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Abstract— This This theory presents an advanced method in the direction of the progress of a 

green concrete. Geopolymer can be atmosphere friendly building materials. The study built on 

Geo polymer concrete with 100% replacement of cement used. This paper reviews several 

materials for producing of geopolymer concrete such as fly ash, aggregate, M-sand and alkaline 

solution. Geopolymer concrete which is formed by geo polymerization between fly ash and 

alkaline solution (like sodium hydroxide and sodium silicate). The grade which is chosen for the 

study was M - 40. The mix were designed for molarity of 10M, 12M &14M. Compressive 

strength which was obtained by curing with 7, 14 and 28 days, flexural strength and fatigue 

flexural strength was obtained at curing with 28 days. The geopolymer concretes comprises of 

mineral polymer of alumina-silicates and binder content of conservative concrete have Portland 

cement P-C crops C-S-H gel. Afresh produced geopolymer then exposed to durability studies 

below different destructive chemical environment with exact reference to the result of acid, 

sulphates and chloride salt when compare with ordinary Portland cement. And also calculate the 

cost and energy analysis of GPC with ordinary Portland cement. 
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I. INTRODUCTION 

General Introduction includes about present situation 

about the construction of pavement. Also explains about 

objective, aim and scope of the project. Highways in 

addition to transport has definite to shift in the direction 

of manufacture concrete pavement. The defaulting mode 

of structure on national highways after in view of factor 

connected to weather condition, consumption of fuel, 

cost maintenance and service life of pavement. Mainly 

aims to sponsor environment friendly structure in 

performance of highway plans. Preliminary cost of rigid 

pavement is noticeably higher than flexible pavement, 

till today flexible pavement has been developed 

favoured. The lifespan cost of rigid pavement has shown 

be more inexpensive th 

an flexible pavement, while choosing the type of 

pavement initially consider the life cycle cost. Life-cycle 

cost is the primary investment cost and the preservation 

cost for design life of the pavement construction. The 

preliminary cost of rigid pavement can be bringing down 

to some additional of fly ash. It is mix in addition with 

coarse aggregate and fine aggregate. In this case, 

lifecycle cost decreases further. Rigid pavement is 

normally chosen for location facing hefty rainfall or 

soaked areas. India takes 4.87 million km way network 

crosswise the world. It is next largest road network 

crosswise the world. Frequently 85% of the nation’s 

passenger traffic travel on the Indian road network. 

Highways and Expressways made with road network 

much quicker in India. Network in Highway enlarge with 

the adding of 18,637 km of Expressways in the year 

2022. Build hundreds of kilometres of roadway certainly 

includes high proportion use of natural resources. India’s 

financial development rest on initially safe, efficient, and 

well-conditioned road ways. It comprises not only 

National highways also additional roads similar to state 

highways and village road too It enable fast movement 

of requirement of goods and passengers. And also, 

creation of highways has stretched an all-time in height 

and still increased step of construction is projected to 

stay for the approaching years. Indian roads are mostly 

asphalt-based bitumen roads and relate to concrete roads 

are identically small. 

1.2 Geopolymer Defines the chemistry and terminology 

of geo polymers, and additional analyses of geopolymer 

knowledge also presented here. 1.2.1 Chemistry and 

terminology Geopolymer first well-defined by 

Davidovits in 1978. He also advised chemical 

breakdown of geopolymer founded on silica-aluminate. 

Geo polymer concrete moulded by the geo 
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polymerisation between alkaline solution and fly ash. 

1.2.2 Sources of alkaline liquids and materials Main 

elements of geopolymer concrete is alkaline solution and 

basis materials. Geo polymer which is ironic in 

aluminium (Al) and Silica (Si) The special of source 

material for creation geopolymer concrete be subject on 

the cost, convenience, demand of users, and application 

of it. Alkaline liquids which is got from alkali metals that 

are generally sodium or potassium based. 1.3 Objectives 

of the study • It evaluates and find about the energy 

properties of geopolymer concrete due to substitute of 

cement by flyash and M-sand • To develop high 

performance GPC incorporating Flyash and M-sand. • To 

compute the reduction of slab thickness as per IRC-58-

2011 with different slab temperature with various 

concrete mixes. • It examines the cost and energy 

analysis of GPC with flyash and M-sand 2. 

LITERATURE REVIEW It includes the literature 

reviews of various study and use of many alternative 

materials in concrete. Chin and Cheng(2003) : Study 

described the production of fire -fight geopolymer with 

Msand. The grouping of sodium silicate and potassium 

hydroxide castoff as alkaline solution. The left-over 

material by-products fly ash and M-sand are most latent 

bases of geopolymer .Learning have been linked to use 

of sources solids. R.Kawade1 P.A.Salunkhe2 

S.D.Kurhade2 (2011) : Test consequences have 

discovered that compressive strength rises with rise in 

molarity. manufacture of Portland cement contribute 5-

7% of entire green house gas discharge also munches 

large quantity energy .so it is important to find substitute 

to adhesive. Fly ash is a by product of coal gained from 

thermal power bush. also amusing in silica and alumina. 

The paper, fly ash is hand-me-down to produce a 

geopolymer material. Geopolymer is a solid subsequent 

from the response to factual that is ironic in silica, 

alumina and alkaline resolution. Geopolymer concrete is 

entirely cement permitted concrete, fly ash turn as folder 

and alkaline result act as an activator. Fly ash, alkaline 

activator experience geo polymerization procedure 

harvest alumino silicate gel. Alkaline resolution use to 

existing training is grouping of sodium silicate 

(Na2Sio3) with sodium hydroxide (NAOH) ratio 2.5. 

ranking elected to examination stayed M40. mixture 

were calculated for molarity of 12M, 14M and 16M. test 

outcomes have revealed compressive strength surges 

with growth in molarity. M. I. Abdul Aleem1, P. D. 

Arumairaj2 (2012) : Learning evaluates the ingredients 

of geopolymer concrete. Its asset and potential tenders. 

Geopolymer produced deprived of using in the least 

cement. Fly ash found by the by -creation of coal gained 

by thermal power plant and which is ironic in silica and 

alumina and it is exceptional concrete material than that 

of present material. Brajesh Mishra (2015) : Paper 

pronounces white toppings also defines ultra thin and 

tinny white toppings Thin white topping is a attached 

layer of concrete of width 100 mm to 150 mm while an 

ultrathin layer is 50 mm to100 mm thick When the 

thinness of the concrete coating is 200 mm ,extra and not 

bonded to the asphalt it is named unbonded or 

conventional White topping. Bonded White topping, use 

of ultrathin white topping (UTW) is favored for 

deteriorated asphalt concretes with fatigue and rut 

suffering. real thickness of ultrathin white topping is 

dependent on traffic filling, present asphalt pavement 

thinness and grouping of concrete. Due too replication of 

wheel masses, difference in fever and other 

environmental belongings most of pavements get 

injured. Casing of asphalt pavement with a layer of 

cement concrete is called as White topping. Harikrishna 

Damer , & Srikanth Maheshwaram 2 (2017) : Work 

existing aim reviewing the compressive gift behaviour of 

geopolymer actual with and short of totaling M- sand at 

dissimilar remedial rules, and also at unlike Molarities of 

Alkaline liquids .involves of fly ash, alkaline liquids and 

M-sand. Alkaline liquid to the fl yash ratio as 0.45 and 

also changing cement by100% fly ash. Compressive 

strength is gritty at 24hrs, 48hrs and 96hrs by oven 

remedial at temperature 60ºc and likening these results 

by adding beaker fibres as 0.04% by bulk of geopolymer 

Concrete. 3. MATERIALS AND METHODOLOGY 3.1 

Introduction This chapter describes the materials and 

methodology Of the study. 3.2 Materials 3.2.1 Fly ash 

(IS:3812) Fly ash it is a by-product of waste solid .It is 

obtained from powdered coal burning and other 

materials. Its requirement are established to in 

accordance with Indian standard specification(IS:3812) 

in our experiment fly ash is taken from somanahalli, near 

Yodhavana hills , Thalghatapura, Bangalore. Specific 

gravity of flyash is 2.4, and also fineness modulus is 

10% Figure 3.1 - Sample of flyash material 

3.2.2 Coarse aggregate (IS:383)1970 It is acquired from 

a local source. This coarse aggregate used size between 

10mm to 20mm with fineness modulus is 7.92% and 

with specific gravity is 2.63. And also I tested aggregate 

impact value is 20.5% and crushing value 35%. 3.2.3 

Fine aggregate (IS:383)1970 In this study M-sand has 

been used as a concrete mixture as a fine aggregate M-

sand is produced from gravel, slag and crushed stone. M-

sand we should fallow the Indian standard (IS:2386 & 

IS:383). Specific gravity of fine aggregate 2.25 ,also 

water absorbtion 0.4 and bulk density 2.45 g/cm3 Figure 

3.2- Sample of M-sand material 3.2.4 Alkaline solution 

Alkaline liquid used as a grouping of sodium hydroxide 

solution and sodium silicate. Sodium silicate solution 

(Na2o=13.7%, Sio2=29% and H2o=55.9% by mass). 

Sodium hydroxide we get in pellets or flakes we get it 

from local contractors. Sodium hydroxide which is in 

pellets form liquified in water already doing the 
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experiment for 24 hours to contract solution. Figure 3.3- 

Preparation of Alkaline solution 3.2.5 Water Water is use 

for partying and preserving of concrete mixture. Which 

would be clean after salt ,acid and oil .as they decrease 

the strength of hardened concrete and fresh concrete. For 

Portland water we should fallow the IS:456 

3.3 EXPERIMENTAL INVESTIGATION 3.3.1 

Concrete Sample Mix design of concrete for M40 grade 

of geopolymer we fallow the IS 10262:2009 . I have 

done with flyash ,M-sand, aggregate ,alkaline solution 

and water, M40 mix of geopolymer prepare cube size 

150X150X150 mm and beam size 100X100X500 mm 

specimens are casted. Table 3.1 – Mix design for M40 

Geopolymer Materials Quality in terms (kg/m^3) Fly ash 

400 Fine aggregate 670 C0arse aggregate 1282 Water 

cement ratio 0.3 Sodium silicate 60 S0dium hydroxide 

60 3.3.2 METHODOLOGY This research work, M40 

grade of geopolymer concrete is used. for the testing of 

strength tests that is compressive, Flexural and Fatigue 

flexural strength test with include the average of three 

specimen after 7,14 and 28 days Figure 3.1 – Concrete 

mixing 4. RESULTS AND DISCUSSIONS 4.1 

Introduction Chapter describes the results and discussion 

regarding experimental works. The results which we got 

after proper grade of mixing .it also includes properties 

of hardened and fresh concrete. 4.2 Fresh concrete test 

properties 4.2.1 Vee-bee test This test can be done by 

vee-bee consisto- meter machine. It is the time required 

for concrete from moulding to demoulding stage. it 

should be taken in seconds noted by stopwatch, The 

results are given below by tables an g 

Comparator is a circuit that output is binary information 

depending upon the comparison of two input voltages 

here the comparison in 

. The output waveform of comparator shown in Fig 8. 

Power waveform of the single tail comparator is shown in 

Fig 9.  

II. CONCLUSION 

Comparison of three double tail comparator circuits being 

done. All the circuits simulated by using cadence design 

tools 90nm  

REFERENCES 

[1]. P. Nirmala, T. Manimegalai, J. R. Arunkumar, S. Vimala, G. 

Vinoth Rajkumar, Raja Raju, "A Mechanism for Detecting the 

Intruder in the Network through a Stacking Dilated CNN 

Model", Wireless Communications and Mobile Computing, 

vol. 2022, Article ID 1955009, 13 pages, 2022. 

https://doi.org/10.1155/2022/1955009. 

[2]. D. Sathyanarayanan, T. S. Reddy, A. Sathish, P. Geetha, J. R. 

Arunkumar and S. P. K. Deepak, "American Sign Language 

Recognition System for Numerical and Alphabets," 2023 

International Conference on Research Methodologies in 

Knowledge Management, Artificial Intelligence and 

Telecommunication Engineering (RMKMATE), Chennai, 

India, 2023, pp. 1-6, doi: 

10.1109/RMKMATE59243.2023.10369455. 

[3]. J. R. Arunkumar, Tagele berihun Mengist, 2020” Developing 

Ethiopian Yirgacheffe Coffee Grading Model using a Deep 

Learning Classifier” International Journal of Innovative 

Technology and Exploring Engineering (IJITEE) ISSN: 2278- 

3075, Volume-9 Issue-4, February 2020. DOI: 

10.35940/ijitee.D1823.029420. 

[4]. Ashwini, S., Arunkumar, J.R., Prabu, R.T. et al. Diagnosis 

and multi-classification of lung diseases in CXR images using 

optimized deep convolutional neural network. Soft 

Comput (2023). https://doi.org/10.1007/s00500-023-

09480-3 

[5]. J.R.Arunkumar, Dr.E.Muthukumar,” A Novel Method to 

Improve AODV Protocol for WSN” in Journal of Engineering 

Sciences” ISSN NO: 0377-9254Volume 3, Issue 1, Jul 2012. 

[6]. R. K, A. Shameem, P. Biswas, B. T. Geetha, J. R. Arunkumar 

and P. K. Lakineni, "Supply Chain Management Using 

Blockchain: Opportunities, Challenges, and Future 

Directions," 2023 Second International Conference on 

Informatics (ICI), Noida, India, 2023, pp. 1-6, doi: 

10.1109/ICI60088.2023.10421633. 

[7]. Arunkumar, J. R. "Study Analysis of Cloud Security 

Chanllenges and Issues in Cloud Computing 

Technologies." Journal of Science, Computing and 

Engineering Research 6.8 (2023): 06-10. 

[8]. J. R. Arunkumar, R. Raman, S. Sivakumar and R. Pavithra, 

"Wearable Devices for Patient Monitoring System using 

IoT," 2023 8th International Conference on Communication 

and Electronics Systems (ICCES), Coimbatore, India, 2023, 

pp. 381-385, doi: 10.1109/ICCES57224.2023.10192741. 

[9]. S. Sugumaran, C. Geetha, S. S, P. C. Bharath Kumar, T. D. 

Subha and J. R. Arunkumar, "Energy Efficient Routing 

Algorithm with Mobile Sink Assistance in Wireless Sensor 

Networks," 2023 International Conference on Advances in 

Computing, Communication and Applied Informatics 

(ACCAI), Chennai, India, 2023, pp. 1-7, doi: 

10.1109/ACCAI58221.2023.10201142. 

[10]. R. S. Vignesh, V. Chinnammal, Gururaj.D, A. K. Kumar, K. 

V. Karthikeyan and J. R. Arunkumar, "Secured Data Access 

and Control Abilities Management over Cloud Environment 

using Novel Cryptographic Principles," 2023 International 

Conference on Advances in Computing, Communication and 

Applied Informatics (ACCAI), Chennai, India, 2023, pp. 1-8, 

doi: 10.1109/ACCAI58221.2023.10199616. 

[11]. Syamala, M., Anusuya, R., Sonkar, S.K. et al. Big data 

analytics for dynamic network slicing in 5G and beyond with 

dynamic user preferences. Opt Quant Electron 56, 61 (2024). 

https://doi.org/10.1007/s11082-023-05663-2 

[12]. Krishna Veni, S. R., and R. Anusuya. "Design and Study 

Analysis Automated Recognition system of Fake Currency 

Notes." Journal of Science, Computing and Engineering 

Research 6.6 (2023): 16-20. 

[13]. V. RamKumar, S. Shanthi, K. S. Kumar, S. Kanageswari, S. 

Mahalakshmi and R. Anusuya, "Internet of Things Assisted 

Remote Health and Safety Monitoring Scheme Using 

Intelligent Sensors," 2023 International Conference on 

https://doi.org/10.1007/s00500-023-09480-3
https://doi.org/10.1007/s00500-023-09480-3
https://doi.org/10.1007/s11082-023-05663-2


 

 

I 

 

Available at https://jscer.org 

 

 

 

Page | 4  

 

 

 

 

 

Advances in Computing, Communication and Applied 

Informatics (ACCAI), Chennai, India, 2023, pp. 1-8, doi: 

10.1109/ACCAI58221.2023.10199766. 

[14]. R. S. Vignesh, R. Sankar, A. Balaji, K. S. Kumar, V. Sharmila 

Bhargavi and R. Anusuya, "IoT Assisted Drunk and Drive 

People Identification to Avoid Accidents and Ensure Road 

Safety Measures," 2023 International Conference on 

Advances in Computing, Communication and Applied 

Informatics (ACCAI), Chennai, India, 2023, pp. 1-7, doi: 

10.1109/ACCAI58221.2023.10200809. 

[15]. I. Chandra, G. Sowmiya, G. Charulatha, S. D, S. Gomathi and 

R. Anusuya, "An efficient Intelligent Systems for Low-Power 

Consumption Zigbee-Based Wearable Device for Voice Data 

Transmission," 2023 International Conference on Artificial 

Intelligence and Knowledge Discovery in Concurrent 

Engineering (ICECONF), Chennai, India, 2023, pp. 1-7, doi: 

10.1109/ICECONF57129.2023.10083856. 

[16]. G. Karthikeyan, D. T. G, R. Anusuya, K. K. G, J. T and R. T. 

Prabu, "Real-Time Sidewalk Crack Identification and 

Classification based on Convolutional Neural Network using 

Thermal Images," 2022 International Conference on 

Automation, Computing and Renewable Systems (ICACRS), 

Pudukkottai, India, 2022, pp. 1266-1274, doi: 

10.1109/ICACRS55517.2022.10029202. 

[17]. R. Meena, T. Kavitha, A. K. S, D. M. Mathew, R. Anusuya 

and G. Karthik, "Extracting Behavioral Characteristics of 

College Students Using Data Mining on Big Data," 2023 

International Conference on Artificial Intelligence and 

Knowledge Discovery in Concurrent Engineering 

(ICECONF), Chennai, India, 2023, pp. 1-7, doi: 

10.1109/ICECONF57129.2023.10084276. 

[18]. S. Bharathi, A. Balaji, D. Irene. J, C. Kalaivanan and R. 

Anusuya, "An Efficient Liver Disease Prediction based on 

Deep Convolutional Neural Network using Biopsy 

Images," 2022 3rd International Conference on Smart 

Electronics and Communication (ICOSEC), Trichy, India, 

2022, pp. 1141-1147, doi: 

10.1109/ICOSEC54921.2022.9951870. 

[19]. I. Chandra, G. Sowmiya, G. Charulatha, S. D, S. Gomathi and 

R. Anusuya, "An efficient Intelligent Systems for Low-Power 

Consumption Zigbee-Based Wearable Device for Voice Data 

Transmission," 2023 International Conference on Artificial 

Intelligence and Knowledge Discovery in Concurrent 

Engineering (ICECONF), Chennai, India, 2023, pp. 1-7, doi: 

10.1109/ICECONF57129.2023.10083856. I. Chandra, K. V. 

Karthikeyan, R. V, S. K, M. Tamilselvi and J. R. Arunkumar, 

"A Robust and Efficient Computational Offloading and Task 

Scheduling Model in Mobile Cloud Computing," 2023 

International Conference on Artificial Intelligence and 

Knowledge Discovery in Concurrent Engineering 

(ICECONF), Chennai, India, 2023, pp. 1-8, doi: 

10.1109/ICECONF57129.2023.10084293. 

[20]. Revathi, S., et al. "Developing an Infant Monitoring System 

using IoT (INMOS)." International Scientific Journal of 

Contemporary Research in Engineering Science and 

Management 6.1 (2021): 111-115. 

[21]. R. K, A. Shameem, P. Biswas, B. T. Geetha, J. R. Arunkumar 

and P. K. Lakineni, "Supply Chain Management Using 

Blockchain: Opportunities, Challenges, and Future 

Directions," 2023 Second International Conference on 

Informatics (ICI), Noida, India, 2023, pp. 1-6, doi: 

10.1109/ICI60088.2023.10421633. 

[22]. J.R.Arunkumar. “Comprehensice Analysis of Security Issues 

in Cloud Computing Technologies”, Journal of 

Science,Computing and Engineering Research, 6(5), 06-10, 

June 2023. 

[23]. S. Sugumaran, C. Geetha, S. S, P. C. Bharath Kumar, T. D. 

Subha and J. R. Arunkumar, "Energy Efficient Routing 

Algorithm with Mobile Sink Assistance in Wireless Sensor 

Networks," 2023 International Conference on Advances in 

Computing, Communication and Applied Informatics 

(ACCAI), Chennai, India, 2023, pp. 1-7, doi: 

10.1109/ACCAI58221.2023.10201142. 

[24]. I. Chandra, K. V. Karthikeyan, R. V, S. K, M. Tamilselvi and 

J. R. Arunkumar, "A Robust and Efficient Computational 

Offloading and Task Scheduling Model in Mobile Cloud 

Computing," 2023 International Conference on Artificial 

Intelligence and Knowledge Discovery in Concurrent 

Engineering (ICECONF), Chennai, India, 2023, pp. 1-8, doi: 

10.1109/ICECONF57129.2023.10084293. 

[25]. R. S. Vignesh, A. Kumar S, T. M. Amirthalakshmi, P. 

Delphy, J. R. Arunkumar and S. Kamatchi, "An Efficient and 

Intelligent Systems for Internet of Things Based Health 

Observance System for Covid 19 Patients," 2023 International 

Conference on Artificial Intelligence and Knowledge 

Discovery in Concurrent Engineering (ICECONF), Chennai, 

India, 2023, pp. 1-8, doi: 

10.1109/ICECONF57129.2023.10084066. 

[26]. DC Jullie Josephine, J Sudhakar, T Helan Vidhya, R 

Anusuya, G Ramkumar,“An Improved Multi class Breast 

cancer classification and Abnormality Detection based on 

Modified Deep Learning Neural Network Principles”, Deep 

Learning in Biomedical Signal and Medical Imaging, CRC 

Press, Taylor and Francis, 2024. 

[27]. R. Anusuya, Pragya Vashishtha, “Real Automatic Number 

Plate Image Detection With Yolo Algorithms”, Journal of  

Science, Computing and Engineering Research, 7(7), July 

2024. 

[28]. K. Shetty, S. Tyagi, A. Jha, D. N. M. K. Rao, J. R. Arunkumar 

and L. R, "Natural Language Processing in Strategic Planning 

Analysis," 2024 Second International Conference 

Computational and Characterization Techniques in 

Engineering & Sciences (IC3TES), Lucknow, India, 2024, pp. 

1-5, doi: 10.1109/IC3TES62412.2024.10877514. 

[29]. S. Sugumaran, C. Geetha, S. S, P. C. Bharath Kumar, T. D. 

Subha and J. R. Arunkumar, "Energy Efficient Routing 

Algorithm with Mobile Sink Assistance in Wireless Sensor 

Networks," 2023 International Conference on Advances in 

Computing, Communication and Applied Informatics 

(ACCAI), Chennai, India, 2023, pp. 1-7, doi: 

10.1109/ACCAI58221.2023.10201142. 

[30]. R. S. Vignesh, A. Kumar S, T. M. Amirthalakshmi, P. 

Delphy, J. R. Arunkumar and S. Kamatchi, "An Efficient and 

Intelligent Systems for Internet of Things Based Health 

Observance System for Covid 19 Patients," 2023 International 

Conference on Artificial Intelligence and Knowledge 

Discovery in Concurrent Engineering (ICECONF), Chennai, 

India, 2023, pp. 1-8, doi: 

10.1109/ICECONF57129.2023.10084066. 



 

 

I 

 

Available at https://jscer.org 

 

 

 

Page | 5  

 

 

 

 

 

[31]. Jullie Josephine DC, Sudhakar J, Helan Vidhya T, Anusuya 

R, Ramkumar G. 15 An Improved Multi. Deep Learning in 

Biomedical Signal and Medical Imaging. 2024 Sep 30:237. 

[32]. Arunkumar, J.R., Anusuya, R., Chilukuri, P., Ramkumar 

Prabhu, M. (2024). Secure Data Transfer and Deletion Using 

Secure Encryption Algorithm in Cloud Computing. In: Singh, 

N., Bashir, A.K., Kadry, S., Hu, YC. (eds) Proceedings of the 

1st International Conference on Intelligent Healthcare and 

Computational Neural Modelling . ICIHCNN 2022. Advanced 

Technologies and Societal Change. Springer, Singapore. 

https://doi.org/10.1007/978-981-99-2832-3_84 

[33]. G. Manoharan, P. D. Sawant, J. Vanitha, M. Lourens, R. 

Anusuya and I. Bhati, "Cognitive Computing for HR 

Decision-Making," 2024 Second International Conference 

Computational and Characterization Techniques in 

Engineering & Sciences (IC3TES), Lucknow, India, 2024, pp. 

1-5, doi: 10.1109/IC3TES62412.2024.10877480. 

[34]. S. Sivakumar, R. Anusuya, V. Nagaraju, L. P. Narendruni and 

R. Thamizhamuthu, "QoS Based Efficient Link and 

Consistent Routing in Wireless Sensor Network," 2023 

International Conference on Intelligent and Innovative 

Technologies in Computing, Electrical and Electronics 

(IITCEE), Bengaluru, India, 2023, pp. 1241-1246, doi: 

10.1109/IITCEE57236.2023.10091080. 

https://doi.org/10.1007/978-981-99-2832-3_84

