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Abstract

This article examines the deployment of digital assistants to streamline auxiliary processes within industrial
enterprises. Its relevance is driven by the Industry 4.0 transition and the imperative to improve
responsiveness in maintenance, logistics management, and quality control. The study’s originality lies in
aggregating insights on multifunctional use cases—voice, text, and multimodal systems—and in detailing
their adaptation for production tasks. It outlines the principles governing assistant interactions with
information systems and equipment, evaluates service-process speed and accuracy metrics, and explores
barriers to implementation. Special emphasis is placed on a comparative analysis of modalities—voice
dialogue, text chat, augmented reality—and their hybrid combinations. The research aims to assess
functional capabilities, productivity impacts, and integration constraints. To this end, a comparative method
and a systematic literature review were employed. The conclusions synthesize findings on efficiency
improvements, downtime reduction, and future technology prospects. This work will support researchers
and engineers in planning deployments of digital assistants and offers recommendations for tailoring
solutions to diverse industry contexts.

Keywords: digital assistant; industrial enterprise; service-operations optimization; voice assistant;
augmented reality; multimodal systems; Industry 4.0; maintenance; productivity.

Introduction
Digital assistants have become integral to the digital transformation of industrial enterprises. These Al-
driven hardware—software solutions engage with users in natural language, respond to queries, and execute a
variety of tasks. Within manufacturing settings, they serve as intelligent aides—streamlining workflows and
boosting operational efficiency. The topic’s relevance stems from the shift toward Industry 4.0 and “smart”
factories, where auxiliary service operations—from equipment maintenance to logistics coordination and
quality assurance—must be optimized.

The objective of this paper is to analyze the role of digital assistants in enhancing service (auxiliary)
operations at industrial enterprises. The specific aims are to:

1. Examine the capabilities and advantages of deploying digital assistants in the production
environment;

2. Assess their impact on the speed, quality, and safety of service tasks;

3. Identify current limitations and challenges associated with their implementation.

Methods and Materials

The study drew upon corporate and independent publications that detail both theoretical and practical
approaches to deploying digital assistants. Arundo Analytics [1] outlined the foundational architecture of Al
solutions for industrial-system operators. DiverseDaily [2] examined how virtual assistants affect the
efficiency of business processes. Intellias [3] described the results of pilot implementations of digital
employees within support services. LeewayHertz [4] proposed structural integration schemes for embedding
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digital agents into enterprise platforms. K. S. Mayorova [5] investigated the transformation of industrial
business platforms in the context of digitalization.

SAP [6] published quantitative assessments of time and resource savings achieved through assistant
use. B. Schmidt [7] identified technological limitations of voice and text interfaces in industrial
environments. T. Zheng, E. Grosse, and S. Moran [8] performed a systematic review of digital-assistant
applications in manufacturing and logistics.

This research employed a comparative method, a systematic literature review, and data synthesis.
Together, these methods enabled a comprehensive evaluation of functional capabilities, implementation
effects, and technical obstacles associated with integrating digital assistants in industrial enterprises.

Results

Contemporary research indicates that digital assistants can markedly enhance both the efficiency and speed
of production and service operations. A systematic literature review noted that the introduction of digital
assistants accelerates workers’ interactions with information systems and equipment: assistants facilitate
faster data retrieval and processing, support diagnostics, and guide process demonstrations [4, 8]. For
instance, it was shown that digital assistants improve the speed and ease of performing tasks such as
information lookup, data handling, and result presentation, thereby reducing unnecessary workload on
personnel [8]. The key areas of functional application for digital assistants are summarized in Table 1.

Table 1. Classification of Functional Applications of Digital Assistants in Service Operations at Industrial
Enterprises (compiled by the author based on [7, 8])

Functional Area Description
Data Retrieval and | Instant access to technical and operational information
Processing
Diagnostic Support Analysis of sensor data and generation of maintenance
recommendations
Process Demonstration Visual and voice-guided assistance during work procedures
Predictive Maintenance Forecasting of potential equipment failures

Training and Knowledge | Interactive, step-by-step instruction with multimodal prompts
Transfer

During operational use, various interaction modalities—each tailored to specific production tasks—
have been identified (Table 2).

Table 2. Comparative Characteristics of Digital-Assistant Interaction Modalities (compiled by the author
based on [4, 7])

Modality Advantages Limitations
Voice Hands-free operation Sensitivity to background noise
Dialogue
Text Chat Reliable performance in noisy | Requires manual text input
settings
AR Prompts In-field visualization of instructions | Requires  specialized glasses or
headsets
Multimodal Combines voice and visual | Complexity in synchronizing
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Modality Advantages Limitations

guidance technologies

When evaluating deployment at an industrial site, several technical and organizational barriers were
observed (Table 3).

Table 3. Major Technical and Organizational Barriers to Digital-Assistant Implementation (compiled by the
author based on [7, 8])

Barrier Category Description
IT-System Complexity of interfacing with ERP and SCADA systems
Integration
Data Quality Unprepared, fragmented data that undermines model accuracy
Investment Costs High expenditures for hardware and staff training
Security Vulnerabilities at network-access points

These factors do not impede progress: next-generation assistants are increasingly able to offer
proactive solutions, analyze events in real time, and refine their algorithms during operation.

Digital assistants also help to lessen operational burdens and improve accuracy. Industry reviews
indicate that across many sectors, Al assistants take on routine, labor-intensive tasks, thereby reducing staff
workload and lowering the risk of errors [3]. In manufacturing, for example, this may involve automatically
gathering sensor readings and populating reports: the assistant processes telemetry data to draft the report,
which an engineer then reviews and approves. These methods not only save employees’ time but also
enhance precision—machines do not make typographical or arithmetic mistakes common in manual work.
Research underscores that assistants are not intended to replace humans but to enrich their capabilities,
acting as intelligent tools that augment the expertise of operators and engineers [3]. For instance, an Al
assistant can analyze vast arrays of equipment-sensor data and provide operators with maintenance
recommendations, thereby strengthening the basis for informed decision-making.

Maintenance and repair represent another key application area. Conversational digital assistants are
already in use to support service technicians. In one trial, an interactive voice assistant with natural-language
understanding guided a technician through fault diagnostics: participants completed the diagnostic steps
more quickly and reported lower cognitive load [8]. The assistant delivered voice prompts and instructions,
freeing the technician’s hands to perform physical tasks simultaneously. This resulted in faster fault
localization and the generation of high-quality reports. Moreover, such assistants reduce the need for
invasive inspections—rather than disassembling a unit to find a malfunction, technicians can rely on an
intelligent assistant to interpret sensor data and suggest probable causes [2].

Digital assistants also enhance the quality of on-the-job training and knowledge transfer in
manufacturing environments. Interactive assistants can guide new hires step by step, delivering instructions
in the context of actual equipment. Studies indicate that employees assimilate information and skills more
effectively when assistant interfaces engage multiple sensory channels—for instance, combining voice
explanations with visual cues simultaneously [8]. Multimodal assistants—integrating audio, video, and
augmented reality—make training more intuitive and reduce the time required to master complex operations.
For example, during routine maintenance of a sophisticated machine tool, an assistant can issue voice-based
guidance while augmented-reality glasses overlay component schematics in the user’s field of view—an
approach that has already demonstrated gains in productivity and a decrease in error rates among novice
technicians.

From a business-performance standpoint, the economic benefits of digital-assistant adoption manifest
in several metrics. First, time savings: according to SAP’s estimates, digital assistants enable staff to spend
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less time on routine tasks—such as instantly setting reminders, locating documents, or generating reports via
voice command—freeing them to focus on higher-value activities [6]. Second, productivity gains: assistants
can automatically monitor and optimize workflows—for example, tracking supply-chain events or
autonomously handling common support inquiries—thus accelerating business-process execution [6,7].
Third, cost reduction: routine task automation through digital assistants lowers personnel expenses in
support functions and reduces equipment downtime, indirectly saving corporate resources. These factors
have been reported by leading organizations that have deployed Al assistants for internal operations: they
experience faster process throughput and more efficient utilization of human capital.

In summary, the outcomes of multiple studies and real-world implementations attest to the significant
utility of digital assistants in optimizing service operations [1,3,5,8]. They enhance personnel
responsiveness, decrease error rates and unplanned downtime, and facilitate the accumulation and effective
use of institutional knowledge. The aggregate effect is reflected in improved key performance indicators for
productivity and service quality on industrial sites.

Discussion

The findings demonstrate that digital assistants significantly enhance the efficiency of service operations.
Their ability to accelerate information access and automate repetitive tasks shifts the balance between
human and machine roles: staff are freed from routine duties and can concentrate on creative and mission-
critical activities. This aligns with the concept of hybrid intelligence, where the strengths of Al and human
expertise are combined. In industrial settings, this means that an operator supported by an assistant makes
more informed decisions more quickly and is less likely to overlook crucial details. For example, when a
digital aide continuously monitors equipment parameters in real time, a maintenance engineer receives early
warnings of potential deviations and can schedule preventive repairs, thereby averting breakdowns. In this
way, digital assistants underpin a proactive service model—where maintenance is driven not by rigid
schedules or retrospective action but by predictive signals [1].

Another critical aspect is the impact of assistants on operational quality and safety. On one hand,
they reduce the “human factor”: fewer errors occur in documentation, calculations, and information retrieval
because these functions are handled by an automated system. On the other hand, assistants do not operate
fully autonomously and still require human oversight. It has been observed that most contemporary digital
assistants in manufacturing serve in a support role—executing commands without making final decisions
unaided—which is prudent, as the human retains responsibility for critical actions while the assistant
extends their capabilities. In this context, a key success factor is the level of trust personnel place in the
digital aide. If workers distrust AI recommendations or view the system as a “black box,” its efficacy
diminishes. Industry studies indicate that such concerns can be allayed by increasing the assistant’s
transparency—providing explanations for its suggestions and ensuring a clear, secure system architecture.
Practical deployments have shown that an interface designed to reveal the rationale behind the assistant’s
guidance fosters trust and facilitates seamless human—Al collaboration.

It is also necessary to consider the limitations and challenges. First, deploying digital assistants
requires substantial up-front investment in IT infrastructure, personnel training, and the adaptation of
existing business processes—an undertaking for which not every enterprise is prepared. Second, assistants
must be integrated with legacy systems (for example, ERP or manufacturing-execution systems), a
technically complex task that can temporarily hamper efficiency during the adaptation phase. Third, Al-
based assistants depend on high-quality data for training. When factory datasets are “raw,” unrefined, or
scattered, the assistant’s performance can suffer. In fact, studies show that the majority of a machine-
learning engineer’s time is spent on data preparation and enhancement, with only a fraction devoted to
model development—underscoring the need for rigorous attention to data quality, from sensor calibration to
standardized electronic record-keeping. Finally, security concerns arise because any open integration point
(for example, internet-connected devices) can become a vulnerability; thus, cybersecurity must be an
integral part of the deployment model.

Despite these obstacles, the trend toward broader adoption of digital assistants in industrial settings is
unmistakable. Their capabilities continue to expand. The new generation—so-called Al copilots—can not
only execute simple commands but also offer proactive solutions, analyze context, and learn on the fly. For
example, corporate environments are already seeing assistants that act as “advisors,” collaborating with
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experts on complex analytical tasks such as production planning and supply-chain optimization. Future
developments promise tight integration with augmented-reality systems and attention-tracking technologies:
early prototypes demonstrate that combining voice interaction with AR-based visual cues can greatly
enhance the user experience on the assembly line or when building intricate products. All of this points to
the technology’s enormous potential.

Conclusion

Digital assistants demonstrate a significant positive effect in optimizing service operations at industrial
enterprises. They accelerate access to information and decision-making, reduce staff workload and the
likelihood of errors, and enhance the responsiveness and quality of maintenance. The principal findings are:

1. Deploying digital assistants accelerates production and service processes by providing
workers with the necessary data and recommendations in real time;

2. Assistants help improve operation quality by eliminating human errors in routine tasks and
increasing the accuracy of diagnostics and control;

3. Implementing such systems enables the accumulation and effective use of knowledge—
assistants learn from the company’s databases and disseminate best practices, acting as interactive mentors
for personnel.

The scientific and practical significance of these conclusions lies in confirming that integrating Al
assistants is an effective tool for realizing the Smart Manufacturing concept and a factor in productivity
growth. The practical value of these findings is that enterprises adopting digital assistants gain competitive
advantages: more agile and failure-resistant service processes, resource savings through optimized
operations, and increased transparency in production activities.

Thus, digital assistants serve as a vital element of the modern industrial ecosystem, improving
operational efficiency and safety. Going forward, their capabilities and application areas are expected to
expand—from equipment servicing to customer and partner interactions—making this field highly
promising for further research and development.
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