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INTRODUCTION

Humanoid robots are designed to replicate human appearance and behavior, providing a range
of applications from personal assistance to complex industrial tasks. Intro The progress in
Artificial Intelligence (AI) and Machine Learning (ML) influenced the capabilities and
effectiveness of humanoid robot development by a large margin. This means that Al will be
able to help robots make intelligent decisions based on data, and ML to do better learning and
adapting from experience [ 1, 27. In this paper, the focus is on how AI & ML technology has
become more accessible for developers and researchers working on humanoid robot
development. The following sections review the impact of AI and ML in humanoid robotics
covering its functionalities, applications, and case studies to enhance performance-centric
outcomes. The advent of humanoid androids, machines engineered to resemble or act like their
human counterparts, demonstrates a giant leap in the field of robotics and artificial intelligence
(AI) [3, 4. This motivated to development of robots, which could operate in human
environments, naturally communicate with humans, and behave like it has human cognitive as
well as physical capabilities. Humanoid Robotics has improved significantly in the last few
decades from simple mechanical structures to complex artificial intelligence (Al) and machine
learning (ML)--supported systems. In the first wave of humanoid robotics, robots were quite
primitive, stift devices with minimal functionality and interaction capabilities.

These early robots, like WABOT-1 [57. Which was the first full-scale humanoid robot
developed in Japan in the mid-1980s, was mainly intended to investigate the feasibility of
human-like robots with little regard towards their applications. As materials, electronics, and
computational power have become more advanced over the years, engineers have developed
ever more sophisticated humanoid robots. Prior work in humanoid robotics has extended Al
and ML technologies to improve the perception, decision-making, and interaction capabilities
of robots. For example, utilizing computer vision systems with Al can allow robots to identify
and process visual information, like detecting objects and interpreting human gestures. With
the help of ML algorithms like (neural networks, and reinforcement learning), robots can learn
from their past mistakes and experiences and adapt their behaviors to new and dynamic

environments [6, 7.
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FIGURE 1: DEMONSTRATION OF ROBOT CONTROL SYSTEM [8]
MACHINE LEARNING ALGORITHMS
Humanoid robots function using Machine Learning (ML) algorithms. They provide robots
with the capacity to take in large amounts of information and learn from it to then decide what
to do with that data. Humanoid Robotics uses the following ML algorithms.
SUPERVISED LEARNING
This involves training algorithms on labeled data to make predictions or classify new data.
Machine Learning—used for tasks such as object recognition and speech analysis, typically
includes techniques like neural networks or decision trees. For example, convolutional neural
networks (CNNs) have achieved well over 90% accuracy on benchmark tasks like object
recognition [9, 107].
UNSUPERVISED LEARNING
This method can be thought of as a robot looking for patterns of unlabeled data For example,
clustering and dimensionality reduction for anomaly detection and feature extraction are
implemented using these methods. For example, k-means clustering has been successfully used
for robot vision data segmentation. This method requires the training of robots by rewarding
them whenever they take a good course of action. But, more interestingly, it is well suited for
discovering complex behaviors and adaptive control. Traditional Q-learning and deep Q-
networks (DON) algorithms are capable of achieving state-of-the-art robot navigation and

manipulation performance improvements on a subset of benchmark tasks. Mathematical
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representation of Q-learning algorithm [11, 127. The Pearson correlation coefficient (r) has the

tollowing equation used for IoT based Robots as shown in Equation (1).

- \/zz(ij(l—x))zg(lyi?y)z Ea ()
Q(s,a)‘—Q(s,a)+G[r+Vmaxa' Q(S, ,a )=Q(s,a) Eq (2)
Whereas:
. Q(s, a)Q(s, a)Q(s, a) is the value of taking action aaa in state sss,
o s’ is the new state after the action,
. a is the learning rate,
. Y is the discount factor, determining the importance of future rewards.

This equation iteratively updates the action-value function Q, enabling the robot to learn the

best actions to take in various states through exploration and exploitation.
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FIGURE 2: ROBOT USAGE IN COLLABORATIVE RESEARCH WORKS BETWEEN
2018 AND 2022 [13]
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FIGURE 3: TASKS PERFORMED BY THE ROBOT IN COLLABORATIVE
RESEARCH WORKS [14]

COMPUTER VISION AND PERCEPTION
Humanoid robots need computer vision to make sense of their environment and can interact
with it techniques used include:
CONVOLUTIONAL NEURAL NETWORKS (CNNS)
These are responsible for image classification, and object detection tasks to help robots see,
interpret and understand the visual world. CNNs have been extremely successful, with
architectures like AlexNet getting a top-5 error rate of 15.3% on the ImageNet dataset.
Research about mammalian visual cortex mechanisms formed the basis of Convolutional Neural
Networks (CNNs). CNNs reproduce brain functionality which enables neurons to analyze
various spatial patterns in visual information [15, 167]. CNN architecture refers to an essential
mathematical approach that enables weight sharing along with local processing and spatial
pattern retention. The LeNet-5 model created by Kate and Shukla marked the first successtul
implementation of CNNs for handwritten number detection during the 1980s [15, 16].
Document recognition progressed a great deal after the model introduced gradient-based
learning mechanisms. CNNs demonstrate exceptional performance in data arrangements with
grid-like structures such as images that equal two-dimensional pixel grids. The study reviewed

the foundation of neural networks and their advanced structures alongside their primary
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medical diagnostic applications [17, 187.
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FIGURE 4: MACHINE LEARNING BASED FEEDBACK SYSTEM USED FOR IOMTS
[197
DEPTH SENSING AND IMAGE SEGMENTATION
Includes several sensors that provide 3D information to comprehend the topological knowledge
of its surrounding environment used for tasks like navigation, obstacle avoidance, etc. One of
the most popular sensors used in robotics to sense depth is that of the Kinect camera producing
near real-time high-precision depth maps [20, 217. This method groups image pixels into
segments to make its analysis easier and help in object recognition and scene understanding.
Specifically, it has achieved an excellent performance in biomedical image segmentation using
the U-Net architecture with high accuracy in identifying anatomical structures [227].
RELATED WORK
The research explored the historical development of these networks starting with biological
prototypes up until their modern applications where CNNs took center stage because of their
transformative effects on medical image diagnostics. The review addressed major barriers that
involved working with extensive labeled data collections and enhancing model
comprehensibility simultaneously with showing how neural networks have substantially

boosted diagnostic precision [237].
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NATURAL LANGUAGE PROCESSING (NLP)

Humanoid Robots wuse Natural Language Processing (NLP) for Human language
comprehension and generation. Key techniques include:

SENTIMENT ANALYSIS AND TRANSFORMER MODELS

This involves determining the sentiment expressed in text, which helps robots understand
emotional cues. Advances in Sentiment Analysis: Progress made with accuracy >80% for
different kinds of datasets. This enables the extraction of entities (names, locations) from text
allowing interactions to be meaningful. There are some pre-trained systems with state-of-art
performance in named entity identification, for example, the Stanford NER tool has shown

good accuracy over different languages to recognize named entities [24, 25].

Specification of
skill or program

Initial Design

Exact Approximate oot Evaluation
Knowledge Knowledge P Function
\ / Implementation
Prototype of robot
program/trajectory/skill

Application and Refinement

FIGURE 5: ROBOT PROGRAM TRAJECTORY USED IN IOMTS [26]
The evolution of more advanced models like BERT and GPT, has provided robots with the
ability to generate text close to human-written texts. For example, BERT has set state-of-the-
art results on several NLP benchmarks.
ROBOTIC CONTROL SYSTEMS

Control systems are necessary for the detailed oriented motion and coordination of humanoid
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robots. Proportional-integral-derivative (PID) controllers are used for basic motion control,
ensuring stable and accurate movements. PID control is a classical approach, being used as a
robust solution to quite an array of robotics applications. Model Predictive Control (MPC)
MPC uses a model of the robot to predict future states and optimize control actions [27- 317].
Successfully implemented MPC on humanoid walking and balancing, which resulted in
increased stability and robustness on exercises. Modern Deep Reinforcement Learning is a
modern approach, including Deep Q-Learning and things like Model Predictive Path In, tegral
that take advantage of the synergy between Reinforcement Learning and Neural Net worksabe
to deal with very complex control tasks. Deep reinforcement learning algorithms, such as deep
Q-networks (DON) and proximal policy optimization (PPO), have made great progress in
robotic control [81- 357. A simple equation related to PID control is:

u(t)=Kpe(t)+Kile(t) dt+Kd(de(t))/dt Eq (3)

Whereas:

. u(t) is the control output,

. e(t) is the error (the difference between the desired and actual output),

. Kp, Ki, and Kd  are the proportional, integral, and derivative gains, respectively.

This equation helps in adjusting the control inputs to minimize the error, ensuring the robot
moves accurately toward its target.

MACHINE LEARNING ALGORITHMS

The ML algorithms that are required for these Al capabilities to function need integration in
these humanoid robots. These algorithms help the robot to digest data on how catheters are
built and then control them to effectively work to accomplish outcomes based on them. Some
common ML algorithms used in humanoid robotics [36, 407].

SUPERVISED LEARNING, UNSUPERVISED LEARNING AND REINFORCEMENT
LEARNING IN IOMTS

These are the algorithms that predict or classify new data according to train earlier classified
data. Neural networks and decision trees, object recognition and speech signal processing,
respectively are widely used techniques [417. It helps to see the hidden pattern inside the data
sets with no description. This can also work well in detecting novel occurrences or extracting

useful data by engaging in some clustering or dimensional reduction. This approach trains the
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robot to make decisions by setting rewards for possible good choices. This also explores elastic
behavioral sequences. The visual input helps humanoid robots categorize, and connect with
their surroundings. These methods include: Convolutional Neural Networks (CNNs) which do
image content classification and object detection (allowing robots to 'see' so that it can learn
without any physical interaction [427.

METHOD & MATERIALS

The creation and improvement of effective humanoid robots turned to AI and ML is a complex
undertaking consisting of theoretical, algorithmic, and experimental components. This part of
the work describes the approach that was taken to incorporate AI and ML technologies into
humanoid robotics with an emphasis on such elements as data gathering, algorithm formulation,

and testing of results achieved.
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FIGURE 6: ANALYSIS OF OPTIMIZED FUNCTION FRAMEWORK FOR ROBOT
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DATA COLLECTION & ALGORITHM DESIGN

Humanoid robots with Al and ML features will necessarily depend on wide-ranging and high-
quality data implementations for them to be effective. This starts by gathering a diverse set of
datasets that captured the environments and tasks that we expected our robots to face.
Humanoid robots have sensors for capturing environmental information such as cameras,
LiDAR, depth sensors, etc. The sensor data also feeds the computer vision algorithms and

spatial mapping necessary for navigating through space and recognizing objects.
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This encompasses the advanced control algorithms used for controlling the movement and
coordination of humanoid robots. Precise and stable movement of the robot is obtained by
using Model Predictive Control (MPC) as well as the Proportional-Integral-Derivative (PID)
controller. These algorithms are calibrated from real-world experiments.

RESULTS AND CLASSIFICATION OF PERFORMANCE

Depth Sensors such as the Microsoft Kinect have been used to capture 8D data for obstacle
avoidance and gesture recognition for instance. Data gathered includes Human Interaction
Data: data on human gestures, speech and emotional expressions which are used to provide
more natural interactions) Such data is employed to train natural language processing
EMPaThetic model and emotion recognition for more human-robot communication. Behavioral
Data: The movement and, to a lesser degree, the performance of robots are tracked throughout
their operation to further refine control algorithms and/or learning models. This information is
key to engineering more efficient locomotion, manipulation and other behaviors for a
range of robots. So, the processing of these sensed data by algorithms that we use to observe
desired action is one of the main areas in Al and ML concerning humanoid robotics. Core
algorithmic components: Uses Different Machine Learning Models for Various Tasks Since
CNNss are a popular solution for object recognition and classification tasks, they can effectively
model spatial dependency in visual data. The authors used one of them. Reinforcement
Learning RL tasks are often addressed by algorithms such as DON Deep Q-Networks which
provide a means of learning the control policies that enable robots to perform complex
behaviors via trial and error. Such humanoid robots must pass a strict performance evaluation

to rank the efficiency of AI and ML algorithms implemented inside them. Evaluation methods
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include:

Simulation Testing: Algorithms are simulated before they are deployed in the real world.
Simulations provide a way to evaluate robot behaviors and interactions in controlled
environments and can highlight issues that might appear.

Field Trials: The robots are methodologies tested in the fields to check how they do on the
actual testing ground. Tests like these give us a look at how good the algorithms are at
working in non-stationary and unstructured environments.

Metrics and Benchmarking: Al and ML algorithms are assessed on performance metrics like
accuracy, efficiency, reliability, etc. One of them is to be used for benchmarking, against
standard datasets and tasks (to compare the performance against many other algorithms and
see progression areas). As we say, it is iterative, with a feedback loop at every stage and
improvement achieved. Information from the tests feeds into an algorithm which is improved to
help better inform the robot. The robots are also updated for the latest Al and ML research,
driving them forward technologically.
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FIGURE 9: TRAINING AND VALIDATION ACCURACY OF RNN
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FIGURE 11: TRAINING AND VALIDATION ACCURACY OF CNN
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TRAINING AND VALIDATION ACCURACY OF DT

100 - == = R
0.98 -
0.96 -
0.99 -
092 -
= Taining accuracy
— Validation accuracy
o'gﬂ 1 L L L Ll ] Li
1} 10 20 20 40 S0
epoch

Figure 13: Training and Validation Accuracy of DT
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FIGURE 15: DEMONSTRATION OF ROBOTIC FORCE (FZ= -10LB)
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FIGURE 16: DEMONSTRATION OF ROBOTIC FORCE (FZ= -20LB)
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FIGURE 17: DEMONSTRATION OF ROBOTIC FORCE (FZ= -30LB)
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FIGURE 18: DEMONSTRATION OF ROBOTIC FORCE (FZ= 10LB)
CONCLUSION AND RECOMMENDATIONS
This research has presented the design and development mechanism and framework enhanced
mobile-controlled robot using ML algorithms. Many advances in humanoid robots have been
made by integrating Al and ML within them. Machine learning algorithms, computer vision,
NLP and advanced control systems are the pivotal methodologies increasing humanoid robots'
performance. But this kind of technology presents other challenges — such as high
computational complexity, ethical considerations and safety concerns — before it can be
exploited to its full potential. Addressing these issues further will depend on future studies and
construction — to force the field of human robotics. Future research in humanoid robotics
should be on some major areas.

Learning Algorithms with applications for task knowledge to allow performance and
tunctioning capabilities of the humanoid robots, Learning and development algorithms for
better-quality creation and versioning efficiencies. FFor example, research on meta-learning and
transfer learning may enable robots to generalize learned skills across tasks. Higher-Level

Perception Modules: Boost computer vision and sensor tech to better perceive the environment
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(Depth, Segmentation, Object Detection/Categorization) Future research on neural networks
tocusing on multimodal perception systems with the synergy of vision, touch and auditory, etc.,
will also be useful for robust and adaptable robot control.

Ethical and Safety Considerations — Identifying the ethical dilemmas such as; how to
make sure we are deploying robots that behave ethically, and what kind of safety mechanisms
we want our humanoid robots to have for responsible deployment and use. For example.
Human-Robot Interaction: Improving NLP and emotional intelligence skills to create more
natural interactions between humans and robots. The new revolution in affective computing
and empathetic robotics would give the robots better recognition and response to human
emotions. Addressing those things further will allow researchers to make even more progress
with humanoid robotics and eventually find many new applications for them.

Funding Statement: The authors received no specific funding for this study.

Conflicts of Interest: The authors declare that they have no conflicts of interest to report
regarding the present study.

REFERENCES

(17 Jindal, A, Aujla, G. S., & Kumar, N. (2019). SURVIVOR: A blockchain-based edge-as-a-
service framework for secure energy trading in SDN-enabled vehicle-to-grid environment.
Computer Networks, 153, 36—48. Khoramshahi, M., & Billard, A. (2019). A dynamical system
approach to task adaptation in physical human-robot interaction. Autonomous Robots, 43(4),
927-946.

(27 Lin, K, Li, Y., Sun, J.,, Zhou, D., & Zhang, Q. (2020). Multi-sensor fusion for a body
sensor network in a medical human-robot interaction scenario. Information Fusion, 57, 15—26.
Manogaran, G., Baskar, S., Hsu, C. H., Kadry, S. N., Sundarasekar, R., Kumar, P. M., & Muthu,
B. A. (2021).

(8] Islam, M. K., Rahman, M. M., Ali, M. S., Mahim, S. & Miah, M. S. Enhancing lung
abnormalities diagnosis using hybrid dennvit- gru model with explainable ai: A deep learning
approach. Image Vis. Comput. 142, 104918 (2024).

[4]  Gao,J.,, Wang, H., & Shen, H. (2020). Task failure prediction in cloud data centers using
deep learning. IEEE Transactions on Services Computing, 1111-1116. https://
doi.org/10.1109/BigData47090.2019.9006011 ...

http://amresearchreview.com/index.php/Journal/about
AMARR VOL.3 Issue.4 2025

Page 179


http://amresearchreview.com/index.php/Journal/about

Annual Methodological Archive Research Review

http://amresearchreview.com/index.php/Journal/about

Volume 3, Issue 4(2025)

[6] Guo, X, Aviles, G, Liu, Y., Tian, R, Unger, B. A, Lin, Y. H. T., & Kampmann, M.
(2020). Mitochondrial stress is relayed to the cytosol by an OMA1-DELE1-HRI pathway.
Nature, 579(7799), 427-432.

[6] FDM: Fuzzy-optimized Data Management Technique for Improving Big Data
Analytics. IEEE Transactions on Fuzzy Systems, 29(1), 177—185. Manogaran, G., Shakeel, P.
M., Priyan, R. V., Chilamkurti, N., & Srivastava, A. (2019). Ant colony optimization-induced
route optimization for enhancing the driving range of electric vehicles. International Journal of
Communication Systems, e3964. https://doi.org/10.1002/dac.3964

[7] Nasimi, M., Habibi, M. A., & Schotten, H. D. (2020). arXiv preprint. Platoon—assisted
vehicular cloud in VANET: vision and challenges. arXiv preprint arXiv:2008.10928. Neto, P.,
Sim~ao, M., Mendes, N., & &Safeea, M. (2019).

[87]  Gesture-based human-robot interaction for human assistance in manufacturing. The
International Journal of Advanced Manufacturing Technology, 101(1), 119-135. Nguyen, N. T,
Liu, B. H., Pham, V. T., & Huang, C. Y. (2016). Network under limited mobile devices: A new
technique for mobile charging scheduling with multiple sinks. IEEE Systems Journal, 12(3),
2186—2196.

[97]  Preeth, S. S. L., Dhanalakshmi, R., & Shakeel, P. M. (2020). An intelligent approach for
energy efficient trajectory design for mobile sink based IoT supported wireless sensor
networks. Peer-to-Peer Networking and Applications, 13(6), 2011-2022.

[10] Priyan, M. K., & Devi, G. U. (2018). Energy-efficient node selection algorithm based on
node performance index and random waypoint mobility model on the Internet of vehicles.
Cluster Computing, 21(1), 213-2217.

(117 Ramprasad, L., & Amudha, G. (2014, February). Spammer detection and tagging based
user generated video search system—A survey. In International Conference on Information
Communication and Embedded Systems (ICICES2014) (pp. 1-5).

(127 Chung, J,, Gulcehre, C., Cho, K. & Bengio, Y. Empirical evaluation of gated recurrent
neural networks on sequence modeling. Preprint at arXiv: 1412. 3555 (2014).

[13] Yang, Y. et al. Early detection of brain tumors: Harnessing the power of gru networks
and hybrid dwarf mongoose optimization algorithm. Biomed. Signal Process. Control 91,

106093 (2024)..

http://amresearchreview.com/index.php/Journal/about
AMARR VOL.3 Issue.4 2025

Page 180


http://amresearchreview.com/index.php/Journal/about

Annual Methodological Archive Research Review

http://amresearchreview.com/index.php/Journal/about

Volume 3, Issue 4(2025)

[147] Hossain, M. M. et al. Cardiovascular disease identification using a hybrid cnn-lstm
model with explainable Al Inf. Med. Unlocked 42, 101370 (2023).

157 Ahsan, M. M. et al. Enhancing monkeypox diagnosis and explanation through modified
transfer learning, vision

(167 Ranjbarzadeh, R., Zarbakhsh, P., Caputo, A., Tirkolaee, E. B. & Bendechache, M. Brain
tumor segmentation based on optimized convolutional neural network and improved chimp
optimization algorithm. Comput. Biol. Med. 168, 107723 (2024).

[17] Castiglioni, I. et al. Ai applications to medical images: From machine learning to deep
learning. Physica Med. 83, 9—24 (2021).

18] Gurusamy, R. & Subramaniam, V. A machine learning approach for MRI brain tumor
classification. Comput. Mater. Continua 53, 91-109 (2017).

(197 H. Khan, I. Uddin, A. Ali, M. Husain, "An Optimal DPM Based Energy-Aware Task
Scheduling for Performance Enhancement in Embedded MPSoC", Computers, Materials &
Continua., vol. 74, no. 1, pp. 2097-2113, Sep. 2023

(207 Khan, S, Ullah, I., Khan, H., Rahman, F. U., Rahman, M. U,, Saleem, M. A,, ... & Ullah,
A. (2024). Green synthesis of AgNPs from leaves extract of Saliva Sclarea, their
characterization, antibacterial activity, and catalytic reduction ability. Zeitschrift fiir
Physikalische Chemie, 238(5), 931-947.

217 U. Hashmi, S. A. ZeeshanNajam, "Thermal-Aware Real-Time Task Schedulabilty test
tor Energy and Power System Optimization using Homogeneous Cache Hierarchy of Multi-
core Systems", Journal of Mechanics of Continua and Mathematical Sciences., vol. 14, no. 4, pp.
442-452, Mar. 2023

(227 Y. A. Khan, F. Khan, H. Khan, S. Ahmed, M. Ahmad, "Design and Analysis of
Maximum Power Point Tracking (MPPT) Controller for PV System", Journal of Mechanics of
Continua and Mathematical Sciences., vol. 14, no. 1, pp. 276-288, May. 2019

23] Ali, M, Khan, H, Rana, M. T. A,, Ali, A., Baig, M. Z., Rehman, S. U,, & Alsaawy, Y.
(2024). A Machine Learning Approach to Reduce Latency in Edge Computing for IoT
Devices. Engineering, Technology & Applied Science Research, 14(5), 16751-16756.

[247] Nasir, M. S, Khan, H., Qureshi, A, Rafiq, A., & Rasheed, T. (2024). Ethical Aspects In
Cyber Security Maintaining Data Integrity and Protection: A Review. Spectrum of engineering

http://amresearchreview.com/index.php/Journal/about |
AMARR VOL.3 Issue.4 2025

Page 181


http://amresearchreview.com/index.php/Journal/about

Annual Methodological Archive Research Review

http://amresearchreview.com/index.php/Journal/about

Volume 3, Issue 4(2025)

sciences, 2(3), 420-454.

257 Khan, A. Ali, S. Alshmrany, "Enery-Efficient Scheduling Based on Task Migration
Policy Using DPM for Homogeneous MPSoCs", Computers, Materials & Continua., vol. 74, no.
1, pp. 965-981, Apr. 2023

[267] Abdullah, M., Khan, H., Shatqat, A., Daniyal, M., Bilal, M., & Anas, M. (2024). Internet
of Things (IoT's) in Agriculture: Unexplored Opportunities in Cross—Platform. Spectrum of
engineering sciences, 2(4), 57-84.

277 Khan, S. Ahmad, N. Saleem, M. U. Hashmi, Q. Bashir, "Scheduling Based Dynamic
Power Management Technique for oftline Optimization of Energy in Multi Core Processors",
Int. J. Sci. Eng. Res., vol. 9, no. 12, pp. 6-10, Dec. 2018

287 H. Khan, M. U. Hashmi, Z. Khan, R. Ahmad, A. Saleem, "Performance Evaluation for
Secure DES-Algorithm Based Authentication & Counter Measures for Internet Mobile Host
Protocol", IJCSNS Int. J. Comput. Sci. Netw. Secur., vol. 18, no. 12, pp. 181-185, July. 2018
(297 Y. A. Khan, "Enhancing Energy Efficiency in Temperature Controlled Dynamic
Scheduling Technique for Multi Processing System on Chip", Sukkur IBA Journal of Emerging
Technologies., vol. 2, no. 2, pp. 46-53, Jan. 2019

307 Khan, K. Janjua, A. Sikandar, M. W. Qazi, Z. Hameed, "An Efficient Scheduling based
cloud computing technique using virtual Machine Resource Allocation for efficient resource
utilization of Servers", In 2020 International Conference on Engineering and Emerging
Technologies (ICEET), IEEE., pp. 1-7, Apr. 2020

[81] Rahman, M. U., Khan, S., Khan, H., Ali, A., & Sarwar, F. (2024). Computational
chemistry unveiled: a critical analysis of theoretical coordination chemistry and nanostructured
materials. Chemical Product and Process Modeling, 19(4), 473-515.

[827] Naz, H. Khan, I. Ud Din, A. Ali, and M. Husain, “An Efficient Optimization System for
Early Breast Cancer Diagnosis based on Internet of Medical Things and Deep Learning”, Eng.
Technol. Appl. Sci. Res., vol. 14, no. 4, pp. 1595715962, Aug. 2024

837 Akmal, 1., Khan, H., Khushnood, A., Zulfiqar, F., & Shahbaz, E. (2024). An Efficient
Artificial Intelligence (Al) and Blockchain-Based Security Strategies for Enhancing the
Protection of Low-Power loT Devices in 5G Networks. Spectrum of engineering siences, 2(3),

528-586.

http://amresearchreview.com/index.php/Journal/about
AMARR VOL.3 Issue.4 2025

Page 182


http://amresearchreview.com/index.php/Journal/about

Annual Methodological Archive Research Review

http://amresearchreview.com/index.php/Journal/about

Volume 3, Issue 4(2025)

347 H.Khan, M. U. Hashmi, Z. Khan, R. Ahmad, "Offline Earliest Deadline first Scheduling
based Technique for Optimization of Energy using STORM in Homogeneous Multi-core
Systems", [JCSNS Int. J. Comput. Sci. Netw. Secur., vol. 18, no. 12, pp. 125-130, Dec. 201

[857] Waleed, A. Alj, S. Tariq, G. Mustafa, H. Sarwar, S. Saif, . Uddin, "An Efficient Artificial
Intelligence (Al) and Internet of Things (IoT's) Based MEAN Stack Technology Applications",
Bulletin of Business and Economics (BBE)., vol. 13, no. 2, pp. 200-206, July. 2024

367 Shah, S. Ahmed, K. Saeed, M. Junaid, H. Khan, "Penetration testing active
reconnaissance phase—optimized port scanning with nmap tool", In 2019 2nd International
Conference on Computing, Mathematics and Engineering Technologies (iICOMET), IEEE., pp.
1-6, Nov. 2019

[87] Y. A. Khan, "A GSM based Resource Allocation technique to control Autonomous
Robotic Glove for Spinal Cord Implant paralysed Patients using Flex Sensors", Sukkur IBA
Journal of Emerging Technologies., vol. 3, no. 2, pp. 13-23, IF'eb. 2020

387 Hassan, H. Khan, I. Uddin, A. Sajid, "Optimal Emerging trends of Deep Learning
Technique for Detection based on Convolutional Neural Network", Bulletin of Business and
Economics (BBE)., vol. 12, no. 4, pp. 264-273, Nov. 2023

397 Khan, A. Yasmeen, S. Jan, U. Hashmi, "Enhanced Resource Leveling Indynamic Power
Management Techniqueof Improvement In Performance For Multi-Core Processors" ,Journal
of Mechanics of Continua and Mathematical Sciences., vol. 6, no. 14, pp 956-972, Sep. 2019
[407] Javed, M. A, Anjum, M., Ahmed, H. A, Ali, A., Shahzad, H. M., Khan, H., & Alshahrani,
A. M. (2024). Leveraging Convolutional Neural Network (CNN)-based Auto Encoders for
Enhanced Anomaly Detection in High-Dimensional Datasets. Engineering, Technology &
Applied Science Research, 14(6), 17894-17899.

(417 Khan, I. Ullah, M. U. Rahman, H. Khan, A. B. Shah, R. H. Althomali, M. M. Rahman,
"Inorganic-polymer composite electrolytes: basics, fabrications, challenges and future
perspectives", Reviews in Inorganic Chemistry., vol. 44, no. 3, pp. 1-2, Jan. 2024

(427 Y. A. Khan, U. Khalil, H. Khan, A. Uddin, S. Ahmed, "Power flow control by unified
power flow controller",sss Engineering, Technology & Applied Science Research., vol. 9, no. 2,

pp- 3900-3904, Feb. 2019

http://amresearchreview.com/index.php/Journal/about
AMARR VOL.3 Issue.4 2025

Page 183


http://amresearchreview.com/index.php/Journal/about

	An Efficient Integration of Artificial Intelligenc
	Article DetailsA B S T R A C T
	MACHINE LEARNING ALGORITHMS
	SUPERVISED LEARNING
	COMPUTER VISION AND PERCEPTION


	These are responsible for image classification, an
	FIGURE 4: MACHINE LEARNING BASED FEEDBACK SYSTEM U
	NATURAL LANGUAGE PROCESSING (NLP)
	ROBOTIC CONTROL SYSTEMS
	              Eq (14)
	       Eq (15)
	Simulation Testing: Algorithms are simulated befor
	Field Trials: The robots are methodologies tested 
	Metrics and Benchmarking: AI and ML algorithms are




