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Great news friends,
we do have a spare tyre.
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INtroduction

Importance and Demand Challenges in Development
- Transformative Technology: VUIs have become crucial in Natural Language Processing (NLP):
modern vehicles, changing how drivers interact with .- Accuracy Issues: Difficulty in accurately interpreting and responding
their cars. to complex or ambiguous user inputs.
Growing Demand: As car technology advances, there's - Technological Limitations: Current technology constraints can
an increasing need for seamless, intuitive, and hands- affect VUI performance.
free control systemes. Design Considerations:
User-Friendly: VUIs must be engaging and easy to use.

Functions Enabled by VUIs . Diverse User Base: Design must cater to a wide range of users with
Navigation: Voice commands to set and adjust routes. varying needs and preferences.
Entertainment: Control over music, radio, and other
media. -
Communication: Hands-free calling and messaging. e e e s
Climate Control: Adjusting temperature and ventilation. B W s ‘e € 5 ™ e x| ™
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Benefits . A a6 I ' d i zﬁ% m ' |
Enhanced Safety: Allows drivers to keep their hands on 27% - - —= N —©
the wheel and eyes on the road, reducing accident risks. il
Convenience: Simplifies interaction with vehicle o o A T S F;TEEE L
functions through voice commands, iB b"f' - - e g
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Research & Analysis

Waymo's Leadership and Current VUI Limitations
- Leader in Autonomous Tech: Utilizes Al, machine learning, LIDAR, radar, and cameras.
- VUI Limitations:
- Poor natural language understanding (NLU).
. Lack of context awareness.
- Ineffective vehicle system integration.
- Inaccurate interpretations and laggy responses.
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YantraBOT Car Voice Assistant Enhancements E
- Advanced NLP for better command understanding.

. Machine learning for personalized user experiences. Jaguar |-PACE
- Improved context awareness by tracking user behavior and environment.
- Deeper integration with vehicle systemes.

- Multimodal inputs: voice, touch, and gesture recognition.

e

Goals
.- Create a functional, responsive, and intuitive VUI.
- Enhance driving experience and safety.

@ Lidar @ Cameras @ Radar
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Sketches & ldea

Driverless Technology Augmented Reality
Driverless or autonomous car combine radar sensors, complex These cars have a computer within the dashboard to give drivers
algorithms and machine learning system to safely operated and supplementary information like directions, speed and details on

navigate the vehicle on its own. their surroundings in real time.




Sketches & ldea

Hybrid - Electric Batteries Heads-up window display

This technology projects information from the dashboard as images
on the vehicle's windshield to allow the driver to have better focus

on the road.

Rather than running on fuel, these cars operated by using a
battery to store electrical energy that then powers the motor. It
stored fuels only for emergency condition.
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Sketches & ldea

Connection Regenerative Breaking

Regenerative breaking relies on kinetic energy captured during
deceleration or breaking and stores it within the battery to be used

as electricity to power the electric motor.

A connected car can communicate with outside system, allowing it
to share internet access and data with other devices inside and

outside of the car.




Sketches & ldea

Deskboard concept - 1 Deskboard concept - 2
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Concept Overview & Design Rationale

The YantraBOT Car Voice Assistant is designed to enhance the driving experience by integrating a sophisticated Voice User Interface (VUI) into
the vehicle's infotainment system. This assistant leverages advanced natural language processing (NLP) and machine learning (ML)
technologies to provide a seamless, intuitive interaction between the driver and their vehicle. The primary objective is to make driving more

convenient, safe, and enjoyable by allowing users to control various vehicle functions through natural voice commands.

User-Centric
Approach:

Ease of Use: Designed
for intuitive interaction
with straightforward
commands.

Personalization: Uses
context-aware
computing and ML to
adapt to user
preferences.

Advanced Natural
Language Processing:

Accuracy and
Understanding:
Employs advanced NLP
for precise command
Interpretation.

Context Awareness:
Tracks user behavior and
environment to
anticipate needs.

Safety and
Convenience:

Minimal Distraction:
Ensures hands-free and
eyes-free operation with
clear voice prompts.

Error Handling: Robust
mechanisms for
handling interruptions
and errors smoothly.

Comprehensive
Integration:

Vehicle Systems
Integration: Controls a
wide range of vehicle
functions for enhanced
functionality.

Multimodal Interaction:

Supports voice, touch,
and gestures for flexible
user interaction.

Iterative Design and
Testing:

Usability Testing:
Continuous testing and
feedback for optimized
user experience.

Documentation and
Feedback Integration:
Detailed records of
design iterations and
feedback for ongoing
Improvements.



Objectives

3.1 Improving User Experience
The primary goal of the YantraBOT Car Voice Assistant is to enhance
the overall user experience by providing a more intuitive and
responsive interaction model. This includes:
- Reducing cognitive load by allowing drivers to control vehicle
functions without taking their eyes off the road.
- Enhancing convenience through accurate and contextually
relevant voice responses.

3.2 Increasing Safety
By minimizing the need for manual adjustments and distractions,
the YantraBOT system aims to improve driving safety. Key safety
objectives include:
- Reducing driver distraction by providing a hands-free way to
INnteract with vehicle systemes.
- Ensuring that voice commands are processed quickly and
accurately to prevent any delays that could impact driving safety.

3.3 Enhancing System Flexibility
The VUI is designed to be flexible and adaptable, allowing for
future updates and expansions. This includes:
- Integrating new features and commands as they become
available.
- Adapting to changes in user preferences and driving patterns
over time.

Goals

4.1 Seamless Integration
Ensure that the YantraBOT assistant integrates seamlessly with all
vehicle systems, providing a unified and coherent user experience.

4.2 High Accuracy and Responsiveness
Achieve a high level of accuracy in understanding and executing voice
commands, with minimal lag or errors.

4.3 User Satisfaction

Deliver a user-friendly interface that meets the needs of a diverse
range of drivers, with customizable settings to accommodate different
preferences and driving styles.

4.4 Continuous Improvement
Implement a feedback mechanism to continuously gather user input
and improve the system’s performance and functionality over time.




Concept

YantraBOT

YantraBOT car voice assistant designed to offer unparalleled
convenience and safety through comprehensive voice control.
Mostly feature of the car can be operated through simple voice
commands, minimizing distractions and allowing the driver to
focus on the road. YantraBOT is integrated with advance Al,

natural language processing (NLP), and state-of-the-art voice

recognition technology to create an intuitive and seamless

driving experience.
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Concept & Key features

Auto-climate control

Adjust climate settings through voice
commands.

Maintenance Check

Voice-activated system to check vehicle
health.

Head-up window
display

Visual feedback on the windshield.

Speaking modes

(Formal/Informal) Customize
the assistant’s speaking style.

Tire puncher

Alerts for tire issues.

Auto wiper

Voice-controlled windshield wipers.

Adaptive cruise control

Adjust speed and distance settings.

Self - driving car

Voice commands for autonomous driving.
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TORONTO

Trip to Montreal

| 2 S 4

SCENARIOS

As the journey from Toronto to Montreal begins in a state-of-the-art driverless car, the
YantraBOT voice assistant ensures a smooth and comfortable ride. From performing a
thorough maintenance check at the start, to automatically adjusting climate control and
wipers based on changing weather conditions, YantraBOT provides real-time updates and
adjustments. Throughout the trip, it utilizes a heads-up display for clear navigation guidance
and manages interactions in both formal and casual tones. As the journey progresses,
YantraBOT proactively alerts the passengers of any tire issues and assists with checking the
spare tire, ensuring a safe and hassle-free travel experience.

MONTREAL



Prototype &
\Voice flow
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Thanks Yantra, but the rain is
getting heavier and it is a bit

tricky to look at the road and
follow the route.
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# Prototype with Voiceflow video Link -

https://drive.google.com/file/d/19mFf0s34ZZwEiOjpQ83I4EPz26y1rJ2D/view?
usp=sharing



https://drive.google.com/file/d/19mFfOs34ZZwEiOjpQ83I4EPz26y1rJ2D/view?usp=sharing
https://drive.google.com/file/d/19mFfOs34ZZwEiOjpQ83I4EPz26y1rJ2D/view?usp=sharing

Conclusion

The YantraBOT Car Voice Assistant project has successfully addressed critical challenges in designing a sophisticated and intuitive voice user
interface (VUI) for modern vehicles. By integrating advanced natural language processing (NLP) and context-aware technologies, the project
has enhanced the functionality, responsiveness, and user satisfaction of the VUI.

Conversational Design: Voice Selection and Design: Prompt and Statement Design: Visual Feedback:

Implemented dynamic Chose a friendly, professional Developed clear and supportive Integrated minimalistic visual
conversation flows and voice with clear characteristics, INitiation and error prompts, elements that complement
conditional branching to provide balancing clarity and naturalness facilitating smooth and intuitive voice commands, enhancing
personalized and contextually to ensure effective Interactions even in challenging navigation and status awareness
relevant interactions, significantly communication while minimizing scenarios. without distracting the driver.
Improving user engagement and cognitive load for drivers.

experience.

In conclusion, YantraBOT represents a significant step forward in voice interface design for automotive applications. It aligns with the latest
advancements in Al and NLP, setting a new benchmark for user interaction in cars. The insights gained from this project will not only benefit
future iterations of YantraBOT but also contribute to the broader field of VUI design, ultimately enhancing the driving experience for users

worldwide.



