the authors have achieved a recognition accuracy of 85.9%, 

80.8% and 74.8% with random forest, decision tree and K-NN classifier, respectively. In this paper, the authors have also computed tru e  

positive rate, false positive rate and area under curve in all cases. Finally, the authors have applied the adaptive boosting methodology to  

improve the recognition accuracy. Authors have reported improved recognition accuracy of 86.4% using adaptive boosting with rando m  

forest classifier and a combination of Shi-Tomasi, SIFT and SURF features. 

 

Keywords Decision tree · LPP · k-NN · Random forest · Shi-Tomasi · SIFT · SURF 

 

1 Introduction 

 

Nowadays, object recognition is a hot research area in the domain 

of image processing and computer vision where an  object is 

recognized from an image. This system works just like a child 

learned in school. A child is trained in school by learning various  

shapes and object names. When he learned all objects, he can 

determine all similar objects that 
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he has already learned. The machine must be fully trained  with 

various machine learning algorithms by adding all the object 

names just like a child learn. The training process is  done by 

storing all the features of similar objects in a database. Then, an 

input image is to be tested by matching the features of the input 

image with the stored feature dataset of the images. An efficient 

object recognition sys- tem will output the name of the object 

correctly and in less time. An object can have many features as 

texture, color, shape, etc. A database of these extracted features is 

maintained and matched with the features of the query image to 

recognize an object. In this paper, the authors have used a 

corner detection algorithm, i.e., Shi-Tomasi corner detector to 

identify the object in an image. Based on experimental work, 

authors have noticed that this algorithm alone is not enough to 

achieve efficient results in terms of accuracy. So, the authors 

further used SIFT and SURF feature descriptors with Shi-Tomasi 

corner detector in combination to improve the object recognition  

results. 

Authors have depicted the individual results of all these  th ree  

feature detectors and descriptors by using K-NN

https://doi.org/10.1007/s00500-020-05453-y
mailto:munishcse@gmail.com
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Abstract 

Sustainable construction practices require cementitious materials with high strength that is strongly depen d en t u p o n  

the nature of binding materials and pore structure. The physico-chemical properties of these materials can be tailo red  

suitably by preferential substitution of cement by materials having comparatively small particle size resulting in 

improved pore structure. This study is aimed to investigate strength and microstructure of the preferentially 

substituted cement mortars with incorporation of microsilica (MS), nanosilica (NS) and their combined use at 3, 7 and  

28 days of curing. The substituent MS (5.0–20%) and NS (0.5–1.25%) have been used at a water binder ratio  o f  0 .5 .  

The specimens were analyzed for the fresh (consistency, setting time,  flow) and hardened (compressive and split 

tensile strength) properties and a correlation between compressive and split  tensile strength was obtained. Mortar 

containing NS was found to develop better strength as compared to the mortar containing MS. The optimum usage o f  

MS with incorporation of NS was further found to increase the strength of mortar significantly. SEM-EDX was  u s ed  

for the analysis of the microstructure of the specimens and the correlation between Ca and Si content was used to 

analyze the cement matrix. The findings show that the optimized usage of micro and nano silica can giv e b en ef icial 

effects to improve the fresh properties as well as strength with dense microstructure.  

Keywords: Composites Cement Mortar Microstructure Micro silica  Nano silica  

Compressive Strength 

© 2020 Elsevier Ltd. All rights reserved. Selection and peer-review under responsibility of the scientific 

committee of the International Conference on Advanced Materials Behavior and Characterization.  
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Show/hide abstract 

 
 

Abstract: Nanotechnology provides an innovative approach at the interjection of science and tech n ol ogy  

especially in the concrete sector to solve the issues prevailing in the construction industry. The prime 

concern is related to the development of sustainable concrete with enhancement of performance i n  terms  

of strength and durability. On the parallel concern is related to decrease in cement use and production 

leading to reduced global carbon dioxide emissions. As per literature, various nanoparticles have been 

used in this context as a partial substituent for cement due to their small size, high surface area and 

pozzolanic action. This review highlights the beneficiary role of zinc oxide nanoparticles in  i mp rov in g th e 

performance of cement composites. Zinc oxide (ZnO) nanoparticles have unique optic, antimi c robi al an d 

photocatalytic activity. These ultra-fine nanoparticles have a filler effect and have been found to impact th e 

hydration reaction in the cement matrix. The introduction of ZnO nanoparticles has been  fo un d  to  i mp ar t 

photocatalytic properties in the cement structures. The impact of ZnO nanoparticles on setting time, 

microstructure and strength has been discussed in detail. Study reveals that with optimized dosage of 

these nanoparticles, mortars and concrete with increased mechanical strength and antimicrobial properties  

can be prepared. It provides an innovative pathway in construction industry to build self -cleaning, d urabl e 

and eco-friendly structures. 
 

 

 

Keywords: Nanotechnology / Zinc oxide nanoparticl es / Compressive strength / Microstructure / 

Photocatalytic activity / Antimicrobial activity 
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