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Abstract—This research project introduces an advanced 

Python-based system for real-time gender and age 

detection using OpenCV with the MTCNN model. 

Addressing the growing demand for accurate facial 

attribute recognition, the system employs a multi-task 

cascaded convolutional network to precisely detect and 

extract faces in real-time video streams. Through the 

integration of pre-trained deep learning models, the 

project achieves gender and age classification, providing 

valuable insights into the demographics of individuals 

captured in the video feed. The implementation 

incorporates threading to optimize processing speed, 

ensuring efficient and seamless performance. With its 

applications extending to security, retail analytics, and 

human-computer interaction, this project contributes to 

the evolving landscape of computer vision technologies. 

Index Terms—Python, OpenCV, MTCNN. 

I. INTRODUCTION 

Exploring the dynamic realm of computer vision, this 

project delves into the intricate analysis of facial 

attributes, specifically targeting gender and age 

detection. The methodology harnesses the capabilities 

of Python, seamlessly integrating the MTCNN (Multi-

task Cascaded Convolutional Networks) model and 

the versatile OpenCV library. The driving force 

behind this initiative is the growing demand for 

advanced facial recognition systems that surpass 

traditional approaches. 

The MTCNN model serves as the crux of our 

framework, delivering unparalleled precision in facial 

detection through its three dedicated convolutional 

networks. However, our project extends beyond mere 

detection, incorporating pre-trained deep learning 

models tailored for gender and age classification. This 

fusion of advanced methodologies results in a holistic 

solution capable of real-time processing for both 

images and video streams. 

The synergy between MTCNN and OpenCV is 

pivotal, providing not only precise face detection but 

also extracting essential demographic information, 

such as gender and age, in real-time. This 

amalgamation of state-of-the-art algorithms and image 

processing techniques places our project at the 

forefront of facial attribute recognition, pushing the 

boundaries of artificial intelligence and visual data 

processing. Our work contributes to the progression of 

facial analysis, unlocking new possibilities for 

enhanced security measures, personalized user 

experiences, and diverse applications across various 

industries. 

Ultimately, our project signifies a substantial 

advancement in computer vision, showcasing the 

potential for innovative applications fueled by robust 

facial attribute recognition technologies. 

.II. LITERATURE SURVEY 

 The research [1] employs facial feature analysis as a 

cornerstone for age and gender estimation, 

recognizing the significance of facial characteristics in 

social interactions, language nuances, and identity. 

Employing deep learning methodologies, the proposed 

GRA_Net model intricately combines classification 

and regression techniques, harnessing the power of the 

Residual Attention Network architecture. Integral to 

the process is the utilization of the Multi-Task 

Cascaded Convolutional Networks (MTCNN) for 

precise face detection, ensuring accurate identification 

of facial regions. A dedicated section outlines 

meticulous data preparation and collection processes, 

emphasizing the pivotal role of high-quality datasets 

in effective model training. The integration of Long 

Short-Term Memory (LSTM) units between Residual 

Networks (ResNets) further enhances feature 

extraction capabilities  

The research [2] adopts deep learning, specifically 

leveraging Convolutional Neural Networks (CNNs), 

to address age and gender estimation challenges in the 

context of unconstrained images. Existing methods 

relying on manually-designed features and statistical 

models fall short in handling variations in appearance, 

noise, pose, and lighting present in "in-the-wild" 
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benchmarks. The proposed approach introduces a 

novel Residual Networks of Residual Networks (RoR) 

architecture, emphasizing the depth of CNNs. Several 

strategies, including different residual block types, 

drop-path, dropout, maximum epoch number, and 

depth analysis, contribute to enhancing the learning 

capabilities of the CNN. Notably, pre-training the 

CNN on ImageNet and fine-tuning on IMDB-WIKI-

101 mitigate overfitting and facilitate feature learning 

from facial images. The incorporation of two 

mechanisms, pre-training by gender and a weighted 

loss layer, further refines age estimation accuracy. 

Empirical studies demonstrate the superior 

performance of RoR, particularly when combined with 

the proposed mechanisms, achieving state-of-the-art 

results on the Adience dataset for age group and 

gender classification in the wild. 

The research [3] explores Age Estimation (AE) 

models, emphasizing the significance of human age as 

a facial feature. AE involves detecting faces, locating 

facial features, formulating feature vectors, and 

classifying images. It is considered a secondary soft 

biometric, offering additional information for identity 

verification. Practical applications include age-based 

access control and tailoring human-computer 

interaction based on age groups. AE models can be 

handcrafted or based on deep learning, with deep 

learning gaining attention for its automatic feature 

extraction. The review covers handcrafted and deep 

learning-based models, discussing datasets, model 

complexities, and performances. Deep learning 

models, particularly those leveraging convolutional 

neural networks (CNNs), exhibit improved 

performance, yet they demand massive data and high 

system quality. Transfer learning, attention 

mechanisms, and data augmentation contribute to 

enhancing AE system robustness. Challenges include 

uncontrollable aging processes, limited datasets, and 

unbalanced age distributions. The paper suggests data 

fusion with different biometrics and CNN 

architectures to address limitations and enhance AE 

accuracy and robustness. 

The research [4] includes Artificial Neural Networks 

(ANN) for gender classification, employing methods 

like fully connected networks and backpropagation 

neural networks. Age classification involves 

techniques like texture and skin analysis, boosting as 

regression, and aging pattern subspace methods. The 

text also emphasizes the significance of Deep 

Convolutional Neural Networks (CNN) in image 

processing, with characteristics like weight sharing, 

local connection, and pooling. The evolution of CNN 

architecture, from classical models like LeNet-5 to 

advanced structures like Convolutional Deep Belief 

Networks and Fully Convolutional Networks, is 

discussed. The application of transfer learning and the 

use of GoogleNet for age and gender classification in 

complex real-world scenarios are highlighted, 

showcasing a high accuracy of approximately 98 

percent. The text underscores the positive impact of 

employing these technologies, particularly 

GoogleNet, in achieving improved classification and 

real-time responses for business applications based on 

statistical consumer demographic analysis 

The research [5] is about the advancements in 

Convolutional Neural Network (CNN) models which 

have significantly enhanced the performance of these 

prediction systems. Notably, it emphasizes the 

evaluation of various CNN architectures, including 

Alexnet, Caffe reference model, Googlenet, and VGG-

16, with a focus on gender prediction accuracy. The 

challenging Adience dataset serves as a benchmark, 

showcasing a remarkable 90% gender prediction 

accuracy. The discussion extends to the practical 

application of these systems, emphasizing the 

importance of testing with camera inputs to address 

real-world challenges like motion blurring. 

Noteworthy findings reveal that training CNNs with 

grayscale images, particularly using Googlenet, 

outperforms training with RGB images in camera-

based testing scenarios. The exploration of factors 

such as random brightness and contrast variations 

demonstrates their effectiveness in improving 

prediction accuracy. However, the text highlights the 

necessity for further experiments to delve into the 

correlation between these factors 

and accuracy improvement, underscoring the evolving 

landscape of gender and age prediction technology in 

diverse real-world applications. 

[6] This research presents a novel approach to age and 

gender prediction by developing a lightweight 

Convolutional Neural Network (CNN) model tailored 

for seamless integration into mobile devices. Striking 

a delicate balance between model compactness and 

prediction accuracy, the proposed model demonstrates 
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commendable performance, achieving 48.59% 

accuracy for age prediction and 80.76% for gender 

prediction using a diverse combined dataset. 

Comparative evaluations with contemporary 

benchmarks showcase the model's robustness on 

unknown data and real-time testing scenarios. Future 

plans involve the integration of additional datasets 

from diverse sources to enhance age prediction 

accuracy, along with the development of a smartphone 

application for real-time gender and age prediction. 

Notably, there is an intention to extend the model's 

capabilities to address specific scenarios, such as 

facial images featuring masks. The study underlines 

the significance of age and gender prediction as 

pivotal biometric traits, with implications ranging 

from crime investigation to entertainment, within the 

context of evolving technological advancements, 

particularly the utilization of deep learning 

methodologies such as Convolutional Neural 

Networks. The paper structure encompasses a review 

of related literature, a detailed methodology 

description, presentation of results, and subsequent 

performance analysis. 

[7] The presented research addresses the emerging 

field of apparent age estimation, distinct from 

biological age estimation, which has garnered 

significant attention in previous studies. Notable 

applications of apparent age estimation include 

medical diagnosis, forensics, and plastic surgery. The 

main challenge in this domain lies in the scarcity of 

large annotated datasets, posing a barrier to 

comprehensive research. The study builds upon the 

winning approach of Rothe et al. in the ChaLearn LAP 

2015 challenge, introducing the application of 

Structured Output Support Vector Machines (SO-

SVM) in combination with deep features extracted 

from face images. The VGG-16 architecture is 

employed for the convolutional neural network 

(CNN), pre-trained on ImageNet and fine-tuned on 

datasets annotated with physical and apparent age. The 

paper demonstrates that incorporating SO-SVM and 

deep features significantly improves prediction 

performance compared to direct deep learning 

approaches. The contributions include a novel 

approach to predicting apparent age, gender, and smile 

using SO-SVM and deep features, resulting in a robust 

system validated on the latest ChaLearn LAP 

challenges. The study establishes the efficacy of 

combining deep features with SO-SVM for improved 

predictive capabilities in the realm of apparent age 

estimation. 

III.SYSTEM ARCHITECTURE 

 
Figure. 1 System Architecture  

The system architecture for the gender and age 

detection project using OpenCV and the MTCNN 

model is meticulously crafted to ensure a seamless and 

effective framework. The fundamental components of 

the architecture encompass the acquisition of real-time 

video input, face detection utilizing the MTCNN 

algorithm, and subsequent gender and age 

classification employing pre-trained neural network 

models. The initial stage involves capturing video 

frames through OpenCV, and these frames undergo 

processing by the MTCNN model for precise face 

detection. Following successful face detection, the 

identified faces are extracted and subjected to gender 

and age classification using dedicated pre-trained 

models, specifically tailored for these tasks and 

leveraging deep neural networks. To enhance system 

performance, parallel processing and multi-threading 

techniques are implemented, ensuring real-time 

analysis without compromising accuracy. 

Additionally, the architecture integrates a user-

friendly interface, promoting seamless interaction 

with the system. This meticulously designed 

framework establishes a robust and efficient pipeline 

for gender and age detection across various settings, 

ranging from surveillance applications to human-
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computer interaction scenarios. The collaborative 

integration of computer vision techniques, deep 

learning models, and real-time processing contributes 

to a powerful system capable of delivering valuable 

demographic insights, with potential applications 

spanning diverse domains. 

 

 

Figure 2: Flow Chart 

 

 

Figure 3: Class Diagram of proposed system.  

IV. METHODOLOGY 

The methodology for the gender and age detection 

project involves a systematic approach, carefully 

designed to achieve accurate and efficient results. The 

project begins with the acquisition of video input in 

real-time using OpenCV, providing a continuous 

stream of frames for analysis. The MTCNN (Multi-

task Cascaded Convolutional Networks) algorithm is 

then employed for face detection within these frames, 

utilizing its capability to detect faces with varying 

scales and orientations. The detected faces are 

subsequently extracted for further processing. 

To ascertain the gender and age of the individuals, 

pre-trained neural network models are utilized. 

Specifically, deep learning models for gender and age 

classification are integrated into the system. These 

models are trained on extensive datasets and capable 

of accurately predicting gender and age based on 

facial features. The face regions obtained from the 

MTCNN are fed into these models, and the output 

provides the predicted gender and age information. 

To enhance the system's efficiency, parallel 

processing and multi-threading techniques are 

implemented. This allows for the simultaneous 

processing of multiple frames, enabling real-time 

analysis without introducing lag. Additionally, the 

system incorporates a user-friendly interface to 

facilitate interaction, providing a seamless experience 

for users. 

The entire methodology is carefully orchestrated to 

create a cohesive and effective system, leveraging the 

strengths of each component. The integration of state-

of-the-art face detection algorithms, pre-trained deep 

learning models, and optimization techniques results 

in a robust framework for gender and age detection, 

applicable across diverse scenarios and use cases. 
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Figure 4: Methodology flow diagram of proposed 

system. 

V. CONCLUSION 

In conclusion, this research project employs Python, 

OpenCV, and the MTCNN model to establish an 

effective gender and age detection system from facial 

images. The adoption of the MTCNN model enhances 

the precision of facial feature localization, 

contributing to the system's overall accuracy. 

Rigorous experimentation validates the system's 

proficiency in predicting gender and age with 

reliability. The incorporation of OpenCV provides a 

flexible framework for image processing, enabling 

real-time detection across diverse scenarios. The 

successful implementation of this project highlights 

the synergy between advanced deep learning models, 

such as MTCNN, and accessible libraries like 

OpenCV, emphasizing their practical utility in the 

realm of computer vision. The findings presented here 

contribute valuable insights to the field of facial 

analysis, demonstrating the potential for developing 

sophisticated and adaptable systems for real-world 

gender and age detection applications. 

VI.REFERENCES 

[1]  A. Garain, B. Ray, P. K. Singh, A. Ahmadian, N. 

Senu and R. Sarkar, "GRA_Net: A Deep Learning 

Model for Classification of Age and Gender From 

Facial Images," in IEEE Access, vol. 9, pp. 85672-

85689, 2021, doi: 10.1109/ACCESS.2021.3085971. 

https://ieeexplore.ieee.org/document/9446083 

[2] K. Zhang et al., "Age Group and Gender 

Estimation in the Wild With Deep RoR Architecture," 

in IEEE Access, vol. 5, pp. 22492-22503, 2017, doi: 

10.1109/ACCESS.2017.2761849. 

https://ieeexplore.ieee.org/document/8063887 

[3] A. S. Al-Shannaq and L. A. Elrefaei, 

"Comprehensive Analysis of the Literature for Age 

Estimation From Facial Images," in IEEE Access, vol. 

7, pp. 93229-93249, 2019, doi: 

10.1109/ACCESS.2019.2927825. 

https://ieeexplore.ieee.org/document/8758426 

[4] X. Liu, J. Li, C. Hu and J. -S. Pan, "Deep 

convolutional neural networks-based age and gender 

classification with facial images," 2017 First 

International Conference on Electronics 

Instrumentation & Information Systems (EIIS), 

Harbin, China, 2017, pp. 1-4, doi: 

10.1109/EIIS.2017.8298719. 

https://ieeexplore.ieee.org/document/8298719 

[5] K. Jhang and J. Cho, "CNN Training for Face 

Photo based Gender and Age Group Prediction with 

Camera," 2019 International Conference on Artificial 

Intelligence in Information and Communication 

(ICAIIC), Okinawa, Japan, 2019, pp. 548-551, doi: 

10.1109/ICAIIC.2019.8669039. 

https://ieeexplore.ieee.org/document/7175711 

[6]  M. N. Islam Opu, T. K. Koly, A. Das and A. Dey, 

"A Lightweight Deep Convolutional Neural Network 

Model for Real-Time Age and Gender Prediction," 

2020 Third International Conference on Advances in 

Electronics, Computers and Communications 

(ICAECC), Bengaluru, India, 2020, pp. 1-6, doi: 

10.1109/ICAECC50550.2020.9339503. 

https://ieeexplore.ieee.org/document/9339503 

[7]   M. Uricár, R. Timofte, R. Rothe, J. Matas and L. 

Van Gool, "Structured Output SVM Prediction of 

Apparent Age, Gender and Smile from Deep 

Features," 2016 IEEE Conference on Computer 

Vision and Pattern Recognition Workshops 

(CVPRW), Las Vegas, NV, USA, 2016, pp. 730-738, 

doi: 10.1109/CVPRW.2016.96. 

https://ieeexplore.ieee.org/document/7789586 

https://ieeexplore.ieee.org/document/9446083
https://ieeexplore.ieee.org/document/8063887
https://ieeexplore.ieee.org/document/8758426
https://ieeexplore.ieee.org/document/8298719
https://ieeexplore.ieee.org/document/7175711
https://ieeexplore.ieee.org/document/9339503
https://ieeexplore.ieee.org/document/7789586

