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Abstract: Traditional image processing systems that used rule-based algorithms and hand-defined features during a 

long time have been used to extract and reason on visual information. Though they generate computationally efficient 

and transparent decision making with limited adaptability, these lack adaptability resulting in a performance constraint 

to the tasks in complex, dynamic environments. The more recent Artificial Intelligence (AI) and Decision Intelligence 

(DI) concepts proposed data-driven models that integrate machine learning, deep learning, and reasoning in context to 

improve the accuracy of decisions. In this paper, Decision Intelligence powered by AI is compared to traditional 

decision-making systems based on image processing regarding methodology, performance, scalability, and general 

applicability in different fields like healthcare diagnosis, surveillance, and industrial control. The paper points out the 

fact that the two methods present complementary aspects and present a hybrid model that inherits the interpretative 

abilities of conventional methods alongside the abilities to predict of AI-fueled DI to create a powerful real-world 

decision-making model. 
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Introduction: Contemporary systems' decision-

making processes impose strong demands for visual 

data to be analyzed, interpreted, and their useful 

information extracted for purposes of decision-

making. Conventionally, mathematical models 

feature extraction techniques, and rule-based 

algorithms have been used to formulate image-

processing-based decision systems. Such systems 

are superior to situations in which conditions are 

well specified, efficiency of computations is 

required for priority reasons, and interpretability of 

decisions is mandatory. In situations involving high-

dimensional visual data, unclear context, or 

changing environments, however, they fail to 

perform satisfactorily. 

On the other hand, Artificial Intelligence (AI)–based 

Decision Intelligence (DI) is a paradigm leap that 

combines machine learning, deep learning, and data-

led reasoning to improve decision-making abilities. 

While typical techniques rely on hard-coded rules, 

AI-based systems learn from large datasets of 

patterns and modify their tactics over a period and 

hence are extremely useful in complex and 

unpredictable situations. For example, while 

detecting subtle anomalies that might go undetected 

by other techniques in medical imaging, it can adjust 

to changing threats dynamically in surveillance 

systems. 

While such developments are achieved, adoption of 

AI-Driven DI has its own set of issues. The major 

roles of inhibitors include interpretability of models, 

data dependency, complexity of computation and 
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ethics. However, with respect to traditional image 

processing systems, although they do not provide 

adaptability, it is accompanied with reliability, 

explainability and low computation requirements 

that they remain a viable unit even under limited 

conditions. 

This work aims to compare the analysis of Decision 

Intelligence in the context of AI and conventional 

decision systems relying on image processing. It 

examines their approach, strengths, weaknesses and 

their use in practice with a focus on areas of 

interconnection between the two, to provide insights 

into potential hybrid schemes involving the 

explainability of the old methods, but with the 

elasticity, of the AI to come up with more robust 

and contextual decision-making systems. 

Literature Review 

Conventional Image Processing–Based Decision-

Making Systems: The classical image processing 

methodology is based on mathematical modeling, 

hard-coded features and rule-based reasoning to 

facilitate decision-making. The methods of edge 

detection, histogram inspection, morphological 

transformations, and texture feature analysis are of 

old use in medical imaging or industrial quality 

control. Indicatively, Gonzalez and Woods (2018) 

observed that the results of classical approaches can 

be interpreted, and as such, their reliability is safety 

critical. However, that attachment to hard-coded 

thresholds and inability to be flexible often can be a 

barrier to performance in dynamic, noisy, or 

massive data (Jähne, 2019). 

Decision Intelligence and AI Emerge: AI 

transformed the decision-making process where the 

system had the capability to learn patterns and 

adjust to any complex environmental situation. 

Decision Intelligence (DI) is an extension of 

traditional AI to incorporate predictive modeling, 

machine learning, causing inference, and domain 

knowledge reasoning to achieve better results (Dietz 

and Pernici, 2022). Deep models, including 

Convolutional Neural Networks (CNNs) and 

Transformers, demonstrated the state of the art in 

classification, segmentation, and anomaly detection 

(LeCun et al., 2015; Dosovitskiy et al., 2020) in 

image-based systems. Research shows that AI-based 

DI systems outperform traditional image processing 

in their scalability, accuracy, and adaptability, in the 

first place, in healthcare diagnosis (Esteva et al., 

2017) and intelligent surveillance (Zhou et al., 

2019). 

Gaps and Comparative Study: Prevalent 

comparative studies tended to focus on differences 

in performance between conventional and AI-

oriented systems. For example, Shapiro et al. (2021) 

contrasted classical feature extraction with deep 

models for medical image classification and 

reported that AI models were indeed superior in 

accuracy to conventional models but needed more 

computational power. In a similar vein, Fang et al. 

(2020) compared industrial inspection systems and 

reported that while AI systems can adapt to changes 

better, conventional models are still superior in 

settings that demand low-latency processing and 

interpretability. Studies indicate that AI has 

significantly reshaped forecasting accuracy in stock 

prediction methodologies (Kyu & Tin, 2025). 

Similarly, e-commerce platforms can leverage BI 

tools to improve customer experience by ensuring 

immediate response times, more accurate 

information, and personal assistance (Tin et al., 

2025).  

However, not many of these studies have taken 

Decision Intelligence into account as a holistic 

paradigm in opposition to conventional image 

processing–oriented decision schemes. Most of 

these studies implicitly take algorithmic efficiency 

into account ahead of holistic decision-making 

capacity, like contextual reasoning, uncertainty 

management, and construction of hybrid systems. 

Research Contribution: This article extends 

previous studies by comparing in a structured 

manner Decision Intelligence guided by AI with 

conventional image-processing-based decision 

systems not just technically and functionally but 

also in scalability, interpretability, ethics, and real-

world applicability. By filling the chasm between 

narrow algorithmic appraisals and broader decision-

making visions, our work provides a holistic 

understanding of how both strategies can 
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complement each other to further intelligent 

decision systems. Table 1 below summarizes both 

strategies' weaknesses and advantages. 

Table 1. Comparative Features of Traditional Image Processing vs. AI-Driven Decision Intelligence 

Aspect 
Traditional Image Processing–Based 

Systems 
AI-Driven Decision Intelligence Systems 

Methodology Rule-based algorithms, handcrafted 

features 

Data-driven learning (ML/DL), contextual 

reasoning 

Data Requirements Works with limited/structured datasets Requires large-scale, diverse datasets 

Adaptability Low (fixed rules, thresholds) High (learns and adapts from data) 

Interpretability High (transparent and explainable) Low to medium (black-box models) 

Computational 

Demand 

Low to moderate High (requires GPUs/TPUs) 

Accuracy in 

Complex Tasks 

Moderate, limited by handcrafted 

features 

High, often state-of-the-art 

Scalability Limited scalability to new domains Highly scalable across multiple domains 

Robustness to Noise Sensitive to variations in data quality More robust, learns invariances from data 

Application 

Domains 

Industrial inspection, simple medical 

imaging, document processing 

Healthcare diagnostics, surveillance, 

autonomous systems, smart decision-

making 

Ethical Concerns Minimal (rules are transparent) High (bias, fairness, accountability) 

Overall, Strength Reliability, explainability, efficiency Adaptability, predictive power, scalability 

Overall Limitation Poor adaptability to complex/uncertain 

data 

Lack of transparency, high resource 

demand 
Methodology 
Research Design: In this proposed research design 
employs a comparative analytical methodology to 
examine the merits and demerits of Decision 
Intelligence (DI) enabled by AI in contrast to the 
conventional systems of decision-making using the 
image processing as an aid. There are 3 phases in 
this proposed design.  
1. Framework Definition – Setting the foundation of 

comparative basis which comprises 
methodological process, data requirements, 
performance, scalability, interpretability and 
ethical considerations. 

2. Literature-Based Analysis – The preparation and 
synthesis of the possible available research 
papers, case studies and benchmark reviews by 
fields like healthcare, surveillance and industrial 
automation. 

3. Comparative Synthesis – Organizing the findings 
into a comparison matrix, showing 
complementarities and trade-offs between the 
two paradigms. 

Evaluation Criteria: In the evaluation criteria, the 
comparison is made on the following dimensions: 
• Methodological Foundation – Handcrafted rules 

and features vs. learning-based models and 
contextual reasoning. 

• Performance Metrics – Accuracy, precision, 
recall, robustness to noise, and efficiency in 
computation. 

• Scalability and Adaptability – Generalization 
across domains and performance on large-scale, 
dynamic data. 

• Interpretability – Human comprehensibility and 
transparency of decisions. 

• Computational Requirements – Time taken for 
computation, memory requirements, and 
hardware dependence. 

• Ethical and Practical Considerations – Bias, 
fairness, accountability, and deploy ability. 

Data Sources: In this comparative study, secondary 
data from peer-reviewed sources, benchmark and 
documented case studies are utilized. Performance 
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insights are drawn from existing empirical studies to 
impart objectivity and reproducibility. 
Comparative Analysis Framework: The 
comparative analysis utilizes a hybrid framework 
that incorporates: 
• Qualitative Comparison – Thematic analysis of 

system strengths and weaknesses. 
• Quantitative Insights – Representation of 

reported performance measures (precision, error 
rates, computational cost) from the literature for 
straightforwardly comparable evaluations. 

• Integrative Evaluation – Identifying synergies 
where traditional and AI-driven DI methods can 
complement each other, particularly in hybrid or 
domain-specific applications. 

Expected Outcome: The strategy is intended to 
provide a general comparison and not a one-measure 
assessment. AI-based DI systems are expected to 
outdo traditional approaches in accuracy, scalability, 
and adaptability but be outperformed by traditional 
systems in interpretability, efficiency, and low-
resource environments. Integration will support 
recommendations towards hybrid solutions that 
synergize the strengths of each paradigm. The 
following figure 1 illustrates architecture of 
proposed system. 

 
Figure 1. Comparative Analysis of Framework for 

AI-Driven DI Vs Traditional Image Processing 

4. Results and Discussion 

4.1 Comparative analyses 

Comparative study elucidates certain merits and 

limitations of AI-driven Decision Intelligence (DI) 

systems over typical image processing-oriented 

decision-making systems. AI-driven DI systems are 

more efficient for complicated, high-dimensional, 

and uncertain situations because of their capacity to 

extract patterns from large datasets. Traditional 

image processing systems are most efficient for 

situations requiring high requirements of 

interpretability, efficiency, and explainability. 

4.2 Performance and Accuracy 

Empirical evidence from prior work emphasizes that 

decision intelligence systems empowered by 

artificial intelligence outperform traditional methods 

about accuracy, precision, and robustness across all 

instances. For instance, deep-learning-based medical 

imaging systems achieve diagnostic accuracies more 

than 90%, while accuracy ranges of 70–80% are 

often reported for rule- and feature-handcrafting-

based methods. In a similar regard, AI-powered 

surveillance systems exhibit adaptability in 

changing environments, while their classic 

analogues require recalibration and rule 

modifications by humans. Figure 2 and 3 compares 

reported ranges of accuracy between classic image 

processing techniques and AI-powered decision 

intelligence systems. 

 
Figure 2. Reported Accuracy Range Comparison 
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Table 2. Performance and Accuracy Comparison 

between Traditional Image Processing and AI-

Driven Decision Intelligence Systems 

Criteria Traditional 

Image 

Processing 

AI-Driven 

Decision 

Intelligence 

Accuracy 

Range 

3 (Moderate, 

70–80%) 

5 (High, 85–

95%+) 

Adaptability 1 (Low, rule-

based, fixed 

thresholds) 

5 (High, learning 

patterns, 

generalizes to 

new domains) 

Robustness to 

Noise 

2 (Moderate 

to Low) 

(sensitive to 

variations) 

5 (High, able to 

learn invariances 

and reduce noise 

impact) 

Computational 

Demand 

2 (Low to 

Moderate) 

(runs on 

basic 

hardware) 

4 (High, requires 

GPUs/TPUs, 

higher memory 

and processing) 

Table 3. Multi-Metric Comparison  

Metric Traditional 

Image 

Processing 

AI-Driven 

Decision 

Intelligence 

Accuracy 3 5 

Adaptability 1 5 

Robustness to 

Noise 

2 5 

Computational 

Demand 

2 4 

 

 
Figure 3. Multi-Metric Comparison of Traditional vs. AI-Driven DI Systems 

Scalability and Adaptability: AI-based DI is more 

scalable to domains such as healthcare, finance, and 

autonomous cars because it can process unstructured 

and heterogeneous data. Traditional methods, 

although limited in terms of adaptability, are still 

powerful for domain-specific structured applications 

such as document image processing and industrial 

inspection. This shows that domain complexity 

directly influences the suitability of each technique. 

Interpretability and Trust: Among the advantages 

of classical systems is their very high 

interpretability, a feature that benefits safety-critical 

applications where transparency of decision-making 

is unavoidable (e.g., medical diagnosis reports, legal 

forensic analysis). Compared to AI-based DI 

systems, which are normally "black boxes," high 

interpretability is difficult in accountability and trust 

by users. Current explainable AI research is 
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attempting to combat this limitation, but 

interpretability is still an open problem. 

Computational and Ethical Considerations: 

Conventional systems can execute computationally 

efficiently and can be implemented on low-resource 

platforms making them suitable to real-time and 

embedded systems. However, AI-based DI, in its 

turn, is computation intensive, memory intensive, 

and uses special hardware (GPUs/TPUs), which 

might not be viable in low-resource settings. 

Moreover, AI-driven systems create ethical 

challenges such as the bias of the algorithms, 

fairness, and the privacy of the data that must be 

handled by the intensive processes of governance 

and regulation. 

Towards Hybrid Approaches: The intuitions lean 

towards a blend model integrating paradigms to 

provide an optimal solution. Merging the 

explainability and efficacy of traditional systems 

with the flexibility and predictive ability of AI-

based DI, decision-making can be enhanced and 

made context-sensitive. For instance, in medical 

imaging, traditional methods can first extract 

interpretable features, which are complemented by 

AI models for enhanced predictive ability. Such 

hybrid methods reduce reliance on only black-box 

models and increase decision quality. 

This study proposes AI-driven DI surpasses current 

systems in accuracy, scalability, and flexibility. The 

current systems have strengths in interpretability, 

efficiency, and low-resource deployment. And 

hybrid frameworks provide a promising direction to 

synergy strength and avoidance of weaknesses. 

Conclusion and Future Work: This comparison 

review evaluated the relative advantages, 

weaknesses and complementary applications of AI-

based Decision Intelligence (DI) and conventional 

image processing-based decision systems. This 

observation is that compared to traditional image 

processing systems, AI-based DI systems are 

superior in precision, scalability, and flexibility and 

therefore are superior in data-rich, complicated 

environments. Conventional image processing 

systems, however, do not lose value because they 

can be interpreted effectively and in the application 

of scarce resources. The future decision systems will 

be hybrid models which will incorporate the two 

paradigms. The systems will provide more credible, 

responsible and contextual decision making through 

the synthesis of the interpretability and 

computational efficiency of the traditional methods 

and predictive power and learnability of the AI-

based DI. This integration is of utmost concern in 

applications like healthcare diagnostics, smart 

surveillance and industrial control, where precision 

is equally crucial along with readability. 

The AI-based DI systems are yet to overcome the 

hurdles of explainability, computational complexity, 

and ethical issues, but the traditional systems are 

afflicted by the problem of how to adapt quickly to 

the changing environment. To overcome these 

obstacles, it is dependent on additional research on 

explainable AI, effective model creation, and ethical 

governance models. Future research directions are 

as follows, 

1. Development of explainable hybrid models that 

inherit the interpretability of traditional methods 

with the adaptability of AI. 

2. Investigating lightweight AI architecture 

suitable for real-time and low-resource 

deployment. 

3. Exploration of domain-specific hybrid 

applications, e.g., healthcare, finance, and 

critical infrastructure. 

4. Construction of ethical and regulatory guidelines 

for responsible deployment of AI-powered DI 

systems. 

This study demonstrates that every paradigm is 

insufficient in isolation to all contexts. Instead, the 

most promising path is one of complementary 

integration, wherein both the capabilities of AI-

powered DI and traditional image processing are 

leveraged for constructing smart, dependable, and 

future-proof decision systems. 

Acknowledgement: We sincerely appreciate the 

University of Information Technology, Yangon, 

Myanmar for providing the necessary resources for 

this research. We also express heartfelt gratitude to 

our families for their unwavering encouragement 

and support throughout this endeavor. 



 
Su T.H. et al., Ind. J. Sci. Res. 2026, 6(2), 101-107 

 
Indian Journal of Science and Research. Vol.6 Issue-2           - 107 -                                                               [ISSN 2583-2913] 

 
                                                                     

 

Research Article 

Conflicts of Interest: The authors announce that 

there are no funding sources or conflicts of interest 

related to this research paper. 

Authors Funding: The authors have not received 

any funding related to this research or the 

publication of this paper. 

Author Contribution: All authors were 

accountable for the study proposal, data 

interpretation, manuscript writing, data collection 

and analysis, and critical revision of the manuscript 

for important intellectual content. Both authors 

contributed equally, read, and approved the final 

manuscript. 

References 

[1.] Dietz, P., & Pernici, B. (2022). Decision 

intelligence: Principles and perspectives for 

next-generation decision-making systems. 

Journal of Decision Systems, 31(2), 123–138. 

https://doi.org/10.1080/12460125.2022.20311

23 

[2.] Dosovitskiy, A., Beyer, L., Kolesnikov, A., 

Weissenborn, D., Zhai, X., Unterthiner, T., 

Houlsby, N. (2020). An image is worth 16x16 

words: Transformers for image recognition at 

scale. arXiv preprint arXiv:2010.11929. 

[3.] Esteva, A., Kuprel, B., Novoa, R. A., Ko, J., 

Swetter, S. M., Blau, H. M., & Thrun, S. 

(2017). Dermatologist-level classification of 

skin cancer with deep neural networks. Nature, 

542(7639), 115–118. 

https://doi.org/10.1038/nature21056 

[4.] Fang, Y., Liu, Z., & Zhang, H. (2020). A 

comparative study of deep learning and 

traditional methods for industrial inspection. 

IEEE Transactions on Industrial Informatics, 

16(7), 4353–4362. 

https://doi.org/10.1109/TII.2020.2965942 

[5.] Gonzalez, R. C., & Woods, R. E. (2018). 

Digital image processing (4th ed.). Pearson. 

[6.] Jähne, B. (2019). Digital image processing: 

Concepts, algorithms, and scientific 

applications (7th ed.). Springer. 

[7.] LeCun, Y., Bengio, Y., & Hinton, G. (2015). 

Deep learning. Nature, 521(7553), 436–444. 

https://doi.org/10.1038/nature14539 

[8.] Shapiro, L., Chen, H., & Patel, R. (2021). 

Comparing classical image feature extraction 

with deep learning for medical image 

classification. Medical Imaging Journal, 45(3), 

201–214. 

https://doi.org/10.1016/j.mij.2021.03.004 

[9.] Z. M. Kyu and H. H. K. Tin, “Stock Prediction 

in The Age of AI: A Review of Current 

Methodologies and Future Directions”, 

Economics, Commerce and Trade 

Management: An International Journal 

(ECTIJ), vol.3, 2025. 

[10.] Tin HHK et al., “Business Intelligence 

Approaches to Improving AI Chatbot 

Performance in E-Commerce Platforms”, 

Indian Journal of Science and Research, 2025, 

5(3), 95-102. 

[11.] Zhou, X., Xu, W., & Liu, J. (2019). Intelligent 

surveillance: A review of deep learning 

approaches for video analysis. IEEE Access, 

7, 170231–170249. 

https://doi.org/10.1109/ACCESS.2019.295588

1 

 


