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microcontroller and IoT-based architecture. The system functions as an
automated help desk installed in college corridors to provide essential
information related to departments, classrooms, administrative offices, and
admission procedures. User interaction is achieved through predefined
inputs, and the system processes queries by accessing a preloaded database.
The output is delivered through both an LCD display and a voice module,
ensuring accessibility and ease of understanding. The proposed system
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minimizes dependency on human staff, reduces workload, and ensures

continuous availability of services. It is cost-effective, scalable, and easy to
Production and hosted maintain. This project contributes to the concept of smart campuses by
by enhancing information accessibility, improving service efficiency, and
www.insightiveinc.org supporting the digital transformation of educational institutions.
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1. INTRODUCTION education, IoT plays a vital role in developing
smart campuses by improving infrastructure,
enhancing learning environments, and optimizing
administrative processes. Modern educational
institutions are increasingly adopting loT-based
systems to provide efficient and intelligent
services to students, faculty members, and visitors.
College campuses are dynamic environments
where thousands of individuals interact daily. New

The rapid growth of digital technology has
revolutionized the way information is accessed,
processed, and delivered across various sectors.
Among these advancements, the Internet of Things
(IoT) has emerged as a transformative technology
that enables communication between physical
devices through the internet, facilitating real-time
data exchange and automation [1]. In the field of
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students, parents, and visitors often face
difficulties in locating classrooms, departments,
laboratories, and administrative offices.
Additionally, queries related to admissions, course
structures, examination schedules, and campus
facilities are frequently raised. Traditionally, these
queries are handled by manual help desks, which
depend on human staff for operation. Although
effective, such systems are limited by working
hours, manpower availability, and response
delays, especially during peak periods like
admission seasons [2]. These limitations highlight
the need for automated and intelligent solutions
that can provide continuous and reliable
assistance.

Recent advancements in robotics and
artificial intelligence have led to the development
of service robots capable of interacting with
humans and providing information in real time.
These robots are widely wused in public
environments such as airports, hospitals, shopping
malls, and hotels, where they assist users by
offering guidance and answering queries. Studies
have shown that robots improve user engagement
and accessibility due to their interactive nature
and physical presence [3][4]. In educational
settings, robotic systems can enhance service
delivery by acting as automated assistants that
provide instant and accurate information

Dialogue systems and Chatbot
technologies further support the development of
intelligent assistance systems by enabling effective
human-machine interaction. These systems use
predefined databases or artificial intelligence
algorithms to understand user queries and provide
appropriate responses [5]. For applications with
limited scope, such as college information systems,
preloaded databases offer high accuracy, low
latency, and reliable performance. Additionally,
IoT-based embedded systems such as the ESP8266
microcontroller provide a cost-effective and
efficient platform for implementing such solutions
[7].

The Smart College Assistance Robot
proposed in this project integrates IoT, embedded
systems, and basic human-robot interaction to
create an automated help desk solution. The robot
is designed to be installed in college corridors and
provides information through a combination of
LCD display and voice output. This dual-mode
interaction ensures accessibility for users with
different needs. The system operates by receiving
user inputs through switches or buttons,
processing the query using the microcontroller,
and retrieving the corresponding information
from a preloaded database.

One of the key advantages of the proposed
system 1is its ability to operate continuously
without human intervention. Unlike traditional
help desks, the robot is available 24/7 and

provides consistent and accurate information. The
system is also scalable, allowing future
enhancements such as voice recognition, mobile
application integration, and cloud-based data
management. Furthermore, the use of low-cost
components ensures affordability and ease of
deployment in educational institutions.

In conclusion, the integration of IoT and
robotic technologies offers a promising solution
for improving campus services and enhancing user
experience. The Smart College Assistance Robot
represents a practical step toward the
development of smart campuses by automating
routine enquiry services, reducing workload, and
ensuring efficient information delivery.

2. PROBLEM IDENTIFICATION

e Traditional help desks rely heavily on
human staff, increasing operational
cost and manpower requirements

e Limited working hours restrict
accessibility for students and visitors

e High workload during admission
periods leads to delayed responses

e Difficulty in navigating large
campuses causes confusion for new
users

e Repetitive queries consume time and
reduce efficiency of staff

e Risk of inconsistent or incorrect
information delivery due to human
error

e Lack of real-time automated systems
for providing campus information

e Existing systems do not support
continuous (24/7) operation Absence
of interactive and user-friendly
guidance systems in colleges

e Limited use of IoT and robotics in
educational assistance applications.

3. Literature Reviews

A. Literature Survey

V. Terzieva, et al. (2022), This systematic survey
examines how IoT enables smart education
environments, describing classroom sensors,
automated attendance, energy management, and
remote lab access. The authors report that IoT
integration improves learning outcomes and
administrative efficiency by enabling real-time
monitoring, personalized learning paths, and
resource optimization. The review highlights
challenges such as data privacy, interoperability of
heterogeneous devices, network reliability, and
the need for teacher training. It recommends
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modular, scalable architectures and stresses the
value of combining IoT with cloud/edge computing
for latency-sensitive campus services — directly
relevant when designing an always-on corridor
assistance robot.

S.T. Chu et al. (2022), This review
synthesizes research on Al-enabled educational
robots (tutors, peers, assistants). It finds robots
improve engagement, motivation, and certain
learning outcomes, especially when used as tutors
or social companions. The paper discusses design
factors (embodiment, autonomy, social cues) and
technical components (speech dialogue,
perception, adaptive tutoring). Key barriers
include cost, scalability, long-term novelty effects,
and ethical concerns (data, bias). For a corridor
information robot, findings imply value in physical
presence (better attention than kiosks), robust
natural language understanding, and modular
software that allow content updates.

G. Lampropoulos, et al. (2025), This recent
trend analysis maps how social robots are being
used as tutors, peer learners, and facilitators. The
review aggregates empirical studies showing
measurable affective and cognitive benefits, and
identifies trends: personalization via Al
multimodal interaction (voice + screen + gestures),
and integration with learning analytics. It
emphasizes reproducible evaluation metrics and
discusses deployment issues (maintenance,
content updates, privacy). For help-desk robots, it
underscores the advantage of multimodal
responses (voice + display) and the importance of
easy content management pipelines so
administrative staff can update admission or
classroom information without reprogramming.

M. Brengman, et al. (2021), This field
experiment compared a humanoid service robot
with a conventional tablet kiosk in a retail context.
The robot attracted substantially more
interactions and longer engagement times,
increasing passerby attention and conversion.
Though the study is retail-focused, findings
generalize to public information systems: a
physically embodied agent can draw attention and
invite interaction far more than static screens. For
a corridor assistance robot, the implication is that
a standing robot with voice and display will likely
increase user engagement and perceived
accessibility compared to a simple LCD
noticeboard or tablet kiosk.

K. Alshawkani, et al. (2023), This
systematic review overviews modern dialogue

systems (retrieval, generative, hybrid), evaluation
metrics, and breakdown handling strategies. It
categorizes failure modes (misunderstanding, out-
of-domain queries) and surveys solutions
(fallbacks, clarification questions, context
tracking). The review highlights the importance of
domain restriction and curated knowledge bases
for high-accuracy responses — exactly applicable
for a college help robot whose content is initially
preloaded. The authors recommend combining a
local (on-device) FAQ database with lightweight
cloud NLU for complex queries to balance latency,
privacy, and accuracy.

P D Larasat et al. (2022), Multiple
contemporary surveys and design papers on
chatbot helpdesks converge on practical design
patterns: (1) intent classification + slot filling for
structured queries; (2) layered fallbacks (FAQ,
scripted flows, human handover); (3) analytics
dashboards for admins; and (4) privacy and
consent mechanisms. They emphasize that
chatbots work best when scope is limited and
when content is curated by domain experts. For a
corridor robot, these studies indicate that a hybrid
approach — local preloaded FAQ for corridor
queries, plus optional cloud lookup for admissions
or events — yields reliability and maintainability.

L.A. Prasetya et al. (2025), This systematic
review synthesizes implementations of loT across
educational settings, documenting architectures
(sensor — gateway — cloud), common use-cases
(attendance, environment monitoring, asset
tracking), and evaluation metrics (energy savings,
user satisfaction). It stresses low-cost hardware
(ESP family) for prototyping and highlights
successful pilot deployments where edge
processing reduced latency and preserved privacy.
The paper’s recommendations on modularity, 0TA
updates, and secure Wi-Fi provisioning are directly
useful when choosing ESP8266 modules and
designing firmware update paths for corridor
robots.

Thanh-Hiep Nguyen, et al. (2025), the
authors describe multiple deployed robot
assistants at a university: navigation assistants,
information kiosks, and delivery robots. Each
system integrates speech recognition, a knowledge
base, and admin interfaces for content updates.
Empirical lessons include the necessity of robust
speech-to-text in noisy corridors, fallback visual
menus on displays, and a dashboard for non-
technical staff to edit responses. The paper
highlights multi-modal interaction (voice + touch +

© International Journal of Advanced Innovative Technology in Engineering 135



Wasique Raza et. al., International Journal of Advanced Innovative Technology in Engineering, 2026, 3(1), PP 133-139

display) as critical for accessibility and shows how
Al components can be selectively enabled for
complex tasks while keeping routine queries local.

Carlos Babaran (2025), This applied
project documents the design and implementation
of an interactive Al kiosk for a university, covering
user needs analysis, conversational Ul design, and
deployment outcomes. Findings show improved
user satisfaction and reduced queues at admin
counters. Technical takeaways: host a curated
knowledge base, ensure robust network fallback
(local cache), and provide multilingual voice
responses for diverse campuses. The case study
supports the viability of low-cost, locally hosted
kiosks/robots for campus information services —
a strong precedent for corridor robots using
ESP8266 as a networked controller.

B G Ramya et al. (2020), The
Roboceptionist and related receptionist robot
projects study long-term social interactions
between visitors and a reception robot. Findings
include that novelty effects wane but sustained
utility requires regular content updates and
adaptive behaviour. Important design lessons:
smooth speech interaction, clear visible prompts
on displays, graceful error recovery, and an easy
content management interface for staff. For college
corridor robots, this body of work reinforces that
physical presence helps engagement but long-term
success depends on maintainability and admin
workflows for updating info (timetables, room
changes, admission cycles).

B. Litertaure Summary

e IoT-based smart education systems
improve efficiency through automation,
real-time monitoring, and resource
optimization

¢ Educational robots enhance user
engagement, interaction, and learning
outcomes in academic environments

e Social robots support multimodal
interaction (voice + display), improving
accessibility and user experience

e Service robots attract more user attention
compared to traditional kiosks or static
systems

¢ Dialogue systems enable effective human-
robot communication using structured
databases or Al models

¢ Chatbot-based helpdesk systems provide
fast and consistent responses to user
queries

e [oT platforms like ESP8266 enable cost-
effective and scalable smart system
development.

¢ University robot assistants demonstrate
improved service delivery and reduced
human workload.

e Interactive  kiosks  improve user
satisfaction and reduce congestion at help
desks.

¢ Human-robot
highlight the importance of usability,
clarity, and adaptability.

interaction studies

C. Research Gap

* Limited implementation of low-cost,
embedded IoT-based assistance robots in
colleges

» Existing systems rely heavily on cloud
processing, increasing latency and
dependency on internet connectivity

* Lack of simple, standalone solutions with
preloaded databases for quick response

e Minimal focus on dual-mode output
systems combining voice and visual
display

* Few systems are designed specifically for
corridor-level deployment in educational
institutions

* Limited research on cost-effective
solutions using ESP8266 microcontroller

*  Absence of systems providing continuous
(24/7) assistance without human
intervention

» Existing robotic systems are often
complex, expensive, and difficult to
maintain

* Insufficient focus on user-friendly design
for non-technical users and easy content
updating.

4. RESEARCHMETHODOLOGY

Criteria for selecting this study:

The selection of this study is based on the
increasing need for automation and smart
solutions in educational institutions. Modern
college campuses face challenges in managing
large volumes of enquiries related to departments,
classrooms, and administrative procedures.
Traditional help desks require continuous human
effort, are limited by working hours, and often
become inefficient during peak periods such as
admissions. This study focuses on addressing these
issues by developing a Smart College Assistance
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Robot using IoT technology. The use of the
ESP8266 microcontroller ensures a cost-effective
and scalable solution suitable for real-world
deployment. The system is designed to provide
continuous, accurate, and user-friendly assistance
through voice and LCD outputs. Additionally, the
study aligns with the concept of smart campuses
and digital transformation in education. Its
practical implementation, low cost, and ease of
maintenance make it highly relevant for improving
campus services and enhancing user experience.

B. Method of analysis:

The analysis of the proposed Smart
College Assistance Robot is carried out through
both functional and performance evaluation
methods. Initially, the system is tested for its
ability to process user inputs accurately and
retrieve the correct information from the
preloaded database. Response time is measured to
ensure quick output delivery through both LCD
and voice modules. The reliability of the system is
evaluated by conducting repeated trials under
different operating conditions. User interaction
testing is performed to assess ease of use and
clarity of responses. Additionally, power
consumption and system stability are analyzed to
ensure efficient operation. The performance of the
ESP8266 microcontroller is evaluated in terms of
processing speed and connectivity. The results are
compared with traditional help desk systems to
determine improvements in efficiency, accuracy,
and response time. This analysis validates the
effectiveness and feasibility of the proposed
system.

FRONTEND BACKEND

User Input College Info Database
* Push Buttons / Query Switches « Departments Data
+ Voice Input (Optional) + (lassroom Locations
; « Office Directions
| ESP8266 + Admission Details
(ELZD s " Controller i
Power Suppl
-Voize Output &
* Regulated DC Supply

Metallic Stand Frame

Figure 1: Flow of the Facial Expression Recognition
System
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Figure 2: Flow Diagram

TRENDS, ADVANCEMENTS, AND CHALLENGES

A. Trends
¢ Increasing adoption of IoT in smart
campus systems
¢ Growing use of service robots in public
environments
¢ Integration of  voice-based and
multimodal interaction systems
e  Shift toward automation in educational
services.
e Use of low-cost microcontrollers like
ESP8266 for smart solutions.
B. Advancements
e Development of intelligent human-robot
interaction systems
e Improved speech output and display
technologies
Integration of [oT with embedded systems
for real-time processing
e Enhanced system scalability and modular
design
Availability of affordable hardware
enabling practical implementation.
C. Challenges
e Limited accuracy in handling complex
user queries
e Dependence on predefined databases
restricts flexibility
e Difficulty in implementing robust voice
recognition in noisy environments
e Maintenance and updating of information
database
e Initial user adaptation and acceptance of
robotic systems.

D. Working
e The Smart College Assistance Robot is
installed at a fixed location in the college
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corridor and remains in standby mode
until a user interaction is detected.

User interaction is initiated through
predefined input methods such as push
buttons or query switches provided on the
robot interface.

Once a query is selected, the input signal is
sent to the ESP8266 microcontroller,
which acts as the central processing unit
of the system.

The ESP8266 processes the received input
and compares it with the pre-stored
college information database
programmed into its memory.

The database
information departments,
branches, locations,
administrative offices, and admission
procedures.

contains  structured
related to

classroom

After matching the query, the controller
retrieves the corresponding response
data.

The retrieved information is converted
into text format and displayed on the LCD
screen for visual guidance.
Simultaneously, the same information is
converted into audio output using the
voice module and played through the
speaker.

A regulated power supply unit ensures
stable and uninterrupted power to all
hardware components.

The robot then returns to standby mode,
ready to handle the next user query
efficiently and accurately.

E. Main Features

The robot provides automated college-
related information, eliminating the need
for manual enquiry at help desks.

It supports dual-mode output by
delivering responses through both voice
announcements and LCD text display.

The system is built using an ESP8266
microcontroller, ensuring reliable
processing and IoT capability.

All  college information such as
departments, classrooms, offices, and
admission details is preloaded into the
system.

The robot operates continuously and is
not restricted by working hours, offering

24/7 assistance.

It is designed for stationary installation in
college corridors,
accessibility for users.

ensuring  easy

The metallic stand frame provides
structural stability and durability for long-
term usage.

The system is cost-effective due to the use

of low-power and widely available

components.
Information wupdates can be easily
implemented through software

modification or [oT connectivity.

The robot reduces human workload and
improves service efficiency within the
college campus.

CHALLENGES AND FUTURE SCOPE

A. APPLICATION

Used in college and university corridors
for providing campus-related
information.

Assists new students and visitors in
locating classrooms, departments, and
offices.

Acts as an automated help desk during
admission processes and events.

Useful in educational institutes for smart
campus initiatives.

Can be deployed in libraries, hostels, and
administrative blocks.

B. SCOPE

Can be enhanced with voice recognition
for natural language interaction.
Integration with mobile applications for
extended guidance.

Multilingual support for diverse user
groups.

Cloud-based database for
information updates.

real-time

Navigation support using sensors and
indoor mapping in future version

C. ADVANTAGES

Reduces dependency on human help desk
staff.
Provides accurate and consistent
information.

Operates continuously without fatigue or
time limitations.

Improves user experience through voice

and visual guidance
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scalable,
maintain system.

e Cost-effective, and easy to

CONCLUSIONS

The Smart College Assistance Robot is expected to
demonstrate the effective application of [oT and
embedded systems in automating campus support
services. The proposed system will successfully
provide accurate and real-time information related
to college departments, classrooms, offices, and
admission procedures through voice and LCD
display outputs. By minimizing human
intervention, the robot will reduce workload at
help desks and improve service efficiency,
particularly during peak academic and admission
periods. The use of an ESP8266 microcontroller
ensures  cost-effectiveness, reliability, and
scalability of the system. Overall, the project is
anticipated to contribute to the development of
smart campus infrastructure, enhance user
experience, and serve as a practical, deployable
solution for modern educational institutions.

REFERENCES

[1] Paul Ekman, Wallace V. Friesen, 3Pictures of Facial Affect,”
Palo Alto, California: Consulting Psychologist Press, 1976.

[2] Carroll E. Izard, Linda M. Dougherty, Elizabeth A.
Hembree, “A System for Identifying Affect Expressions by
Holistic Judgments,” Univ. Media Services, University of
Delaware, 1995.

[3] Marian Stewart Barlett, Gwen Littlewort, C. Lainscsek, [an
Fasel, “Machine Learning Methods for Fully Automatic
Recognition of Facial Expressions and Facial Actions,”
IEEE Conference: Systems, Men and Cybernetics pp. 592-
597, 2004.

[4] Marian Stewart Barlett, Joseph C. Hager, Paul Ekman,
Terrence ]. Sejnowski, *Measuring Facial Expressions by
Computer Image Analysis,” Psychophysiology, Vol. 36, pp.
253-263, Cambridge Univ. Press, 1999.

[5] Ying Li Tian, T. Kanade, ]J. F. Cohn, “Recognizing Action
Units for Facial Expression Analysis,” IEEE Trans. Pattern
Analysis and Machine Intelligence, Vol. 23, No.2, Feb.
2001.

[6] Suwa M, A Preliminary Note on Pattern Recognition of
Human Emotional Expression,” Proc. International Joint
Conference: Pattern Recognition, pp. 408-410, 1978.

[71 Y. Yacoob, L. S. Davis, *Recognizing Human Facial
Expression from Long Image Sequences Using Optical
Flow” IEEE Trans. Pattern Analysis and Machine
Intelligence, vol. 18, pp. 636-642, June 1996.

[8] K. Mase, *Recognition of Facial Expression from Optical
Flow,” IEICE Trans, Vol. E74, pp. 3474-3483, Oct. 1991.

[9] A Lanitis, C. J. Taylor, T. F. Cootes, 3Automatic
Interpretation and Coding of Face Images using Flexible
Models,” IEEE Trans. Pattern Analysis and Machine
Intelligence, vol.19, no.7, pp. 743-756, July 1997.

[10] Ashish Kapoor, Yuan Qi, Rosalind W. Picard, *Fully
Automatic Upper Facial Action Recognition,” IEEE
International Workshop: Analysis and Modeling of Faces
and Gestures, 2003.

[11] Jan Larsen, Paul Ekman, Joseph Hager, 3Classifying Facial
Actions * IEEE Trans. Pattern Analysis and Machine
Intelligence, vol.21, no.10, Oct 1999.

[12]

(13]

[14]

[15]

[16]

[17]

[18]

[19]

M. M, A. M (2021) Facial geometric feature extraction
based emotional expression classification using machine
learning algorithms. PLoS ONE 16(2): e0247131.
https://doi.org/10.1371/journal.pone.0247131

Pierluigi Carcagni, Marco Del Coco, Marco Leo and Cosimo
Distante, "Facial expression recognition and histograms of
oriented gradients: a comprehensive study", SpringerPlus
(2015) 4:645 DOI 10.1186/s40064-015-1427-3

Barrett, L. F,, Adolphs, R, Marsella, S., Martinez, A. M., &
Pollak, S. D. (2019). Emotional expressions reconsidered:
Challenges to inferring emotion from human facial
movements. Psychological Science in the Public Interest,
20, 1-68. doi:10.1177/1529100619832930

Weiqing Wang, Kunliang Xu, Hongli Niu, and Xiangrong
Miao, "Emotion Recognition of Students Based on Facial
Expressions in Online Education Based on the Perspective
of Computer Simulation"”, Hindawi Complexity, Volume
2020, Article ID 4065207, 9 pages
https://doi.org/10.1155/2020/4065207

Yusra Khalid Bhatti ,Afshan Jamil ,Nudrat Nida,
Muhammad Haroon Yousaf, erestina Viriri, and Sergio A.
Velastin, "Facial Expression Recognition of Instructor
Using Deep Features and Extreme Learning Machine”,
Hindawi Computational Intelligence and Neuroscience
Volume 2021, Article ID 5570870, 17 pages
https://doi.org/10.1155/2021/5570870

Ben Niu, Zhenxing Gao, Bingbing Guo, "Facial Expression
Recognition with LBP and ORB Features", Computational
Intelligence and Neuroscience, vol. 2021, Article ID
8828245, 10 pages, 2021.
https://doi.org/10.1155/2021/8828245

Ai Sun, Yingjian Li, Yueh-Min Huang, Qiong Li and
Guangming Lu, "Facial expression recognition using

optimized active regions"”, Hum. Cent. Comput. Inf. Sci.
(2018) 8:33 https://doi.org/10.1186/s13673-018-0156-
3

Shervin Minaee, Amirali Abdolrashidi, "Deep-Emotion:
Facial Expression Recognition Using Attentional
Convolutional Network", arXiv:1902.01019v1 [cs.CV] 4
Feb 2019

© International Journal of Advanced Innovative Technology in Engineering 139



