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Abstract

In this paper, an advanced multi-functional robotic dog with enhanced sensory and communication
proficiencies is being presented. The final year project work undertaken by us involves introduces a
multifunctional robotic dog designed for military applications, equipped with advanced capabilities
to enhance situational awareness and operational efficiency. The robotic dog combines cutting-edge
technologies, including face recognition, object manipulation, environmental sensing, mapping, and
communication, to perform tasks in challenging and inaccessible environments. The work carried
out is the seventh semester main-project by the students of Electronics & Communication
Engineering under the guidance of the faculties supervision (guide).

Introduction

Face Recognition: The robotic dog incorporates state-of-the-art image processing capabilities,
enabling it to perform real-time face recognition. This feature can be employed for identifying
individuals, both friendly and potentially hostile, within a given area of operation. Face recognition
enhances security and allows for rapid decision-making in complex military scenarios [1]-[4].

Pick and Place Objects: One of the key functions of this robotic dog is its ability to pick up and
transport objects in locations where humans may face danger or inaccessibility. With its versatile
mechanical appendages and advanced object manipulation algorithms, it can retrieve and transport
essential items, such as supplies or equipment, to designated destinations. This capability
significantly reduces human risk in hazardous environments [5]-[8].

Environmental Sensing: The robotic dog is equipped with a range of sensors, including gas sensors,
to detect hazardous substances or environmental changes. It can be deployed to sniff out chemical
threats, identify leaks, or assess air quality. This capability aids in early threat detection and ensures
the safety of military personnel [9]-[12].

Room Mapping: Utilizing advanced mapping algorithms, the robotic dog autonomously maps its
surroundings in real time. It can navigate complex indoor and outdoor environments, providing
detailed maps that enhance situational awareness for military personnel. This feature is invaluable
for planning and executing missions in unfamiliar territories [13]-[16].

Communication: The robotic dog features a robust communication system, including a Wi-Fi
module and other communication technologies. It can relay critical information and messages to its
operator or higher command, ensuring constant connectivity and information exchange. This
capability enables remote control and surveillance, enhancing the coordination of military
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operations [17]-[22].

Introducing the cutting-edge Multifunctioning Robotic Dog, a technological marvel designed for
military applications. This remarkable canine companion boasts an impressive array of parameters,
including advanced face recognition through image processing, enabling seamless identification of
individuals in any environment. Its unparalleled mobility allows it to access hard-to-reach areas,
effortlessly picking up and relocating objects to their designated destinations. Equipped with a
highly sensitive sniffer, it can detect gases and more, enhancing situational awareness. Moreover,
this robotic dog can autonomously map rooms, providing critical intelligence to military operations.
To ensure constant communication, it utilizes wireless technology to send real-time messages to its
owner. This versatile creation represents a game-changing asset in modern warfare. Block-diagram
of the proposed system of the project on robotic dog is shown in the Fig. 1 [24]-[26].

Block-Diagram
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Fig. 1 : Block-diagram of the proposed system of the project on robotic dog

Objective

The objective or the goal of project work could be summarized as follows :

Face Recognition: Implement image processing for accurate face recognition, aiding in target
identification and tracking.

Pick and Place: Enable the dog to navigate challenging terrain and retrieve objects from
inaccessible areas, delivering them to designated locations.

Sniffing Capability: Incorporate gas and substance sensors for detecting hazardous materials,
enhancing safety and situational awareness.

Room Mapping: Equip the robot to autonomously map indoor environments, providing valuable
intelligence in complex urban operations.

Wireless Communication: Enable seamless communication between the robot and its operator,
facilitating real-time updates and mission coordination.

Aim of the project work

The multifunctional military robotic dog incorporates face recognition, object retrieval in
inaccessible areas, gas sensing, room mapping capabilities, and wireless communication for owner
updates, enhancing its utility in various military applications [27]-[30].
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Proposed methodology

Pick and Place: Develop an autonomous navigation system with object detection and manipulation
capabilities to enable the robot to pick up objects in challenging terrains and transport them to
designated locations. Gas Sensing: Integrate gas sensors to enable the robot to detect and identify
hazardous gases in its environment. Room Mapping: Implement simultaneous localization and
mapping (SLAM) algorithms to create and update a real-time map of the surroundings as the robot
moves. Wireless Communication: Establish a wireless communication system for the robot to send
messages and transmit critical data to its owner or a central command center [31]-[34].

Working of the main project module

Face Recognition: Utilizing image processing, the dog identifies and categorizes faces within its
field of view, providing valuable surveillance data.

Pick and Place: Equipped with a robotic arm, the dog retrieves objects from challenging or
inaccessible locations, then transports them to predefined destinations.

Sniff: Employing gas sensors, the dog can detect hazardous substances or materials, contributing to
safety in hostile environments

Room Mapping: The dog autonomously maps its surroundings, creating real-time spatial data for
mission planning and navigation.

Wireless Communication: It communicates vital information to its owner or operators wirelessly,
enabling remote control and situational awareness.

Tools used (hardware / software)

Hardware

Pi camera : High-resolution cameras and image processing hardware for face recognition.

Robotic Arm: A specialized mechanical arm with grippers for picking and placing objects in
challenging environments.

Gas Sensors: Built-in gas sensors for detecting and identifying potentially hazardous substances.
Mapping Hardware: LIDAR or similar technology for real-time mapping of indoor and outdoor
environments.

Wireless Communication: A powerful communication module for sending messages and receiving
commands from the owner.

software

Image Processing Software: Algorithms for face recognition and object identification.

Path Planning Algorithms: Software to determine the most efficient paths for object retrieval.
Mapping Software: Utilized for creating and updating room maps in real-time.

Wireless Communication Protocol: Secure software for wireless communication with the owner

or military command center.

Al and Control Software: Implementing artificial intelligence for autonomous decision-making and
control of the robotic dog.

These integrated hardware and software tools enable the robotic dog to excel in its multifaceted
military role, from reconnaissance and object retrieval to hazardous substance detection and
communication with its human operator.

Applications & Advantages
Military and Defense.
Industrial Automation.

Search and Rescue Operations
Enhanced Security

Versatile Object Handling
Hazard Detection
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o Real-Time Mapping
° Efficient Communication

Expected Outcomes

Face recognition by pi camera (input) takes image of the person‘s face — detecting and recognizing
face, if face does not match it gives an alert message and buzzer (output).

Pick & place by Robotic ARM by using ultrasonic sensor mounted on Dog (input) — detects
object needs to be picked (output) .

Sniff & Room Mapping — by using gas sensor & LIDAR sensor (input) mounted on Dog - detecting
and identifying hazardous substances and gives an grid map (Gmapping) and location by using GPS
& compass (output).

Conclusions

The project, "An Advanced Multi-Functional Robotic Dog with Enhanced Sensory and
Communication Proficiencies," has successfully demonstrated the capabilities and potential of
modern robotics in creating highly versatile and interactive robotic companions. This advanced
robotic dog, equipped with enhanced sensory perception and communication abilities, serves as a
testament to the evolving field of robotics and artificial intelligence. It offers a wide range of
applications, from assisting individuals with disabilities to providing entertainment, companionship,
and even educational support. The integration of advanced sensors, Al algorithms, and interactive
communication mechanisms has resulted in a robotic dog that can adapt to various situations and
respond to user commands effectively. Its potential for assisting people with different needs, such as
the visually impaired or individuals on the autism spectrum, showcases its capacity to make a
positive impact on society. In conclusion, the "Advanced Multi-Functional Robotic Dog" project
underscores the boundless potential of robotics to create intelligent and adaptable devices that can
enhance the quality of life for many. The successful development of this robotic dog paves the way
for future advancements in the field, where human-robot interaction and assistance will continue to
evolve and benefit various aspects of our daily lives.
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