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In this era of rapid digital transformation, enterprises face
mounting pressure of adopting some form of AI automation
that will drive efficiency, innovation and help gain a
competitive advantage in the field. The problem lies in generic
AI models that fall short in addressing nuanced challenges of
diverse industries. Achieving enterprise‑wide intelligent
automation at scale necessitates a strategic alignment of
advanced AI capabilities with organizational objectives and
data ecosystems.

Despite the transformative potential it possesses, only 38 % of
organizations that have implemented and scaled intelligent
automation, have some sort of an enterprise‑wide strategy—
highlighting critical gaps in governance and leadership
engagement. Customized AI models that have techniques
such as domain adaptation, supervised fine‑tuning, and
prompt engineering, enable enterprises to tackle
domain‑specific tasks more effectively, thereby enhancing
accuracy, efficiency, and user satisfaction.

This white paper explores the present scenario, its challenges,
best practices, case studies, and strategic recommendations
for scaling intelligent automation by tailoring AI models,
through bespoke solutions by platforms like DeepKnit AI, to
meet the unique demands of modern enterprises.

EXECUTIVE SUMMARY
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https://www.automation.com/en-us/articles/march-2024/intelligent-automation-challenges-implementation
https://www.automation.com/en-us/articles/march-2024/intelligent-automation-challenges-implementation
https://www.deepknit.ai/


Intelligent Automation (IA) is the balanced convergence of
technologies like Artificial Intelligence (AI), Machine Learning
(ML) and Natural Language Processing (NLP) along with the
traditional, rule-based processing like Robotic Process
Automation (RPA). IA brings together cognitive capabilities like
language-understanding, contextual learning and vision to
promote operational excellence through reduced cycle times,
lower error rates, and enhanced scalability. 

According to a Grand View Research report, the global
intelligent process automation market size is expected to
reach USD 44.74 billion by 2030, with a CAGR of 22.6% from
2025 to 2030. Yet, despite this growth, enterprises have not
adopted this breakthrough technology as expected, owing to
mismatches between “off-the-shelf” models and their specific
requirements. 

These challenges demand a paradigm shift from generalized
AI to context-aware, customizable solutions that align with
organizational DNA. Successful scaling not only requires the
right technology, but also demands robust frameworks for
leadership sponsorship, stakeholder alignment, and change
management.

INTRODUCTION

WWW.DEEPKN I T . A I04

S C A L I N G  I N T E L L I G E N T  A U T O M A T I O N :  C U S T O M I Z I N G  A I  M O D E L S
T O  M E E T  T H E  U N I Q U E  D E M A N D S  O F  M O D E R N  E N T E R P R I S E S

https://www.grandviewresearch.com/press-release/global-intelligent-process-automation-market


CHALLENGES IN SCALING
INTELLIGENT AUTOMATION
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1.  Lack of Clear Vision and Strategy
Many enterprises get on IA pilots without a comprehensive
roadmap for enterprise‑wide adoption, leading to siloed projects
and missed opportunities. Only 26% of companies currently
piloting automation initiatives have defined a clear strategic
vision, while just 38 % of implementers have a scalable blueprint
in place. Without explicit objectives and success metrics,
projects struggle to demonstrate ROI and secure continued
funding.
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2.  Organizational Resistance and Governance
Scaling IA often faces some sort of opposition from business
units that are wary of change or potential job displacement.
Establishing a federated governance model—with clear roles for
a Center of Excellence (CoE), business sponsors, and IT
stakeholders—helps balance centralized oversight with
decentralized execution. Engagement from the C‑Suite is vital in
overcoming internal misalignment and ensuring
cross‑functional collaboration.

3.  Technical Complexity and Integration
Transitioning from rule‑based automation to intelligent
workflows entails integrating AI services (e.g. NLP, computer
vision) with existing enterprise systems. Differences in data
formats, APIs, and security standards across platforms can
introduce complexity and slow deployment. Enterprises must
invest in flexible integration layers and middleware to
orchestrate disparate tools and services seamlessly.

4.  Skills and Knowledge Gaps
While automation technology evolves rapidly, the availability of
skilled practitioners often lags behind. Successful IA scaling
requires talent proficient in AI algorithm selection, data
engineering, and MLOps—skills that remain in high demand and
short supply. Upskilling existing workforce and partnering with
external experts are key strategies to build internal capabilities.



Enterprises that are vying to tap IA at scale must customize AI
models to their specific domains, use cases, and data
environments. Static AI models rarely deliver optimal
performance on specialized tasks without specific
customization.

CUSTOMIZING AI MODELS FOR
ENTERPRISE DEMANDS
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Domain Adaptation Techniques

01 Domain adaptation enables pre‑trained models to generalize
effectively to new, related tasks with limited labeled data.
Techniques include adversarial training for feature invariance,
domain‑adaptive pre-training, and slimmed architectures for
resource‑constrained environments. For example, Wix achieved
superior performance on multiple intent‑classification and
question‑answering tasks by combining multi‑task supervised
fine‑tuning with full‑weights domain‑adaptation pre-training.

Fine‑tuning and Supervised Tuning

02 Fine‑tuning a foundation model on task‑specific corpora
refines its priorities for targeted objectives. Methods
such as Low‑Rank Adaptation (LoRA) and prompt‑tuning
optimize large models with minimal parameter updates,
reducing computational requirements while preserving
base capabilities. Dell’s validated design for generative
AI infrastructures advocates fine‑tuning, instruction
tuning, and prompt learning to accelerate time‑to‑value
in enterprise deployments.
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Retrieval‑Augmented Generation (RAG)

03 RAG framework combines pre‑trained models with
vector‑based retrieval systems to ground responses in
domain‑specific knowledge bases. By querying external data
sources at inference time, enterprises can maintain smaller
core models while ensuring factual accuracy and up‑to‑date
information.
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Transfer Learning and Few‑Shot Methods

04 Transfer learning leverages knowledge from related
tasks to accelerate convergence on new objectives,
while few‑shot learning methods—such as
prompt‑based adaptation—enable models to
generalize from very limited examples, reducing
annotation overhead and speeding deployments.
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Continuous Learning and Model Updates

05 Enterprises operate in dynamic environments where data
distributions and regulatory requirements evolve. A robust
customization strategy includes mechanisms for continuous
model retraining, human‑in‑the‑loop feedback, and automated
drift detection to maintain accuracy and compliance over
time.



1.  Establish Data Governance Frameworks
Quality set of data always backs customization efforts. By
implementing data catalogs, lineage tracking, and annotation
guidelines, you can ensure consistency and compliance
across multiple AI projects.

2.  Adopt Modular and Scalable Infrastructure
Leverage containerized microservices, GPU‑accelerated
compute clusters, and specialized hardware (e.g. NVIDIA DGX
or AWS Inferentia) to support parallel training and inference
workflows at scale.

3.  Integrate MLOps Pipelines
Deploy continuous integration/continuous delivery (CI/CD)
pipelines for ML models like automated testing, performance
monitoring, and version control which can help accelerate
iteration cycles and mitigate operational risk.

4.  Enforce Security and Compliance
Apply encryption for data at rest and in transit, implement
fine‑grained access controls, and validate models against
bias and fairness metrics. Regular audits and alignment with
frameworks such as SOC 2, ISO 27001, and GDPR are essential
for enterprise deployments.

5.  Measure ROI and Business Impact
Ensure appropriate definition of KPIs—such as cycle‑time
reduction, error rates, and user satisfaction—along with
instrument automated dashboards, to track performance and
inform ongoing optimization.

BEST PRACTICES FOR
AI MODEL CUSTOMIZATION
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Manufacturing and Chip Design:
Domain‑Adapted LLMs

The ChipNeMo project demonstrated that
domain‑adaptive pre-training of LLMs for chip design
tasks outperforms generic models like GPT‑4 on
engineering assistance and EDA script generation,
showcasing the value of domain‑adaptive
tokenization and instruction alignment.

Financial Services: Accelerating Loan Processing

A leading U.S. financial institution partnered with
Sutherland to integrate IA into its loan origination
workflow, achieving a 50% reduction in cycle time
and significant cost savings. This success hinged on
customizing OCR and NLP models to specific
document formats and regulatory requirements.

CASE STUDIES AND INDUSTRY
APPLICATIONS
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Retail and E‑Commerce:
Personalized Customer Support

An e‑commerce leader applied multi‑task supervised
fine‑tuning to its customer‑service LLM, integrating
RAG over product catalogs to provide accurate,
up‑to‑date responses. This customization has led to a
30 % increase in resolution rates and higher
customer satisfaction.

https://arxiv.org/abs/2311.00176
https://www.sutherlandglobal.com/insights/case-study/transforming-loan-processing-for-a-leading-us-financial-institution
https://www.zenml.io/llmops-database/domain-adaptation-of-llms-for-enterprise-use-through-multi-task-fine-tuning
https://www.zenml.io/llmops-database/domain-adaptation-of-llms-for-enterprise-use-through-multi-task-fine-tuning


Scaling IA with customized models introduces fresh
governance concerns. Establish a federated CoE that sets
standards for model validation, bias detection, and incident
response. Incorporate explainability tools (e.g. SHAP, LIME) to
audit black‑box models and satisfy regulatory scrutiny.
Security controls must encompass data encryption, network
isolation, and regular penetration testing to mitigate risks
associated with AI‑driven workflows.

Governance and Compliance
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Operationalizing AI at Scale

MLOps and Continuous Delivery
Implement end‑to‑end MLOps workflows—covering
data ingestion, feature engineering, model training,
deployment, and monitoring—to reduce lead times
and maintain model health. Tools like Kubeflow,
MLflow, and AWS SageMaker facilitate pipeline
orchestration and experiment tracking.

Monitoring and Maintenance
Deploy automated monitoring for model drift,
performance degradation, and anomalous
predictions. Integrate alerting systems that trigger
retraining or human review when thresholds are
breached.

Scaling Infrastructure
Elastic compute resources—such as Kubernetes
clusters with GPU autoscaling—allow enterprises to
match compute capacity to workload demands
dynamically, optimizing cost and throughput.



Looking ahead, federated learning will enable multi‑party
model customization without centralizing sensitive data,
encouraging collaboration across enterprises and partners.
Advances in self‑supervised learning promise to reduce
dependence on labeled data, while neuromorphic hardware
and edge AI will drive real‑time inference in distributed
environments. Finally, ethical AI frameworks and tightened
regulations will shape the governance landscape, requiring
enterprises to embed fairness, transparency, and
accountability at every stage of model customization.

Future Directions and Trends
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Scaling intelligent automation through customized AI models
is both a technical and organizational endeavor. By
embracing domain adaptation, fine‑tuning, robust MLOps, and
strong governance, modern enterprises can unlock the full
promise of IA—driving efficiency, innovation, and competitive
advantage. The strategies, case studies, and best practices
detailed in this white paper provide a blueprint for
organizations seeking to harness customized AI at scale in the
evolving enterprise landscape.

Conclusion
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