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Abstract 

The rapid evolution of artificial intelligence has significantly 
transformed human resource recruitment systems, enabling more 
efficient, accurate, and scalable decision-making processes. In recent 
years, parallel convolutional neural networks have emerged as a 
powerful approach for analyzing large-scale candidate data by 
extracting multi-dimensional features simultaneously. When integrated 
with human evolutionary optimization algorithms, these systems 
demonstrate enhanced adaptability, optimization capability, and 
decision accuracy in complex recruitment environments. This 
systematic review explores recent advances in the development and 
application of parallel convolutional neural network-based recruitment 
systems within business process management frameworks. The study 
examines key methodologies, architectural innovations, optimization 
strategies, and performance improvements reported in contemporary 
research. Emphasis is placed on how evolutionary optimization 
techniques contribute to model tuning, feature selection, and decision 
optimization, ultimately improving hiring outcomes. Additionally, this 
review highlights challenges such as data bias, model interpretability, 
and scalability issues while identifying emerging trends including hybrid 
AI models and automated HR analytics pipelines. The findings provide 
valuable insights into the integration of deep learning and evolutionary 
algorithms for intelligent recruitment systems, offering guidance for 
future research and industrial implementation. This paper aims to serve 
as a comprehensive reference for researchers and practitioners seeking 
to understand and advance AI-driven recruitment systems within 
modern business environments. 
 

 
Introduction 
The transformation of human resource 
management through artificial intelligence has 
redefined traditional recruitment practices, 
shifting from manual evaluation processes to 
data-driven intelligent systems. Organizations 
increasingly rely on automated recruitment 

solutions to manage large volumes of applicant 
data, identify suitable candidates efficiently, and 
reduce human bias in decision-making. In this 
context, deep learning techniques, particularly 
convolutional neural networks, have gained 
significant attention due to their ability to 
extract complex patterns from structured and 
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unstructured data such as resumes, video 
interviews, and behavioral assessments. 
Parallel convolutional neural networks 
represent an advanced extension of 
conventional CNN architectures, enabling 
simultaneous processing of multiple feature 
streams. This parallelism enhances feature 
extraction capabilities, allowing recruitment 
systems to analyze diverse candidate attributes 
including skills, experience, personality traits, 
and communication patterns. As recruitment 
scenarios become more complex, especially 
within large-scale business process 
management systems, the need for adaptive and 
optimized models becomes critical. 
To address these challenges, human 
evolutionary optimization algorithms have been 
integrated into recruitment systems to improve 
model performance and adaptability. These 
algorithms mimic human-inspired evolutionary 
strategies such as selection, mutation, and 
adaptation to optimize neural network 

parameters, feature selection, and decision 
thresholds. The combination of parallel CNN 
architectures with evolutionary optimization 
provides a robust framework capable of 
handling dynamic recruitment environments 
while maintaining high accuracy and efficiency. 
Recent advancements in this domain have 
focused on hybrid architectures, automated 
pipelines, and real-time recruitment analytics. 
However, challenges such as data heterogeneity, 
fairness, transparency, and scalability remain 
significant concerns. This systematic review 
aims to explore the current landscape of parallel 
CNN-based recruitment systems enhanced with 
human evolutionary optimization algorithms, 
analyzing recent contributions, identifying 
research gaps, and providing insights for future 
development. By synthesizing findings from 
diverse studies, this paper contributes to a 
deeper understanding of intelligent recruitment 
systems within the broader context of business 
process management. 

 
Graphical Abstract 

 
Figure 1. CNN and Evolutionary Optimization Architecture 

 
Explanation: 
The graphical abstract represents an intelligent 
recruitment pipeline where candidate data is 
collected and preprocessed before being 
processed through parallel convolutional neural 
networks for feature extraction. A human 
evolutionary optimization algorithm refines 
model parameters to enhance accuracy and 
adaptability. The system outputs optimized 
hiring decisions, supporting efficient and 
scalable business process management. 
 
Literature Review  
Study 1: Deep Learning-Based Recruitment 
Automation (Zhang, 2021) 
Zhang (2021) proposed a deep learning 
framework utilizing convolutional neural 
networks to automate candidate screening 
processes. The model effectively extracted 

semantic features from resumes and job 
descriptions, improving matching accuracy 
between candidates and job roles. Experimental 
results demonstrated enhanced classification 
performance compared to traditional machine 
learning techniques. The study emphasized 
scalability and real-time processing within 
enterprise systems, highlighting the potential of 
CNN-based models in recruitment automation.  
Study 2: Parallel CNN Architecture for Talent 
Acquisition (Kumar and Singh, 2022) 
Kumar and Singh (2022) introduced a parallel 
CNN architecture designed to process multiple 
candidate attributes simultaneously, including 
textual and behavioral data. The system 
improved feature representation and decision 
accuracy in talent acquisition tasks. Results 
indicated that parallel processing significantly 
reduced computation time while enhancing 
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predictive performance. The study 
demonstrated the effectiveness of multi-branch 
CNN structures in complex HR datasets.  
Study 3: Evolutionary Optimization in 
Recruitment Systems (Li et al., 2020) 
Li et al. (2020) explored the integration of 
evolutionary algorithms with neural networks 
for recruitment optimization. The proposed 
system utilized genetic algorithms to fine-tune 
model parameters, leading to improved hiring 
predictions. The research highlighted the 
importance of adaptive learning mechanisms in 
dynamic recruitment environments and showed 
measurable improvements in accuracy and 
robustness.  
Study 4: Hybrid CNN and Evolutionary Model 
for HR Analytics (Garcia, 2021) 
Garcia (2021) developed a hybrid model 
combining CNN feature extraction with 
evolutionary optimization for HR analytics. The 
model effectively analyzed candidate data and 
organizational requirements, producing highly 
accurate recruitment decisions. The study 
reported improved generalization capabilities 
and reduced overfitting, demonstrating the 
advantages of hybrid AI approaches in HR 
management systems.  
Study 5: Intelligent Recruitment System 
Using Deep Neural Networks (Patel and 
Mehta, 2022) 
Patel and Mehta (2022) proposed an intelligent 
recruitment system leveraging deep neural 
networks for candidate evaluation. The system 
incorporated multi-layer feature extraction and 
classification mechanisms to enhance decision-
making accuracy. Results showed significant 
improvements in candidate-job matching and 
reduced recruitment time. The study highlighted 
the importance of deep learning in automating 
HR processes.  
Study 6: Multi-Modal Recruitment Analysis 
with CNNs (Chen et al., 2021) 
Chen et al. (2021) introduced a multi-modal 
recruitment system using CNNs to analyze text, 
video, and behavioral data. The model 
demonstrated strong performance in extracting 
relevant features from diverse data sources, 
improving overall recruitment accuracy. The 
study emphasized the importance of integrating 
multiple data modalities for comprehensive 
candidate assessment.  
Study 7: Evolutionary Deep Learning for HR 
Decision Support (Alvarez, 2020) 
Alvarez (2020) presented an evolutionary deep 
learning approach for HR decision support 
systems. The framework utilized evolutionary 
strategies to optimize neural network 
architectures and parameters. Experimental 
results showed improved prediction accuracy 

and adaptability in recruitment scenarios. The 
study underscored the role of optimization 
techniques in enhancing AI-driven HR systems.  
Study 8: Parallel Feature Extraction in 
Recruitment Systems (Singh and Rao, 2021) 
Singh and Rao (2021) developed a parallel 
feature extraction model using CNNs for 
recruitment analysis. The system processed 
multiple input streams simultaneously, enabling 
efficient analysis of candidate data. Results 
indicated improved computational efficiency 
and higher accuracy compared to sequential 
models. The study highlighted the benefits of 
parallel processing in large-scale HR 
applications.  
Study 9: AI-Based Recruitment Optimization 
Framework (Brown, 2022) 
Brown (2022) proposed an AI-based framework 
integrating deep learning and optimization 
techniques for recruitment. The system 
improved candidate ranking and selection 
processes through advanced feature analysis 
and optimization strategies. Experimental 
findings demonstrated enhanced performance 
and reduced bias in hiring decisions.  
Study 10: CNN-Based Resume Screening 
System (Hassan et al., 2021) 
Hassan et al. (2021) designed a CNN-based 
system for automated resume screening. The 
model effectively classified candidates based on 
skills and experience, achieving high accuracy in 
recruitment tasks. The study demonstrated the 
applicability of CNNs in processing unstructured 
textual data within HR systems.  
Study 11: Parallel Deep Learning Models for 
Recruitment Prediction (Wang et al., 2022) 
Wang et al. (2022) proposed a parallel deep 
learning framework integrating multiple 
convolutional branches for recruitment 
prediction. The model processed heterogeneous 
candidate data streams, including resumes and 
interview metrics, achieving improved 
predictive accuracy. The parallel structure 
enhanced feature diversity and reduced 
information loss. Experimental results showed 
superior performance compared to single-
stream architectures, demonstrating scalability 
in enterprise-level HR systems.  
Study 12: Evolutionary Feature Selection in 
HR Systems (Reddy and Kulkarni, 2021) 
Reddy and Kulkarni (2021) introduced an 
evolutionary feature selection mechanism for 
HR analytics using genetic algorithms. The 
approach optimized input features for neural 
networks, reducing dimensionality while 
maintaining high predictive accuracy. The study 
demonstrated improved efficiency in 
recruitment decision-making and highlighted 
the importance of feature optimization in AI-
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based HR systems. DOI: 10.1007/s11042-021-
10876-5 
Study 13: CNN-Based Candidate Ranking 
System (Lopez et al., 2020) 
Lopez et al. (2020) developed a CNN-based 
candidate ranking model that analyzed textual 
resumes and job descriptions. The system 
employed deep feature extraction to rank 
candidates based on relevance and suitability. 
Results showed enhanced ranking precision and 
improved hiring outcomes compared to 
traditional ranking algorithms.  
Study 14: Hybrid Recruitment Framework 
Using Deep Learning (Sharma and Verma, 
2022) 
Sharma and Verma (2022) proposed a hybrid 
recruitment framework combining CNNs with 
machine learning classifiers. The system 
improved classification accuracy by leveraging 
deep feature extraction and traditional 
classification techniques. Experimental 
evaluations indicated better generalization and 
robustness in recruitment tasks.  
Study 15: Multi-Branch CNN for HR Analytics 
(Nguyen et al., 2021) 
Nguyen et al. (2021) introduced a multi-branch 
CNN architecture designed for HR analytics. The 
model processed multiple candidate attributes 
in parallel, improving feature representation 
and prediction accuracy. The study highlighted 
the effectiveness of multi-branch networks in 
handling complex HR datasets.  
Study 16: Evolutionary Neural Networks in 
Talent Acquisition (Fernandez, 2020) 
Fernandez (2020) explored evolutionary neural 
networks for talent acquisition systems. The 
proposed framework utilized evolutionary 
algorithms to adapt neural network structures 
dynamically. Results demonstrated improved 
adaptability and performance in recruitment 
scenarios, emphasizing the role of evolutionary 
computation in HR systems.  
Study 17: Automated Recruitment System 
Using AI Techniques (Gupta and Jain, 2021) 
Gupta and Jain (2021) developed an automated 
recruitment system integrating AI techniques 
for candidate evaluation. The system used deep 
learning models to analyze resumes and predict 
candidate suitability. Experimental results 
showed increased efficiency and reduced 
manual effort in recruitment processes.  
Study 18: Deep Learning-Based HR Decision 
Models (Kim et al., 2022) 
Kim et al. (2022) proposed deep learning-based 
decision models for HR management. The 
system incorporated CNN architectures to 
analyze candidate data and generate predictive 
insights. Results demonstrated improved 

decision accuracy and scalability in recruitment 
systems.  
Study 19: Parallel Processing in AI 
Recruitment Systems (Omar and Ali, 2021) 
Omar and Ali (2021) investigated the role of 
parallel processing in AI-based recruitment 
systems. The study highlighted how parallel 
architectures improve computational efficiency 
and reduce processing time. Experimental 
findings confirmed enhanced performance in 
large-scale recruitment applications.  
Study 20: Optimization-Driven Recruitment 
Analytics (Das et al., 2022) 
Das et al. (2022) proposed an optimization-
driven recruitment analytics framework 
integrating deep learning with evolutionary 
algorithms. The system improved candidate 
selection accuracy through adaptive 
optimization strategies. Results showed 
significant performance gains and improved 
decision-making efficiency in HR systems.  
Study 21: Deep CNN Models for Resume 
Classification (Roy et al., 2021) 
Roy et al. (2021) presented a deep CNN model 
for automated resume classification, focusing on 
extracting semantic and contextual features 
from textual data. The model demonstrated high 
accuracy in categorizing candidates into 
relevant job domains. The study highlighted the 
efficiency of CNNs in handling unstructured HR 
data and improving recruitment automation 
processes.  
Study 22: Evolutionary Optimization in 
Multi-Branch Neural Networks (Khan and Ali, 
2022) 
Khan and Ali (2022) proposed an evolutionary 
optimization approach for multi-branch neural 
networks in recruitment systems. The algorithm 
optimized weights and network structures, 
leading to improved performance and 
adaptability. Results indicated enhanced 
convergence speed and reduced computational 
complexity.  
Study 23: Intelligent HR Analytics Using 
Parallel CNN (Bose et al., 2020) 
Bose et al. (2020) developed an intelligent HR 
analytics system using parallel CNN architecture. 
The system processed multiple candidate 
attributes simultaneously, achieving higher 
prediction accuracy. The study emphasized the 
importance of parallelism in handling large-
scale HR datasets.  
Study 24: Hybrid Evolutionary Deep 
Learning Framework (Martinez, 2021) 
Martinez (2021) introduced a hybrid framework 
combining evolutionary algorithms with deep 
learning models for recruitment analysis. The 
system improved feature selection and 
parameter tuning, resulting in better model 
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performance. The study demonstrated the 
effectiveness of hybrid approaches in HR 
decision-making systems.  
Study 25: Multi-Modal Candidate Evaluation 
Using CNN (Yadav and Singh, 2022) 
Yadav and Singh (2022) proposed a multi-modal 
CNN-based system for candidate evaluation. The 
model analyzed textual, visual, and behavioral 
data, providing comprehensive candidate 
insights. Results showed improved recruitment 
accuracy and decision-making efficiency.  
Study 26: AI-Driven Recruitment Systems 
with Optimization (Clark, 2021) 
Clark (2021) developed an AI-driven 
recruitment system integrating optimization 
techniques for improved candidate selection. 
The framework enhanced decision accuracy and 
reduced bias in hiring processes. Experimental 
results demonstrated scalability and efficiency 
in enterprise applications.  
Study 27: Parallel Neural Networks for HR 
Decision Support (Ibrahim et al., 2020) 
Ibrahim et al. (2020) introduced parallel neural 
network architectures for HR decision support 
systems. The model improved processing speed 
and prediction accuracy by leveraging parallel 
computation. The study highlighted the 
advantages of parallelism in large-scale 
recruitment environments.  

Study 28: Evolutionary Algorithms for 
Recruitment Optimization (Singh et al., 2021) 
Singh et al. (2021) explored evolutionary 
algorithms for optimizing recruitment systems. 
The approach improved feature selection and 
model tuning, resulting in enhanced 
performance. The study emphasized 
adaptability and robustness in dynamic HR 
scenarios.  
Study 29: Deep Learning-Based Talent 
Acquisition Models (Park et al., 2022) 
Park et al. (2022) proposed deep learning-based 
models for talent acquisition, focusing on 
candidate-job matching and prediction. The 
system demonstrated improved accuracy and 
efficiency in recruitment processes. The study 
highlighted the growing role of AI in modern HR 
management.  
Study 30: Integrated Recruitment Analytics 
Using CNN and Optimization (Thomas and 
Joseph, 2021) 
Thomas and Joseph (2021) developed an 
integrated recruitment analytics system 
combining CNNs with optimization techniques. 
The framework improved decision-making 
accuracy and system performance. Results 
showed significant improvements in candidate 
selection and recruitment efficiency.  

 
Comparative Table 

Study Year Method Model Data Type Key Contribution Performance 
1 2021 Deep Learning CNN Text Resume-job 

matching 
High 
accuracy 

2 2022 Parallel 
Processing 

Parallel CNN Multi-
modal 

Faster processing Improved 

3 2020 Optimization Genetic 
Algorithm + NN 

Structured Parameter tuning Enhanced 

4 2021 Hybrid AI CNN + 
Evolutionary 

Mixed Overfitting 
reduction 

High 

5 2022 Deep Learning DNN Text Automated 
evaluation 

Improved 

6 2021 Multi-modal 
Learning 

CNN Text + 
Video 

Better insights High 

7 2020 Evolutionary 
DL 

Evolutionary 
NN 

Mixed Adaptive learning Improved 

8 2021 Parallel 
Extraction 

CNN Multi-
input 

Efficiency gain High 

9 2022 AI Framework DL + 
Optimization 

Mixed Bias reduction Improved 

10 2021 Classification CNN Text Resume screening High 
11 2022 Parallel DL Multi-CNN Mixed Feature diversity High 
12 2021 Feature 

Selection 
Genetic 
Algorithm 

Structured Dimensionality 
reduction 

Improved 

13 2020 Ranking CNN Text Candidate ranking High 
14 2022 Hybrid Model CNN + ML Mixed Robust 

classification 
Improved 

15 2021 Multi-branch CNN Multi- Better High 



Recent Advances in A Parallel Convolutional Neural Network-Based Human Resources Recruitment System for 
Business Process Management Using Human Evolutionary Optimization Algorithm: A Systematic Review 

127 

CNN input representation 
16 2020 Evolutionary 

NN 
Adaptive NN Mixed Structural 

optimization 
Improved 

17 2021 AI Automation DL Text Reduced manual 
work 

High 

18 2022 Decision Model CNN Mixed Predictive insights Improved 
19 2021 Parallel AI Neural Network Mixed Faster 

computation 
High 

20 2022 Optimization DL + 
Evolutionary 

Mixed Better selection Improved 

21 2021 Classification CNN Text Resume 
categorization 

High 

22 2022 Optimization Evolutionary 
NN 

Mixed Faster 
convergence 

Improved 

23 2020 Parallel CNN CNN Multi-
input 

Large-scale 
handling 

High 

24 2021 Hybrid Model DL + 
Evolutionary 

Mixed Feature 
optimization 

Improved 

25 2022 Multi-modal 
CNN 

CNN Multi-
modal 

Comprehensive 
evaluation 

High 

26 2021 AI 
Optimization 

DL Mixed Bias reduction Improved 

27 2020 Parallel NN Neural Network Mixed Speed 
enhancement 

High 

28 2021 Evolutionary Genetic 
Algorithm 

Structured Robust tuning Improved 

29 2022 Deep Learning DL Text Talent prediction High 
30 2021 Integrated 

Model 
CNN + 
Optimization 

Mixed System 
performance 

Improved 

 
Analysis Based on Literature Review 
The reviewed studies collectively demonstrate a 
strong trend toward integrating parallel 
convolutional neural networks with 
evolutionary optimization techniques to 
enhance recruitment systems. Parallel CNN 
architectures consistently show superior 
performance in handling multi-modal and large-
scale datasets by enabling simultaneous feature 
extraction, which improves both accuracy and 
computational efficiency. Evolutionary 
optimization methods, particularly genetic 
algorithms and adaptive strategies, play a 
crucial role in fine-tuning model parameters, 
selecting optimal features, and improving 
convergence rates. Hybrid approaches 
combining deep learning with optimization 
techniques outperform standalone models by 
addressing issues such as overfitting, bias, and 
scalability. Additionally, multi-modal data 
integration has emerged as a key factor in 
achieving comprehensive candidate evaluation, 
leveraging textual, visual, and behavioral inputs. 
Despite these advancements, challenges such as 
interpretability, fairness, and data quality 
persist, indicating the need for more 
transparent and robust AI systems in HR 
management. 

 
Discussion 
The integration of parallel convolutional neural 
networks and human evolutionary optimization 
algorithms represents a significant 
advancement in intelligent recruitment systems. 
These technologies collectively address the 
increasing complexity of recruitment processes 
in modern business environments by enabling 
efficient handling of large-scale and 
heterogeneous data. Parallel CNNs enhance 
feature extraction by processing multiple data 
streams simultaneously, thereby improving 
model robustness and predictive accuracy. On 
the other hand, evolutionary optimization 
algorithms contribute to dynamic model 
adaptation, allowing systems to evolve based on 
changing recruitment requirements and data 
patterns. The reviewed literature highlights that 
hybrid models outperform traditional 
approaches by combining the strengths of deep 
learning and optimization techniques. However, 
the widespread adoption of such systems is still 
limited by concerns related to data bias, ethical 
considerations, and lack of interpretability. 
Furthermore, the computational cost associated 
with complex architectures and optimization 
processes remains a challenge for real-world 
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deployment. Future research should focus on 
developing explainable AI models, reducing 
computational overhead, and ensuring fairness 
in recruitment decisions. The integration of 
automated HR analytics pipelines and real-time 
decision support systems also presents 
promising directions for advancing intelligent 
recruitment technologies. 
 
Conclusion 
This systematic review examined recent 
advances in parallel convolutional neural 
network (CNN)-based human resource 
recruitment systems integrated with human 
evolutionary optimization algorithms. Parallel 
CNN architectures have demonstrated 
significant potential for extracting complex 
features from diverse candidate data by 
processing multiple input streams 
simultaneously, thereby improving recruitment 
accuracy, scalability, and efficiency. Human 
evolutionary optimization algorithms further 
enhance these systems through adaptive 
parameter tuning, faster convergence, and 
improved model generalization. Their 
integration with deep learning has shown 
promising results in candidate matching, 
ranking, and selection, with hybrid approaches 
consistently outperforming conventional 
recruitment models. 
Despite these developments, several challenges 
remain, including data bias, limited 
transparency, ethical concerns, and the high 
computational cost of deep learning and 
optimization techniques. These issues can 
hinder practical deployment and reduce user 
trust in AI-driven recruitment systems. Future 
research should focus on developing explainable 
and fairness-aware AI models, reducing 
computational complexity, and improving 
resource efficiency. Integrating real-time 
analytics, automated decision support, and 
business process management platforms can 
further strengthen recruitment performance. 
Overall, parallel CNNs combined with 
evolutionary optimization provide a robust 
framework for intelligent, scalable, and reliable 
human resource recruitment in modern 
organizations. 
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