
Application of AR for lab 
device management



Contents
Abbreviations 3

4

4

4

5

7

8

8

9

Introduction 

Business challenges

Solution

Benefits

Conclusion

References

Author information

Problem statement

2Application of AR for lab device 
management



3Application of AR for lab device 
management

Abbreviations
Sho� Form Abbreviation

AR / VR Augmented Reality / Vi�ual Reality

3D 3 Dimensional

LDMS Lab Device Management Systems
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Augmented reality (AR) combines vi�ual reality (VR) with real world, 
enriching users’ experience. In recent years, the rapid development of AR 
technology has grabbed people's a�ention.

AR technology combines vi�ual information with the real world. It employs  
multimedia, 3D modeling, real-time tracking and registration, intelligent 
interaction, sensing and more to integrate computer-generated vi�ual 
information, such as text, images, 3D models, music, video and many ways, 
into the real world after simulation. 

AR technology overlays digital information, such as images, videos or 3D 
objects, onto the real world. It enhances the user's perception of the 
physical environment by blending computer-generated content with what 
they see and experience in the real world. Unlike VR, which replaces the 
real world entirely, AR supplements it with digital elements.

AR has gained significant traction across various industries due to its 
potential to transform business operations, enhance user experiences and 
improve productivity. By overlaying digital content in the natural world, AR 
can enhance our perception of the real world and interactions with our 
surroundings, offering various applications and future possibilities. This 
technology can potentially revolutionize multiple industries and how we 
engage with our surroundings.

Businesses must focus on improving efficiency, enhancing customer 
engagement, reducing failures and unlocking new business oppo�unities 
through innovation and adopting new-age technologies. 

In pa�icular, lab device management presents unique needs and chal-
lenges. The work often requires the physical presence of highly trained 
expe�s who may be in different pa�s of the lab. Additionally, it demands 
adherence to stringent operational service-level agreements and compli-
ance requirements. Failures and downtime of lab devices can incur heavy 
economic costs, making effective management crucial. 

Modern labs are complex, multi-vendor environments that require high 
technical skills and deep technical knowledge of the products. The labs 
are dispersed across locations and require coordination with users in 
remote offices. The lab engineer onsite in a lab must coordinate with 
these different users or other labs regularly. Below are the key aspects 
that need to be taken care of:

Introduction 

Business challenges

Problem statement



We propose an AR-based system to address the problems mentioned in 
the earlier section.

The following diagram depicts the high-level flow of the proposed Lab 
Device Management Solution (LDMS).

AR – Proposed solution 

Solution
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Lab engineers require constant training to work effectively period.

Traditional training methods are costly, time-consuming and 
challenging period.

Traditional verbal or wri�en communication has limitations, 
especially for lab operations as it requires a high level of 
coordination with geographically dispersed users  period.

Delays or human errors result in more extended downtime and 
cause heavy business losses period.
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Figure 2:  Proposed AR LDMS–High-level functions



The AR-enabled software is on a tablet equipped with lab device 
management workflows. The lab engineer will carry this system and use it 
as a pointing device, with the camera on and the application running. 

When the tablet points toward a specific device, rack or location in the 
lab, the software scans and identifies the item, displaying relevant 
information. It also shows a menu of tasks, such as inspection, audit, 
service ticket, troubleshooting, installation and more, for a user to pe�orm. 

The software will provide step-by-step visual cues overlayed on the live 
video for new engineers to guide operations. It can also detect device 
issues, such as warning status LEDs flashing warning signs, unsafe cable 
connections and power or cooling warnings.
 
The software facilitates the user to record videos or images for work 
completed optionally, capture for troubleshooting done or as a proof of 
closure of a pa�icular task. It can have a live call option for 
communication with another lab engineer or a lab user – with the ability to 
tag devices in the video and overlay information about the device from 
the lab management systems (LMS).

The software can have links to existing (LMS) for data on the devices and 
can be integrated with it to do both, fetch data for providing it to the lab 
engineer and to update status or device details like service tickets resolu-
tion or audit information, into the LMS.

The AR-based software loaded on the tablet will help the lab engineer 
pe�orm various device management tasks. The system workflow for these 
tasks is given in the next section.

An indicative list of lab tasks enabled through the AR solution is below.
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Visual checks: AR can check LED status, cable connectivity, 
module seated or unseated, fire or alarms and fan status as well 
as raise issues period.

Device visual checks through AR for both front and back at 
various time points and suggest issues period.

AR can check the lab devices’ power, temperature or cooling to 
detect anomalies, issues and others period.

Lab area walk-through inspection for the following issues 
through AR:

AR assists in quicker lab audit operations period. 

Workbench cleanliness, storage, scrap and proper cable 
arrangement.  

Obstructions, if any, in the path can be checked through AR period.



AR-proposed solution workflow:

In this AR solution, the engineer can use the tablet to point to target lab 
devices and pe�orm troubleshooting or auditing.

LDMS solution provides the following benefits:

Benefits
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By scanning the assets through AR-enabled tablet camera 
functions like asset tagging, assets can be identified for more 
manageable inventory management tasks seamlessly.

The team can efficiently allocate the rack using name tags, 
device names or tags and more. 

Language-agnostic data or text translates into a language the 
user can understand period.

Interactive, live, intuitive flow speeds up task completion and 
reduces user errors or mistakes period. 

Remote monitoring and suppo� – even when the onsite person is 
not a product expe� period.

24*7 availability – for demo or training – no need for an instructor 
or technical expe� period. 

Workflow is customized based on specific activity, image or task 
period.

Identify: User selection of Task Task workflow

Connectors for

Query Data: Summary or Specific info

Lab, Rack ID, row, Po� Inspection

Lab related data :

Network related

Inventory details
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 Workflow tasks done through

Data & Analytics: Summary or specific. 
Visual (Graphs), Live or static
Instructions, text, graphics to be displayed
Demo, training steps, guidelines
Take & execute user given commands on devices

Physical, Visual check

Issued, suppo� tickets, pending, history, issue type

Network topology, connectivity, remote/full 
network segment view
Traffic stats: Snapshot, Peak, Issues

Alarms, events

Device commands, interaction
Data / information query

Audit
Status check, suppo�
Lab workflows : Asset addition,
User addition
Network (Local, WAN) status, 
trouble shooting

 Product, Model name
Device/hostname

Figure 3:  AR-proposed solution with sample workflows



AR and VR technology is especially effective for nonverbal and visual 
communication. In the modern work environment, managing a lab and its 
devices demands physical presence, high technical skills and often 
coordination among geographically dispersed team members. Effective 
task completion requires clear communication, and visual communication 
proves much more effective than verbal communication alone. 

An AR-based LDMS offers numerous benefits, enhancing management 
operations. It helps overcome language barriers and technical skill gaps, 
reducing the likelihood of user errors.

h�ps://iopscience.iop.org/a�icle/10.1088/1742-6596/1237/2/022082/pdf

Conclusion
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Reduce training requirements and skill dependence period. 

Eliminate manual or text instructions (README/FAQ) and related 
delays and errors due to communication gaps period.

https://www.google.com/search?q=h+ps%3A%2F%2Fiopscience.iop.org%2Fa+icle%2F10.1088%2F1742-6596%2F1237%2F2%2F022082%2Fpdf&rlz=1C1VDKB_enIN999IN999&oq=h+ps%3A%2F%2Fiopscience.iop.org%2Fa+icle%2F10.1088%2F1742-6596%2F1237%2F2%2F022082%2Fpdf&gs_lcrp=EgZjaHJvbWUqBggAEEUYOzIGCAAQRRg70gEIMTM1MWowajSoAgiwAgE&sourceid=chrome&ie=UTF-8
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