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Executive Summary

We are on the verge of reversing a technological paradox. With the right steps, we can leverage the
power of artificial intelligence to revolutionize the world of smart kitchen appliances. Imagine a
kitchen where your fridge, oven, and cooking hob understand and anticipate your needs, making
cooking a breeze and a joy. Generative Al, especially Large Language Models (LLMs), have given us
a way to communicate naturally and humanly with machines. It's almost like having a personal chef
who knows exactly what you want, how you like it, and is ready to assist at any moment.

Now, think about your current smart kitchen appliances. They have amazing features, but how often
do you find yourself frustrated by complicated settings or unintuitive controls? What if your kitchen
as a whole, could not only understand your commands but also learn and adapt to your cooking
habits? Let's pose a question: “In the age of commercially available Al, what could we, as makers of
kitchen appliances, do for you to make you choose our products and stay loyal to our brand?”
Perhaps this next paraphrased question makes it more answerable - “For what job would you hire any
of these appliances that we sell, to assist you in the kitchen?”

This project aims to kick off with the notion of getting GPTs to generate recipes and functions for the
appliances. It studies consumers’ experiences modern kitchen appliances to understand what they
truly need, want, and expect from a smart kitchen. It starts with a thorough exploration through
literature reviews, online community trends, and direct user research to gather deep insights through
experiments and interviews. These insights are then transformed into practical use cases for Al
models. By crowdsourcing data, we create detailed user personas that showcase how personalized
Al can elevate the cooking experience. We test the capabilities of OpenAl’'s GPT-4 to design an
actionable solution that ASKO can integrate into their future appliance lineup.

The result? A set of affordances of this proposed interface, a set of personas and a thorough
understanding of market and customer value, complemented by a strategic story that outlines the
logic necessary to deliver an extraordinary brand experience for ASKO consumers. Picture a kitchen
where your oven knows the perfect temperature for your favourite dish, your fridge suggests recipes
based on its contents, and your cooking hob adjusts its heat just the way you like it. This is not just a
vision for the future—it's a reality we are building today. By embracing this innovative approach, ASKO
can lead the charge in transforming kitchens into intelligent, responsive, and delightful spaces,
ensuring customer satisfaction and unwavering brand loyalty.
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Project Overview

Background, Approach & Methodology
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This section illustrates the contents, flow and timeline of this project through
sub-sections that detail out the approach to the project, goals, scope, basic
methodology and the storyline of the project.

1.1. Background and Context

The idea that an appliance can be intelligent paved a new way of interacting with appliances giving
them the identity of being “smart”. A smart appliance, for the scope of this project is defined as a
home appliance integrated with digital interfaces capable of automation of certain pre-defined tasks.

In the last couple of decades, we have watched smart appliances becoming popular across the
electronics markets. However, an observation is made that smart appliances, while designed for their
multifunctional capabilities with an aim to assist the user and automate functions that would often
consume time and effort, contradict that very objective and end up with rather complex interfaces
that may ultimately cause more harm than good in the lives of consumers. The average consumer
sticks to the simple and standard programs and settings as a result of operational confusion and lack
of knowledge about the product. A study by Li et al. (2021) inthe Journal of Big Data highlights that
the immaturity of loT hardware and software is a significant barrier to the effective use of smart
appliances. Users often find these devices difficult to navigate without extensive guidance, which can
result in many features going unused. This ties into the paradox of technology mentioned in the
summary, that technology often races past the average consumers’ ability to adapt in the hope that
they may some day face issues potentially solvable by the advanced interface. The problem is,
however, that this system rewards radical use of a product but neglects the largely diverse, simpler
use cases of the average consumers. Diversity is difficult to achieve in a product that is sold to larger
audience considering the variability of users against the homogeneity of brand value of the provider.

On a parallel note, one of the most recent breakthroughs in the interactive technology market has
been observed to be that of Open Al's LLM powered ChatGPT, an Al (Artificial Intelligence) chatbot
available for personal and commercial use. Commoditized first in late 2022, the LLM Powered GPT
Model (Generative Pre-Trained Transformer Model) uses NLP (Natural Language Processing) allowing
a user to interact with it through a chat interface in an almost human-like manner. The need for skill
building is reducing as long as one can communicate in their own language to a machine which runs
a powerful algorithm to find the closest possible meaning of the natural language input.

Seeing an advantage in NLP and a newer way of communicating with machines, this project springs
at the intersection of Al and Smart Appliances, potentially forecasting the reversal of this paradox of
technology to enable real human-centred design by asking the question “Can we start talking to our
kitchens?”
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1.2. Project Goals - What are we trying to achieve?

ASKO Statement:

“We offer a full range of kitchen and laundry appliances that will not only meet our
customers' expectations for many years to come, but often exceed them.”

- ASKO

Future Vision for Al in Smart Kitchens

Al personalises and contextually improves the cooking experience for a diverse, culturally rich
customer base of ASKO, adding value as a communicator between the customer, the ASKO Brand
and kitchen appliances, establishing an intelligent ecosystem.

A Fully Al-powered Intelligent Kitchen Ecosystem (Mid 2026)

Future Scenario - ASKO users have a connected ecosystem of kitchen appliances that uses an Al
interface to facilitate a smooth dialogue between natural human language and autonomous
kitchens. This Al interface is in the form of a conversational kitchen agent thus realising the notion
that consumers may quite literally talk to their kitchens.

Short Term

1. Evaluate the Context with an overlay of Gen Al

To evaluate fundamental aspects of using a GPT to prepare aroadmap for the next steps in achieving
the future vision. The roadmap outlines the story from step one that is recipe generation models and
marks each incremental and developmental step along the way in terms of leaping features and
drifting features plotted on a timeline.

2. Propose the next step for ASKO as an appliance manufacturer

The aim here would be to examine the market of smart appliances under the influence of generative
Al and use these findings to propose an adoption strategy for ASKO to ultimately be able to stay
relevant in the competitive market of smart kitchen appliances.
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1.3.The Environment - The Smart Kitchen Ecosystem

To intervene in an existing ecosystem, we need to first define its boundaries and components. This
connected smart kitchen ecosystem comprises of products from the ASKO brand.

A. Smart Appliances

Oven
Air fryer
Microwave

Fridge
Induction Hob
. Coffee Machine

B. Food
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1. Ingredients

2. Fast Moving Foods

Fig 1.1. Components of a Kitchen Ecosystem C. Tools & Cutlery

A smart kitchen is typically equipped with standard kitchen appliances which can be paired with a
proprietary or third party interface. Together with ASKO, the client, who is a manufacturer and
designer of appliances, the list of appliances above were defined as the electronics component of
the ecosystem. Second, the reason kitchens exist is food as a basic human need. Food is one of the
main expenses of a household which makes it a major component of the smart kitchen. Finally, we
stop at tools and cutlery as the third part of the ecosystem.

1.4.The larger affordance - Generative Al

D. Introducing a fourth Component of the Kitchen ecosystem: Multimodal
Artificial Intelligence

With this project, a superimposed component is introduced in the form of artificial intelligence to
evaluate a potential presence in home kitchens of the average consumer. The intelligence is
proposed in the form of a custom GPT built using OpenAl’'s GPT Builder Platform. This GPT is later
evaluated outside of the chat interface in the second phase of the project
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1.5. Process

Starting with a holistic approach of understanding how Al is being applied in smart kitchens, we
zoom into how GPTs are being used for kitchen related activities to derive expectations of GPTs
integrated into smart kitchen ecosystems in the foreseeable future.

The decision to start with a broad scope was made considering the wide range of possibilities that
generative Al may bring to kitchen experiences. This would mean we start with an inductive approach
not knowing where the research will lead us. Keeping the
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1.6. Establishing focal points

The findings from literature and media established the following area of focus:
1. Contextual Awareness and Learning Adaptation
2. Personalised Output

3. Addressing the duality of ‘hallucination vs factual output’

1.7. Ultimate Design Goal

To propose a specification for an intelligent kitchen assistant with strong
contextual awareness and is personalised to the users’ needs which ultimately
improves the users’ communication with smart kitchen appliances.

1.8. Inductive Approach (through context mapping)

In light of the blurriness of the Al market and limited literature and theory available at the start of this
project around the chosen topic, the decision was made to rely more on experimental value to
generate first hand information. Online discussion platforms showed the extent to which people like
to push boundaries of ChatGPT and other Al models.

11
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Base Research

Findings eventually lead to the design of a Custom GPT

Through findings from literature and media sources, this section covers advancements in Al
applications for smart kitchens. It explores how human-centric Al personalizes cooking experiences
by adapting to user preferences and interactions. Key themes include the use of Retrieval-
Augmented Generation (RAG) to enhance Al accuracy, the development of user-friendly interfaces
that simplify interactions, and the integration of conversational agents and deep learning models for
recipe generation. The review also highlights technological innovations, such as conversational
agents and smart appliance integration, that contribute to more intuitive, efficient, and personalized
kitchen environments.

2.1. Literature Review

Human-Centric Al

Human-centric Al focuses on creating systems that learn from and adapt to individual user needs. In
the context of smart kitchens, these Al systems personalize cooking experiences by learning from
user interactions and preferences, thereby improving usability and satisfaction (Minh & Khanna,
2018). For instance, systems equipped with Al can suggest recipes based on past cooking habits or
dietary restrictions, providing a tailored kitchen experience that evolves with the user's tastes and
needs.

Commercialisation of Human Centred-Intelligence

Christensen et al.(2016) emphasize the importance of understanding the specific "jobs" customers
need to be done to drive successful innovation. By focusing on the progress customers seek in
specific circumstances rather than justtheir demographics, companies can create products that more
effectively meet customer needs, leading to higher satisfaction and loyalty.

Plug & Play Conversational Agents

The integration of conversational agents like "Foodie Fooderson" in smart kitchens facilitates
enhanced interaction between Al systems and users. These agents use natural language processing
to assist users in recipe selection and management, improving the user experience by making
technology more accessible and responsive (Angara et al., 2017). IBM suggests that such models
may be available for use as plug and play models for kitchens possibly similar to the Amazon Fire
Stick.

13
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ChatGPT is Bullshit (in the Frankfurtian sense)

ChatGPT creates text that sounds true but doesn't actually care if it's correct, so calling its mistakes
"hallucinations” is misleading. Instead, it's more accurate to say ChatGPT is "bullshitting" because it
produces convincing responses without concern for truth. For example, while ChatGPT might give
good cooking tips, it's important to double-check because it might confidently suggest ingredients
or steps that aren't right.

RAG - Retrieval Augmented Generation

Retrieval-augmented generation (RAG) is a technique that enhances the accuracy and reliability of
generative Al models by integrating facts from external sources. This approach fills a critical gap in
how large language models (LLMs) operate, as these models primarily rely on their internal
parameters to understand and generate human-like text. However, LLMs often lack the ability to
provide detailed and up-to-date information on specific topics. RAG addresses this limitation by
linking generative Al services to external resources rich in current and technical details. This not only
allows models to cite sources, building user trust, but also helps clarify ambiguous queries and
reduce the occurrence of incorrect outputs, known as hallucinations. (Meritt, 2024)

User-Friendly Interfaces

The evolution of user-friendly interfaces in smart kitchens is highlighted by applications like "Kool
Kitchen," which simplifies the interaction with complex appliances through intuitive controls. This
approach reduces the learning curve and enhances user engagement by making technology
accessible to users of all skill levels (Vu Trieu Minh & Khanna, 2018).

Apple intelligence brings the classic Apple approach in the form of a simplified, yet enhanced-Siri
level of experience to its users by making the leap after nearly two years since the first public launch
of ChatGPT (Shakir, 2024). Apple, while integrating a local language model within iPhones to ensure
quick retrieval and latency, sends a call to OpenAl’'s cloud GPT model in the situation that it cannot
solve the problem itself. This makes systems more efficient unless a novel request is made, which is
typically rare in the daily usage of a phone.

Moolya et al (2022) present a deep learning-based web application that generates recipes based on
user-input ingredients, providing unique and creative recipes. The model leverages LSTM (Long
Short Term memory) and Natural Language Generation to create recipes with titles, ingredients, and
instructions, demonstrating the potential of Al in enhancing cooking experiences by making them
more accessible and tailored to user preferences.

14
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Technological Integration

Seamless integration of tools like Arduino and Raspberry Pi into kitchen appliances across many
instances underscores the trend towards smarter and more connected kitchen environments (Johare
et al). These integrations facilitate the creation of customizable and flexible kitchen systems that can
be tailored to individual user needs, demonstrating a significant shift towards more integrated and
user-centric kitchen solutions (Minh & Khanna, 2018). It is important to note that these are
experimental explorations and not commoditised yet.

Lightening Humidity

Control Control

Temperature

Control Door Lock
.

Smoke Remote

Alarm System

Environment

Detector

Other Devices
Hub

USERS
Motion Server

[loT appllance§ & ‘ :,::)::I(
| Event Processing | . v

PHONE

Smart home Servers
IP or

Fig. 1.4. Johare et al's experimental application of controling a smart kitchen ecosystem using Raspberry Pi

Contextual Awareness and Learning Adaptation

Al systems in smart kitchens exhibit enhanced contextual awareness, allowing them to predict and
respond to real-time user needs effectively. This capability is crucial for adapting kitchen behaviour
to the context of use, such as adjusting settings based on the time of day or the presence of guests
(Johare et al., 2022). Additionally, the ability of these systems to learn from user interactions and
improve over time represents a critical advancement in personalizing user experiences and
accommodating unique user preferences.

By structuring Al responses to follow a logical progression, the technique aims to improve the
coherence and accuracy of Al-generated outputs, making them more useful for complex problem-
solving task (Shao et al, 2023). The work by Jaber et al (2024) introduces a context-aware virtual
assistant designed to aid users in cooking by providing personalized and contextualized guidance.
The system integrates user preferences, habits, and available ingredients to offer tailored cooking
advice, showcasing the potential of Al to enhance everyday tasks through personalized assistance.

15
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Safety and Efficiency

Al-enhanced kitchens focus on improving safety and culinary efficiency through sophisticated
monitoring systems and automated controls. These systems can prevent accidents and improve
cooking results, thereby enhancing both safety and food quality (Minh & Khanna, 2018).

Verbal Reasoning: Comparing GPT40 and GPT4

GPT-40 exhibits notable improvements in specific areas of verbal reasoning, such as calendar
calculations, time and angle calculations, and antonym identification. However, it continues to
encounter difficulties with word manipulation, pattern recognition, analogy reasoning, and spatial
reasoning. Conversely, GPT-4 Turbo demonstrates significant struggles with verbal reasoning tasks,
achieving only a 50% accuracy rate in tests, which indicates a marked deficiency in this area. Overall,
GPT-40 outperforms GPT-4 Turbo in verbal reasoning, showing marked advancements, while GPT-4
Turbo's performance remains relatively poor. (Sharma, 2024)

Cognitive loT Vision

The vision for future smart kitchens includes broader integration with loT, where kitchen appliances
communicate not only among themselves but also with other smart devices in the home. This
interconnectedness promises to streamline kitchen tasks and improve energy efficiency, marking a
significant step towards fully automated homes (Johare et al., 2022).

So far, we see that there is existing evidence of use cases of Al in smart kitchens. The most novel
exploration so far appears to be “Foodie Fooderson” (Angara et al., 2017) and shows promise of a
market developing for conversational agents to be personalised and installed as plug and play
models for smart kitchen ecosystems.

16



Smart Kitchens & Smart Conversations | Master Graduation Project Yash Khinvasara | TU Delft Faculty of Industrial Design

2.2. Related Work - Multimedia Sources

Culinary Trends

As seen inthe figure below, the topic of recipes gains interest towards the end of the year (in colder
months when festivities are their peak) while the interest in restaurants typically went down around
the same time. Now, however, the interest seems to begin to align to each other and point towards
the idea that good restaurant and recipe recommendations might be of equal importance.
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Fig. 2.1. Google trends image showing popularity of two search topics - “recipe” and “restaurant”

A bulk of interest in recipes was seen when the Covid-19 pandemic was at its peak in April and May
2020. At the same time, a study of 2,000 participants by Chicago’s Home Run Inn Pizza (Mary, 2023)
suggests that Gen Z and Millennials differ significantly in their cooking confidence and habits. Only
33% of Gen Z consider themselves skilled cooks, compared to 47% of Millennials, with Gen Z rating
their cooking skills at an average of 3 out of 5 versus 3.4 out of 5 for Millennials. This lack of
confidence influences their social behaviour, as nearly half of Gen Z are reluctant to cook for others
due to perceived skill deficits, compared to 34% of Millennials.

- ~

Reasons millennials and GenZ don’t cook at home

1

1

1

|

! -

! = 75%
| e ) W Genz
1

1

1

1

\

45% B Millennials

CSVEvNvIveTvIeT VTR eReReRe>

SKILLSET / KNOWLEDGE ( y |“,. l

Fig. 2.3.Time and Skill/Knowledge see

17



Smart Kitchens & Smart Conversations | Master Graduation Project Yash Khinvasara | TU Delft Faculty of Industrial Design

Cooking with ChatGPT

Videos such as those by Sam'’s Home Kitchen (2022) demonstrate recipe generation and appliance
instruction using ChatGPT. Gomes (2023) explores converting a mystery box of ingredients into a
recipe with ChatGPT, successfully executing and delivering the meal. Comparative experiments with
ChatGPT-designed menus and those created by professional chefs show indistinguishable results at
first glance (Mythical Kitchen, 2023), though contrasting outcomes are reported by Joshua Weissman
(2023) when following ChatGPT recipes precisely.

False Pretence with the Promise of Al

Al Integration into Appliances: Notable instances such as Shark Tank India (SET India, 2024) and the
vlog 'Trying out Upliance' (Chef Nehal Karkera, 2023) showcase Upliance.ai's smart cooking device,
which combines multiple kitchen appliances and features a screen that displays recipes and
instructional steps. Although the device is marketed as Al-driven, criticism arises regarding its
inability to cater to diverse taste preferences and the misleading use of Al as a buzzword. Despite
these drawbacks, the device's interface suggests potential future connectivity with online Al recipe
generators and chatbots.

Despite technological advancements, the smart kitchen ecosystem often remains fragmented, with
interoperability issues limitingits potential (Pierce, 2024b). Discussions in recent podcasts reveal that
while smart devices like Thermomix and Tovala offer sophisticated features, their lack of integrated
functionality requires a re-evaluation of how these technologies should interact within a unified
system. The yet-to-be-achieved capability of remotely pre-heating an oven is cited as a fundamental
yet unattained feature (Pierce, 2024b). While this is still possible through computing platforms and
voice assistants like Amazon's Alexa and Google Home paired with smart home devices, it's an
increased number of steps to accomplish a single task.

Kitchen Design with Al

The utilization of ChatGPT in kitchen space design is explored through various content creators (Mark
Tobin Kitchen Design, 2023), linking to the innovative use of generative Al in selecting and
recommending kitchen appliances. This indicates a slight movement towards the integration of Al in
sales and consultancy with the introduction of LLMs. Imagine a tool that takes in your input through
conversational search and gives you exactly what you're looking for in the context of shopping for
appliances or overall kitchen products.
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Robotic Kitchens

The adoption of robotic arms inthe food and packaging industries is well-established; however, their
integration into commercial settings, as demonstrated by the now-defunct Spyce Restaurant in
Boston, illustrates their capability to prepare meals swiftly (Varshney, 2018). In residential settings,
robotic arms capable of performing complete meal preparations, including chopping and cleaning,
were developed by mimicking the motions of master chef Tim Anderson (CNET, 2016). Although
these robotic solutions enhance operational efficiency and offer personalized cooking experiences,
they prompt considerations about the balance between embracing technology and preserving
traditional culinary skills (Nusri, 2023). As smart kitchens evolve, it is imperative to ensure that
technological enhancements complement rather than replace the human elements fundamental to

cooking.

Fig 2.4.The robotic kitchen in Spyce Boston Fig 2.5. Moley's Robotic Arms in Home Kitchens
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Remus I: Custom GPT Version 1

Preliminary findings led to the making of a custom kitchen assistant.

Seeing that Al is being increasingly used as a co-pilot in the kitchen in small capacities, first hand
experience becomes imperative as a launchpad for further experimentation.

Using the GPT Builder platform through an OpenAl Plus subscription, A custom GPT chatbot named
“Remus |” was developed and given the role of a kitchen assistant to help with tasks in the kitchen.
ChatGPT, generally speaking, tends to produce a lot of text for what can be said in a few words.
Hence, the instruction of using few words was provided. It was expected that the chatbot, with these
new boundaries would judge the query and provide a concise response to the user’s input.

Remus | seemed to provide cohesive answers to every input but of course, this is because ChatGPT
never says no unless it's a concerning request like “help me blow up my kitchen” or "how to poison
your guests”. Even then, if instructed to, the chatbot will put a humorous spin to it. Below is a rundown
of its performance and observed problems after self-evaluation by the author if this report.

Remus I: Your know-it-all cooking GPT

Remus |

——— — — — — — — — — — — — —
N o o o — — — — — — — — — —

 I'm here to help you cook and tackle the kitchen challenges together.

——— e — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Fig.3.1. First Version of the Custom GPT developed from Literature Review and Self-Experimentation

Role Assigned to GPT:

“You are a kitchen assistant employed to help the user navigate through kitchen activities.
Understand the users’ problem and help them figure out a solution using few words”

21
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Performance:

After a round of self testing with challenging queries.

1.
2.

S.
6.

Provides answers to literally any question. More than half the times, it is dissatisfactory.

Cohesive and concise language.

Was helpful almost 9/10 times.

Works well as a reflective tool and stimulates further thinking.

Great at providing makeshift solutions for missing items or devices.

Aligns with your thought process after 4-5 messages.

Problems observed:

>

Generic answers

Unaware of reality

No inherent concern for truth

Cannot match real-time (time is an important variable)

Always tends to agree (can be counter-intuitive in the kitchen)

—_N ———— e —

™ —— coo)

@ ChatGE:;'

®

@

<

R

A

Making bread for the first fime, but
I'm stuck with at this stage...

That's sounds exciting! Here's what
you can do moving forward:

2. Start Kneading....
3. Pre-Heat......

Unable to knead it well, it looks dry,
what sheuld | do?

*Makes educated guess and
provides solution*

Fig. 3.2. Self Experimentation with Remus |

— e e e e e —
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Other experiments included:

1. Trying new techniques, tools and ingredients

-
/
/
: i just bought a new knife. It is a japanese chef's knife and i have never
: used such a knife before. how should i go about using it?
|
|
: 1. Grip: Hold the handle with your dominant hand, thumb and index finger pinching the blade.
|
I 2. Cutting Board: Use a wooden or plastic board to protect the blade.
|
: 3. Technique: Use a rocking motion for slicing, dicing, and mincing.
I
: 4. Angle: Keep the blade at a low angle for fine cuts.
: 5. Maintenance: Hand wash and dry immediately. Use a whetstone for sharpening.
|
: 6. Storage: Store in a knife block or on a magnetic strip.
I
\ h PP
AN

Fig.3.3. Learning from Remus | (E.g. Japanese Knife)

2. Exploring and Identifying Cuisines + Local Recommendations

{ o | ate these mini pancakes sort of things which had zuchhini and eggs
but i can't identify the cuisine.

% You likely had zucchini fritters, often found in Mediterranean or Middle Eastern cuisines.

Look up places in New York that might have them

< 272

——_—,— e e —

!ﬁ;_ Searched 5 sites
Here are some restaurants in New York where you can enjoy zucchini fritters:
1. Smitten Kitchen - Known for their delicious zucchini fritters with feta and dill, served with a
dollop of tzatziki sauce. Perfect for a light and crispy appetizer (smitten kitchen) (Feasting At
Home).
AN 2. Tiny New York Kitchen - Offers zucchini 2 ~l/l feta fritters with a homemade tzatziki sauce. These
~ 7

Fig.3.4. Consulting Remus | for cuisine related information

/
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3. Exploring new ways to utilise one’s appliances (defrosting, steaming without
steaming function)

N
1 !
| o : . '
| This recipe says, use the steam function, but | can't find a steam :
: function in my oven! Any workarounds? |
I |
I |
I |
I 4 Yes, you can create a steam environment using a pan of water. Place a shallow pan with water on the I
| 2

: oven's bottom rack while cooking. This will create steam and help achieve similar results. :
I |
! D PP }
l\ J

Fig. 3.4. Finding makeshift ways to exploit appliances for unintended but productive uses

4. Making the most of random ingredients (completely ignored the wine)

- =~

! I have jalapenos, rice, some lemons, figs, walnuts and some leftover
wine that | don't want to drink. How can i make the most of these?

You can make a spicy, zesty rice dish and a fig-walnut dessert. Here's how:

Spicy Lemon Rice
1. Cook the rice.
2. Sauté chopped jalapefios in oil.
3. Add cooked rice, lemon zest, lemon juice, and season with salt.

4. Stir well and heat through.

Fig-Walnut Compote
1. Chop figs and walnuts.
2. Simmer figs in leftover wine until soft.
3. Add walnuts and a bit of lemon juice.

4. Cook until mixture thickens.

Serve the spicy lemon rice as the main dish and the fig-walnut compote as a dessert. Enjoy!

T N N N e S N N =,

-
~

Fig. 3.5. Using Remus | to make the most of ingredients and acoid wastage
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5. Finding out more about one’s own culture

/ I'm from Pune, Maharashtra and the Dal is different from Dal Tadka \
made in the north. Why is that?

In Pune, Maharashtra, Dal typically refers to "Varan" or "Amti," which are milder and often flavored

with coconut, jaggery, and tamarind. Dal Tadka from the north is spicier and involves tempering
(tadka) with garlic, cumin, and chili. The differences stem from regional culinary traditions and

available ingredients.
Qe P
no i've never tasted any of those ingredients in the Dal | eat

< 2/2

Pune's Dal, particularly "Maharashtrian Toor Dal," often uses simpler spices like mustard seeds, curry
leaves, and turmeric. Northern Dal Tadka has a more robust flavor profile due to a variety of spices
and the tempering method. The variation is mainly due to regional cooking styles and spice

preferences.

Fig. 3.6. Gaining knowledge about tradition

At this point, it became imperative to look at the way early adopters were exploiting ChatGPT for
kitchen related tasks. The following questions emerged from this early round of self-experimentation
to understand how this GPT could be further developed.

How are others using ChatGPT?
Are they also developing custom GPT?

How are they exploiting this new way of cooking ?
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How are online communities responding to ChatGPT
as a tool for kitchen assistance?

Part 1: How are GPTs being used for cooking?

Below are the summarised discussions from reddit threads under the subreddit
‘r/ChatGPT’ and related posts.

Search tags: Al, Smart Kitchens, Recipe, Cooking, Cook, Food, Diet, Nutrition, Cuisine

Interaction Patterns:

Learning and Inspiration

“My wite and | didn't know what to eat. We asked ChatGPT for a suggestion and the food
came out absolutely delicious”

LLMs can serve as cooking coaches that encourage experimentation and learning. They can suggest
new recipes based on trending cuisines or what is available in the pantry, offer cooking tips, explain
culinary techniques, and even help plan meals for the entire week. This ongoing interaction with an
LLM can inspire users to try new dishes and improve their cooking skills over time.

Conversational Guidance

“I made chicken and veggies the other night by talking through it with ChatGPT. It was
delicious”

Food Related Needs:

Quick Access to Curated Recipes
“the best part is not having to read about some random blogger's entire life”
“having the information you need”

One of the frequent frustrations for users searching for recipes online is navigating through lengthy
blog posts due to SEO-driven content structures. By understanding user commands and extracting
essential information, LLMs can deliver cleaner, decluttered information swiftly, enhancing user
experience by bypassing the irrelevant content, effectively reducing the time spent on search.

27



Smart Kitchens & Smart Conversations | Master Graduation Project Yash Khinvasara | TU Delft Faculty of Industrial Design

Contextualized and Personalized Output

“scan the ingredients before anything else to see what | have/need”

Give me an easy cheesecake recipe

please
4 ™
Sure! Here's the recipe for a classic
cheesecake:
Ingredients:

225g digestive biscuits or similar 100g

unsalted butter 700g cream cheese 200g

sugar 3 eggs | teaspoon vanilla extract

lemon zest 200ml heavy cream Instructions:

Preheat the oven to 170°C (325°F). Crush the
\_ biscuits into fine crumbs...

___________________________________________________________________________________________

Fig. 4.1. Reddit user makes cheescake with the help of ChatGPT

LLMs can leverage their vast data processing capabilities to offer contextualized and personalized
culinary advice. For instance, based on a user's past cooking habits, dietary restrictions, available
ingredients, and even current weather conditions, an LLM can suggest suitable recipes. This level of
personalization ensures that meal planning and preparation are both practical and tailored to
individual needs, enhancing dietary management and satisfaction.

Curated and Planned Meals

"Asked it to plan a French themed dinner for 8 people”

“I prompted it to suggest four courses for a date night”

to suggest four courses for a date night

For a romantic date night dinner, here’s a
four-course meal suggestion that balances
flavors and presentation beautifully:
Appetizer: Caprese Salad - Fresh slices of
mozzarella and tomato, garnished with basil,
drizzled with balsamic glaze and olive oil.
This dish is light, fresh, and...

______________________________________________________________________________________________

Fig.4.2. A conversation between a reddit user and ChatGPT for a curated date night suggestion.
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Adaptations

“What are some alternatives? What else can | do? How can | do that? What's the nutritional
difference?”

Fig.4.3. ChatGPT converts a meat heavy dish to a fully vegan dish.

Addressing Dualities:

While the integration of LLMs in smart kitchens offers numerous advantages, there are also critical
aspects to consider that are pointed out by the members of the ChatGPT community on Reddit.

Subject Knowledge Limitation vs. Al Bullshit (Frankfurtian)

One can easily be fooled and deceived by text generating models if the human's command over
the subject is relatively weak.

LLM Hallucinations vs. Factual Output

Al models can generate plausible-sounding but incorrect orirrelevant information (hallucinations).
Ensuring that the output is verified and factual is crucial, especially in cooking, where incorrect
information can affect meal quality or safety.

Food Simulation vs. Reality

While LLMs can simulate cooking processes or predict the outcome of recipes, the actual
cooking results may vary due to numerous real-world variables like ingredient quality, kitchen
equipment differences, and individual cooking techniques.
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Should ChatGPT help you cook better?

This Reddit user prompts ChatGPT in different ways to get the desired output. While this is just an
example, there are many ways that ChatGPT can help improvement in cooking. This highlights an
important question - Is it the purpose of ChatGPT to improve your cooking or support you in real
time while you cook?

P e e e e

7 Cook Better With ChatGPT .
aeiestore

One of ChatGPT's most functional uses is cooking. Here are three easy uses below, please
comment with prompts you have used that have helped you cook better.

1. Writing Custom Recipes - Prompt "Write A Burger Recipe In The Style Of Gordon
Ramsay"

E 2. Meal Plans -Prompt "“Create a [Number] calorie weight loss meal plan for a [Age] year i
E old male. The daily macro split is [number]% carbs, [number]% protein, [number]% fats i
i with no more than [number]g of sugar and [number]g of fibre.[number] calorie post i
i workout breakfast with healthy fats and b vitamins. [number] calorie lunch with moderate i
i fats and vitamin D. [number] calorie dinner with high carbs, low fat and magnesium. :
i Consider foods that are low glycemic but don't avolid [food], [food], and [food]. Only use E
: lean meat.” E

3. Suggest Wine & Beer Pairings - "/ want you to act as a sommelier. Please suggest a
crisp, French white wine to pair with Indian Curry.”

A Cicerone is a sommelier for beer. So you can sub sommelier for Cicerone. ;

_____

Fig.4.4. AReddit user’s use cases with ChatGPT
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Part 2: What are custom GPTs being designed for? And how?

Using OpenAl’s “Explore GPTs” option, GPTs designed by the members of the
community were explored and studied.

Common Use Cases of custom designed GPTs

Outside Kitchen Domain

- - - - S -
- ~
- ~
- Data ~
- Analysis ~
4 ~
1 N
Translation Within Domain \
\
/ \
Local Food
/ Recommen-
dations Document
! Reader *
4 \
Chat .
Buddy
General \
Food _
’ Ideas Appliance \
Repair

' Writing
| code |
Idea Sound |

Aoard Appliance
Information I
\ Recipe ,
Generafion
\ /
\ /
\ Diet & /
\ Nutrition ,
Mathematics
\ Cooking /
guidance P

Fitness
Routines

N 7
~ e
~ -~
~ -~
~ -
~ -

—— —
ok am =

\
N\

Fig. 4.5. Use cases of custom GPTs being designed by active members of the OpenAl community
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How are they being used?
1. Task-oriented prompting
o Intent: Guide Al behaviour for specific kitchen tasks.
o Example: "Generate a recipe for a vegan lasagna."

o Experience: Suitable for users who know what they want to cook but may not know
the exact steps.

2. Role-based prompting
o Intent: Define Al's role and guidelines for culinary responses.

o Example: "You are a professional chef. Please suggest a three-course meal using
seasonal ingredients."

o Experience: Effective for users who want context-specific culinary guidance and
expert advice.

3. Feature-specific prompting
o Intent: Detail specific functionalities and features for Al in the kitchen.
o Example: "Use the sous-vide method to cook a steak to medium-rare."

o Experience: Helpful for users familiar with specific cooking techniques or tools but
needing direction on their application.

4. Instructional prompting
o Intent: Outline specific cooking instructions and guidelines.

o Example: "First, marinate the chicken. Then, preheat the oven to 180°C and roast for
45 minutes."

o Experience: Ideal for beginners or those who prefer structured, detailed cooking
instructions.

5. Customization prompting
o Intent: Specify custom culinary instructions for a tailored cooking experience.
o Example: "Provide a gluten-free version of this bread recipe."
o Experience: Beneficial for users with specific dietary needs or preferences.
6. Validation prompting
o Intent: Verify information or ingredients before proceeding with a recipe.
o Example: "Check if we have all the ingredients for a chocolate cake before starting."

o Experience: Suitable for ensuring all necessary items are available before cooking
begins.
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7. Process-oriented prompting
o Intent: Emphasize step-by-step cooking and recipe development.
o Example: "Outline the steps to make a béchamel sauce from scratch."

o Experience: Useful for users who need to understand the entire cooking process and
ensure no steps are missed.

8. Tool-specific prompting
o Intent: Specify kitchen tools and methods for handling culinary tasks.
o Example: "Use a food processor to make hummus."

o Experience: Appropriate for users who prefer or are required to use certain kitchen
tools or appliances.

Considerations for Intent and Experience in the Kitchen:

e Clarity and Precision: Clear and precise prompts lead to more accurate and useful cooking
instructions.

o Context and Detail: Providing context and detailed instructions helps the Al understand the
user's culinary needs better.

e User Experience Level: Tailoring the complexity and detail of prompts based on the user's
cooking experience ensures the guidance is appropriate and effective.

e Flexibility and Adaptability: Prompts that allow for some flexibility enable the Al to adapt to
different cooking scenarios and provide more relevant responses.

e lterative Improvement: Encouraging follow-up questions or suggestions for improvement
can enhance the quality and usability of the Al's culinary responses over time.
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Going beyond knowledge and guidance

How do we go from competing with ChatGPT and other custom chatbots to

actually using it to sell appliances?

The notion that ChatGPT can be used only for content generation is pre-mature and the fact that it
can produce lines of code which may be potentially sent as signals to appliances for executing tasks

autonomously. As seen in the preliminary study, developments are being made to control smart

appliances with the push of buttons on one's smartphone screen. This still amounts to the same

amount of effort and thought needed for cooking.

Where's the gap then?

To simplify the findings, we look at two separate technologies - LLMs and Smart Applications

Cverview of Smart Applications

« Requires Skill but

| Google Integrated Ul 3

| Home !

| |

| |

| Arduine |

! Third-Party Apps ;

Raspberry Pi !

| Apps/Services by OEMs PIB |

. Alexa I

| |

| i

e Cantheuseof LLMsmake ~ -~~~ "~ """ "-"-"Toooooooomommmm o
User Friendlly £ these more accessible to >

& Accessible . commonusers® o ______.

i ChatGPT Mid- 1

| (texi) Dall-E Journey :

| Industry !

I AI I

! Spacific Claude Open ‘

! " API !

Al Co-Pilot i

‘ Locally run 1

| ChatGPT Meta Al model l

. (Voice) Bing Al :

| |

I I

Overview of Generative Al

Fig.5.1. Research Gap - Intuitive and Natural Access to Smart Devices

The following questions arose after looking at the gap in accessibility:

customisable

1. What are the affordances and expectations of cooking with non-human intelligent assistance?

2. How will consumers reacting to and perceiving this new intelligent presence in the kitchen?

3. How can we improve the dialogue between a user, Al and a smart UI?
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Remus lI: Custom GPT Iteration 1

Remus Il was further developed using findings from online communities of GPT users and designers
with the intent of conducting live case studies.

Why a custom GPT?

e Pre-prompted: Beneficial for users without prompting skills.

e Curated Experience: A detailed flow can be designed for user experience.

Design Requirements for Remus li

1. What are the affordances and expectations of cooking with non-human intelligent assistance?
2. How will consumers reacting to and perceiving this new intelligent presence in the kitchen?
3. How can we improve the dialogue between a user, Al and a smart UI?

To begin answering some of these questions, we encourage people (participants) to use the GPTs
and play around with them to have a sensitising experience to then answer questions based on their
experience of Al in kitchens.

( )
Contextual The assistant must offer contextualized output, understanding

and adapting to the specific needs of the user based on

Understanding tangible (ingredients) and intangible information (e.g. mood)

Streamlined Provide clean and decluttered information, ensuring that users
Information receive only the necessary details without any distractions.

The system should provide personalized recipe suggestions
and cooking advice based on user preferences, dietary

Personalised
Recommendations

L ) restrictions, and past interactions.
( )
Voice Accessibility Ensure that the assistant can be accessed by voice and can
maintain a conversational flow to guide the user.
\_ J
Reliable Information Conduct a web search to validate information. Offer accurate

and practical advice for ingredients, flavours, tools, techniques,

still a question mark
( 4 ) kitchen appliances and utensils.

Step-by-step Provide step-by-step cooking instructions that are easy to
understand, with options for different cooking levels, from

guidance .
beginner to expert.
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Instructions

generate process/
end result photo

provide feedback
on uploaded photo

contextualise

[imroduch’on > mood > setting > ingredients > cpp\iancesH suggest recipe(s) generate brief recipe

{upload phato)

step by step guidance

{upload phato)

Fig.5.1. Flow of Instructions
Personality: Friendly, Crisp Responses;

Constraint: Time limit of 30 minute for recipes

MName

Remus Il

Description

Your personal kitchen assistant!

Instructions

First standard response to anything the user says -
"Hi. I'm Remy. Before we begin, could you introduce yourself and tell me what kind of mood you are in?”

After they respond, ask the following question -
“What ingredients do you have with you? Alsg, please uplead an image to get an extra pair of eyes to judge the process”.

-
Conversation starters

X
Knowledge

Upload files
Capabilities
‘@@ Web Browsing '

\ 7
\\DALL-E Image Generation ,’/

Fig. 5.2. Building Remus Il using OpenAl's GPT Builder (ChatGPT Plus)

(refer to the appendix for detailed instructions)
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This is a really long chapter; Skip to section 7.7 and 7.10 for the findings.

This section talks about the live case study i.e. getting users to use ChatGPT via Remus Il, and
interviewing them after the engagement to map their experience with Al (both in general, and
specific to this experience) and expectations of this technology in their foreseeable futures. This
helps us get a broader view of the affordances that may be crucial to the next generation of smart
kitchen appliances.

Broad Research Question:

“What are the near future expectations of using GPTs in smart kitchen
ecosystem?”

7.1. Case Study Structure

Activity Interview
Buying Explanation of Cooking Emotional Journey + Experience Domain
Groceries the experiment Activity (35 to 48 minutes)
@ @

The researcher explains the
experiment in  depth  and

|
|
1
|
1
|
1
1
1
|
introduces the chatbot to the |
1

participant
~
Interview is based around the
experiment to map the emotional
. journey, needs, wants and

The researcher buys the Tins : 25 to 34 mimtes desires of the participant
groceries based on
dietary preferences of Goal : To use the kitchen in a
the test participant. new way where Ai helps the
Mystery box based on participants with guidance and
preferences to trigger makes the process mare
surprise element descriptive for them

Fig. 7.1. Outline of the session going from sensitising to interviews using context mapping as a method
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7.2. Participant Selection

General Information:

Four participants of diverse backgrounds, living inthe Netherlands and Germany, aged between 25
and 32 were chosen for this case study. The core basis of choosing these participants were that they
were enthusiastic about cooking as an activity aswell as familiar with using Al tools in their daily lives.

Wife Flatemates Single Single
Household Household
Use of Al Use of Al Use of Al Use of Al
“Mostly ChatGPT, Spotify, Google, A “Writing toal, Editing taol, “Mostly ChatGPT, Quiilbot” “Mostly ChatGPT as a text editing
Social Media” Design assistance, Adobe Firefly” tool and then also for generating
 “Programming assistance, diets for me, training sessions”

vacation planning”

Fig. 7.2. Overview of Participants

7.3. Sensitising Activity; Live engagement with Remus Il

Sensitising activities make people aware of their own context

As suggested in the context mapping method by Visser et al (2005), using sensitising activities help
participants (acting as potential consumers) proactive towards your research question. We follow the
process of first sensitising the user about the context followed by an interview about their
experiences in the context of kitchens and finally mapping their expectations of the future when it
comes to the use of Generative Al in smart kitchens. This interaction is recorded in the form of chats
logs from the ChatGPT interface for all four participants.
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Superimposed Context with Remus Il in the participants’ kitchens

Addressing the fact that we do not currently have in practice, a connected kitchen ecosystem with a
GPT interfacing between humans and machines through natural language processing, we build such
a makeshift or what is described as a low-fidelity prototype to test out with the users. Based on trends
found through literature and media, we design a custom GPT using OpenAl's ChatGPT plus platform
which allows a quick way to narrow down the boundaries and functions of the general ChatGPT 4
model to specific contexts or specific tasks. In our case, itis the context of a human interacting with
an Al kitchen assistant.

M

Fig.7.3 Components of the activity - Human, Remus Il (Custom GPT), User's kitchen, Ingredients.

Data Collection and Analysis

This data is collected in the form of conversation logs and analysed in terms of intents, triggers,
breakdowns and activities (see fig.6.5 and 6.6)

How do | peel it?

a bit tougher

ime

»w me a picture of
how the dish will look like in

Ingredients. Also name is 2
its final?

Rushabh

1am coaving for myself and this meal for

forY ~

Itis not a banana. itis a

Fig.7.4. A snippet of a participants engag with Remus Il and cooking using the ChatGPT itnerface.
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7.4. Interaction analysis

Consolidated Sequential Model (generated from user-GPT chat logs)

This model is a documentation of the average interaction between users and GPTs as observed in

the pilot and in the conducted experiments. It can effectively understand crucial affordances and
help develop the next phase of design.

INTENT

briefly describes the goal

of the user

1. Identify ingredients for a recipe

2. Seek cooking instructions

3. Incorporate real-time feedback about

done-ness

4. To get a comprehensive view of the

cooking process

5. Appliance usage

Fig.

I TRIGGER

describes the action that
the user takes in order to

accomplish a task

User Uploads picture of
ingredients

User lists ingredients

User requests step by step
process

User tries new technique
(&.g. peeling plantain)

User uploads process photo

User requests description of
current step

User requests visualisation of end
result

User requests timing guidance

User starts using toolfappliance

describes an unexpected
hurdle encountered by

the user

Needs 1o clarify misidentified ingredients.
o, Barana v pankals, Tppe 4f oo, dairy v5 s frew)

MNeeds to ask GPT to break down
the steps into simpler tasks

Meeds ta find complimentary
ingredients suggested by GPT

Meeds to interrupt GPT and ask
about quantities

MNeeds recipe adjusted to taste
preference

Meeds to st avallable tools/appliances
WE recommended ones by GPT

Needs to modify recipe to suit
more people

User needs to describe the
challenge

Needs to clarify browning vs
ingredient’s natural colour

Meeds to further explain colour,
texture, smell, taste

GPT is 3 steps ahead. User needs to
request rewinding back to current step.

Meeds to regenerate because of
inaccuracy in image

Meeds to fix dish due to
calculation error by GPT

Neads to double check with GPT
due to newness of the methad

7.5. Consolidated Sequential Model documented from experiments

ACTIVITY ]

describes the GPT's
response to the

breakdown

GPT re-iterates list based on
correction input

GPT narrates step 1 and waits for
user to finish the step

GPT revises recipe that works
with available ingredients

GPT generates guantities for
preparation

GPT modifies recipe based on
preference input

GPT suggests an alternative
“creative” method.

GPT revises quantities and
explains steps to re-measura

GPT provides simple and graphic

explanation and guidance

GPT provides revised feedback
based on new input

GPT regenerates output
axplaining current step

GPT regenarates with cormected
view

GET requests more detabed infarmatian to
add to contavtual Infromation

GPT provides refined instructions'
to use toolfappliance
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7.5. User requests overview

This table documents the type of requests from users made to Remus, the cooking assistant (custom

GPT) developed for this research. Examples are mentioned for each type.

Recipe
Suggestions

"I have a few
ingredients here and |
would like to prepare a
meal with some eggs,
some strawberries,
coconut milk, and a
lemon."

"Can you suggest a
dish with orzo, butter,
garlic, lemon,
cashews, orange juice,
and mandarins?"

“Looking for a recipe to
use plantain, red
pepper, onions, garlic,
cream, and sweet chili
sauce."

“Can you help me
create a meal that's
gluten-free and uses
these ingredients?"

Cooking
Instructions

"Okay I'm about to
slice up the plantain.
Can you tell me how to
doit?"

"How do | peel the
plantain?"

"Hi Remy, can | ask you
for the recipe as in
form of a list and with
steps?"

"How long should |
cook the pancakes?"

"Hey can | get the list
of ingredients in the
European unit
measurements?"

Equipment
Usage

"Okay, question. Do |
have to cover the
plantain with a lid while
they're cooking?"

"Is it necessary to have
a skillet or canl use a
regular pan?"

"What is the correct
setting for baking this
in an electric oven?"

"Dolneed touse a
frying pan or can |
bake it instead?"

Nutritional
Information

"Hi as I'm preparing the
pancakes |'m really
curious to know the
nutritional values
behind it. Can you tell
me?"

"Can you tell me how
many calories are in
this dish?"

"I am interested in the
nutrition content of
this recipe. Could you
provide that?"

Real-Time
Adjustments

"The spices are
cooked and shall | add
the cream now?"

"Hey can you
summarize the whole
recipe into a few steps
to yeah to have a
recipe on record"

“Can | add the sweet
chili sauce now?"

“And one thing more is
when should | add the
cream?"

“What should | do if
the sauce starts to dry
out?"

Table 7.6. User Requests Overview

7.6. Major Failure Modes

Ingredient
Clarification

"ltis not a banana, it is
a plantain.”

"We want to avoid
sugar so we'll skip the
maple syrup..."

"No, | think this is it."

“Is this going right?"

"Can you show me a

picture of how the dish

will look like in its
final?"

Social
Interaction

“Can you guess which
culture I'm from?”

“My friend and | have a
conflict about
measuring technique”

Itis generally observed that the model fails or may fail when put into situations where it is expected

to provide expert advice.

1. Ingredient identification and measurement.

Model

incorrectly identifies or provides incorrect quantities for measurement,

leading to

inappropriate recipe suggestions. This issue was solved by Thermomix that uses a built in scale which

makes integration much easier.

2. Flavour pairings and combinations

This GPT was of course, not trained to be a flavour expert but uses general data to find something
that “might work” to the user and labels each suggestion as “excellent” or “delicious” when in reality
taste preferences are a highly subjective factor in cooking. This could be a potential failure mode.

3. Time and Measurement

The GPT does not measure time and does not perceive time as a human does which results in

abruptness in communication.

44



Smart Kitchens & Smart Conversations | Master Graduation Project Yash Khinvasara | TU Delft Faculty of Industrial Design

7.7.Speculating possibilities and needs of current GPT functions

Desired GPT Function Possibility  Capacity Necessity
Timer Not Possible N/A Necessity
Pre-heating, Start-Stop Not Possible N/A Necessity
Temperature Regulation Not Possible N/A Necessity
Measurement Possible Arithmetic, Conversions Necessity
Temperature Conversion Possible I(:Z/ocnvert temperatures between Necessity
Recipe Suggestions Possible Text, Images Nice to have
Cooking Instructions Possible Step—by—step text + voice Nice to have
guidance
Nutritional Information Possible Calorie and nutrient details Necessity
Ingredient Substitutions Possible Alternatives, workarounds Nice to have
Shopping List Generation Possible Creatg lists, compute tables and Nice to have
data files (csv)

: . : Modify recipes, provide .
Dietary Adjustments Possible substitutes Necessity
Real-Time Support Possible Answer cooking-related queries Nice to have

on the fly
Equipment Usage Instructions Possible Advise on how to use kitchen tools Nice to have
Food Storage Advice Possible Squ?St proper storage Nice to have
techniques
Allergy Warnings Possible ng.hllght potential allergens in Necessity
recipes
Flavour Pairing Suggestions Possible Reco.mmen'd compatible flavours Necessity
and ingredients
Food Safety Tips Possible Guidance and recommendations Nice to have
Cooking Technique Tutorials  Possible Step-by-step guidance Nice to have
Meal Planning Possible Periodical, tables and lists. Nice to have
Cleanup Tips Possible Text and Visuals Necessity

Table 7.7. Evaluating possibilities and needs of current GPT functions

Limitations - ChatGPT is a language model and is good at predicting the next word and

ultimately the closest possible answer to your request. The factual accuracy of the recipes
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cannot be measured without training the model using data from cooking experts and
appliance manuals.

7.8. Context Mapping Interview

Post the sensitising activity

future

past

Fig. 7.8.The Experience Domain showing the link between experiences (Visser et al, 2005)

As described by Visser et al (2005), Context mapping, often referred to as "contextmapping," is a
research technique used to gather and interpret data about the context in which users interact with
products. Itis particularly valuable in the field of design and user experience. The goal of context
mapping is to provide designers with deep insights into users' needs, experiences, and
environments to create more user-centred products.

The interview explored the participant's background and experience with Al and kitchen technology,
focusing on their initial and ongoing use of Al in cooking. The participant described their experience
with the chatbot, emphasizing its utility for finding recipes and cooking techniques online, and
shared their enjoyment of the interactive and informative aspects of the model. The discussion then
shifted to their typical kitchen activities, highlighting the importance of certain tasks, preferred
appliances, and both enjoyable and challenging aspects of cooking. Reflections on past experiences
with kitchen appliances revealed changes in their cooking habits and valued improvements. Looking
ahead, the participant envisioned a future kitchen equipped with advanced Al, detailing desired
features and tasks for an Al assistant, and expressed enthusiasm for the potential enhancements in
convenience and efficiency. The session concluded with thoughts on the integration of technology
in cooking and future expectations for smart kitchen appliances.
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Interview Process

Section 1 '

Introduction + Chatbot Engagement
(Estimated 7-9 minutes)

The participants infroduced themselves
and provided feedback on fhe the
interaction - their likes. dislikes, feelings,
relationship, efc.

They spoke about how they use Al
search engines and Social Media for
cooking.

. (Actually lasted 10-12 minutes) N

Section 4 -

Bridging Past to Present
(Estimated 5 minutes)

They spoke about their thoughts on Al,
ChatGPT for cooking. using digital
interfaces in cooking, etc.

(Actually lasted 3-4 minutes) '

7.8. Interview Output

Section 2 Section 3 K
In-Kitchen Experience Past Cooking Experiences
: (Estimated 8-10 minutes) : : (Estimated 7-9 minutes) :
1 1 1 1
i They spoke about their daily kitchen i i Here, the past was investigated to E
+activities, ways of cooking, household, v make them aware of how things have
. efc. (How they operate in the kitchen) | . changed for them and what problems |
. . . were solved with present solutions. |
f (Actually lasted 9-10 minutes) : ' (Actually lasted 10-12 minutes) '
! Section 5 i

Introduction + Chatbot Engagement
(Estimated 10-12 minutes)

E The participants' future needs were highlighted and ftheir expectations of Al in the E
: foreseeable future (perceived 5 year horizon) '
: They mentioned what they would like the kitchen to do, key features, embodiment and :
. how this affects cooking. .
. (Actually lasted 12-15 minutes) '

a. Rich data - Expectations of Al

e Positive Experiences of the participant.

e Pain points in kitchen experiences - What problems do users face ad which of them can
be solved through an Al ecosystem.

e Participants’ near future expectations (5 years later*) of interacting with smart kitchens.

e Insights from diverse individuals about where they place themselves in a kitchen
ecosystems.

*5 years into the future was used as a nominal figure to spark futuristic thinking. The rapid pace of Al

developments can easily compress or stretch the 5 year horizon.
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7.9. Thematic Analysis of Transcripts

Breakdown of Insights under 4 themes

Fig. 7.9. Thematic categorisation of quotes on a digital whiteboard to find opportunities of intervention

The process in a gist

1. Transcribing + Cleaning of Transcripts.

2. Cherry-picking - Finding significant quotes that indicate user perceptions inthe form of likes,
dislikes, needs, wants, expectations and possible concerns.

3. Clustering of quotes to form thematic indications (fig.
4. Each quote points towards a new research question or an actionable insight.

l/ \\‘
! Theme
|
1 - .
: Description of sub-cluster
1
: Interview quote that Interview quote that
: leads to insight leads to insight
|
1
| ﬁ Research Question 1
1
1
|
1 .
| Follow- ti Action
! oliow-up question (task/feature)
1
|
1
i ACtiOﬂ Suggestive/Validation Quote
1 (task/feature)
|
1
1 .
\\ Suggestive/Validation Quote Contradictory Quotes (for ref) k

N ,/

__________________________________________________________________________________________

Fig. 7.10. Schematic diagram of clustering logic
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Benefits of this method

1. Clear, concrete information that indicate potential design directions.
2. Generates assumptions to validate/test further

3. lIdentifies latent and unexplored consumer needs

7.10. Findings from Live Case Studies

| am more than just my collection of appliances,
preferences, tools and pantry!

Let me show you how | CooK...

| No... that's not what | meant.
What I meant is...

Wait, shouldn't you be able to
understand me better by

\ yourselfe
I don't want just another
chatbot! | want a co-pilot,
\ Pplease and thank you!!

f

__________________________________________________________________________________________

Fig 7.11.Abstraction of top three key findings mentioned below
1. Effective Prompting

Under this theme, we discuss indications of users being able to visualise the final product before or
during the cooking process to get a better understanding of what is to be done.

2. Personalisation

Here, address the different pains and desires of users when it comes to having an Al assistant that
factors in determinants like personal data, personalised taste, ingredients, methods, meal planning
along with the users’ kitchen ecosystem.

Some of these very evidently remain static like personal data, the ecosystem, tools and staple
ingredients. Taste and methods tend to change or evolve which the GPT needs to be programmed
to track. Meal planning varies across the user base depending on time and effort as a big factor.
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3. Guidance, Collaboration & Task Execution

Across the interviews, users indicated a strong inclination towards learning from Al in the context of

executing tasks. This could manifest in the form of instructive guidance or collaboration (basic

difference between guidance and collaboration is level of control and autonomy).

Some menial tasks like measurement, temperature control, pre-heating, automatic switching on/off,
diagnosis, etc. are expected to be executed directly by the Al agent.

4. Out of Habit or Leisure Cooking

On occasion, users indicate that they would like to occasionally use the Al model to do out-routine

tasks in the kitchen. For example, if one has to cook for multiple guests, multi-tasking is a hassle for

those who are not used to it on a routine basis. In case of dietary requirements of a person that the

user is cooking for or just preferences of food that don't align with the users’ habitual methods.

7.11. Case Study Conclusions

1.

Conversational agent is nice to have in the kitchen but in reality, it is time consuming to
constantly speak to the chatbot. If the bot already knows everything, it will give a quicker
output.

Recipe generation is one of the desires, but at the same time, users seem to want guidance
in more specific tasks and functions where they need that extra brain to think with them. Most
cooks know how to perform or execute basic tasks in the kitchen. What is needed is advanced,
contextually-trained, and critical agents that help with assistance as and when needed.

Based on table 4.2, most of the necessities of the future lie in remotely accessing appliance
functions, maintaining a timer, providing accurate knowledge and providing concise
information. Most of these require more training of the model and substantial knowledge
base.

Users would like to save the time and trouble of looking online all the time.
At scale, it is expensive to constantly send generation requests to the ChatGPT cloud.

For any Al model to be able to contextualize better, it would have to be pre-trained on a
dataset that is prepared using diverse input from a large amount of users.

Image generation and recognition helps users in evaluating their cooking process better than
it would with plain text.

These conclusions were carried forward to generate three research questions and evaluate the
capabilities of Open Al's flagship model, GPT40 as a benchmark to establish its current boundaries
and capabilities.

Research Questions are mentioned at the start of Chapter 8 i.e. ‘A brand new, diverse set of

affordances’

50



What can an intelligent
kitchen assistant afford us?

(Survey + Analysis)



Another long section; please skip to Section 8.7 of this chapter for the outcome.

8.1. So what does the consumer really need Al to do for them in

kitchens?

Some “hero” quotes of repetitive values that stood out during thematic analysis:

“l would not use it all the
time. Only maybe when |
have a specific question”

“I want technical
assistance from Al
and simply do
things for me”

"Yes, | want Al to
contextualize the
output for me”

“You have it as a reliable tool,
but still maybe it helps you
develop a critical sense of
what you're doing.”

User Needs & Desires

More relevant

Re-aligning

Hyper-
personalisation
of kitchen habits

Key pain
points

generated
outputs +

Low critical
awareness of
ChatGPT

Low
contextual
and cultural
awareness

Oversaturat of
Smart

Interfaces \

and preferences instructions

Goal

-

el with ASKO
Knowledge
and Execution goals

Reinforcement
for MVP

Evaluate Current
Capabilities +
forecasting 1year from
now

Lowered
generation costs

To propose an intelligent kitchen assistant that can afford us strong contextual awareness and is personalised to
the users’ needs which ultimately improves the users’ communication with smart kitchen appliances.

Fig.8.1. Key pain points, user demands and client goals pointing towards a larger goal

The goalis to find diversity in affordances (something that an intelligent, smart kitchen
environment can afford us). What are the new ways of cooking along-side Al? How can

the presence of a quick thinking kitchen expert be of value to the ASKO customer?
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8.2. Finding novelty and diversity in the new ways that people want
to cook

What really is the challenge here? Is it just about getting diverse input and training a model for
diversity? The argument is that it is aa crucial step in understanding what these new requirements
are and where they fit into ASKO's role as one of the leaders in smart appliances.

Where does this all lead?

Should you expect a talking kitchen? It is unknown what will happen many years from now but what
we know is that the first imperative step is to design an adaptive interface that automatically values
you as the paying customer and reacts to your individual and contextual needs. But why stop there?
Why don't we have kitchens that anticipate our needs before we need them.

8.3. Research Questions derived from the conclusions of Phase 1,
aligning with the main goal

Main Research Question : What are the new set of affordances that ASKO, a kitchen
appliance maker should factor in and prioritise when they design the next generation of
kitchen appliances which are connected in an ecosystem with a GPT interface.

RQ1  What is the variety of needs across a diverse sample set and what would users
demand from an all knowing kitchen agent?

RQ2  What are the design priorities when designing the interface, the blueprint and
the logic of the proposed kitchen assistant?

A research plan was devised to try and answer these questions.
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8.4. Research Plan:

Diverse Input Data Collection

To collect user data, the findings and conclusions from the live case studies in chapter 7 were
translated into eight executable kitchen functions through a brainstorming session. These act as a
stepping stone to discovering novel, realistic and diverse affordances.

1. Meal Planning

2. Recipe Generation

3. Ingredient Knowledge

4. Nutritional information

5. Cooking Techniques Guidance

6. Mid-process Guidance

7. Appliances guidance and troubleshooting
8. Safety and Emergency

The image below represents a typical cooking process. However, the existence of breakdowns in the
process not only highlights flaws in the process but also presents opportunities for an intervention.
This intervention can be range anywhere from meal planning to safety and emergency as seen in the
above list. A key insight was also that the user does not necessarily need a full recipe but might just
need to ask for guidance or help with a simpler task. Hence, a survey was conducted to find out more
about what exactly can an intelligent agent afford a consumer of ASKO.

_________________________________________________________________________________________

4 MEAL PLAN
\A 4 i )

1
f 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
- 1
| generation |
1
| |
| 1
1 1
1 1
1
| regenerate !
| ~ |
1 | 1
: | ingredients title + time + steps :
! | ! description effort customer '
| | | A i success mmm T > satisfied :
! - J ! '
I — = breakdown - — breakdown !

1
1 1
| I |
! s '
! guidance + troubleshooting '
| |
1 1
1 1
1 1
1 1
AN appliances techniques ingredients nutrition flavours safety /!

_________________________________________________________________________________________

Fig.8.2. Schematic end-to-end hierarchical breakdown of a typical cooking process
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Participant Recruitment

Approximately 40 participants were recruited to respond to a survey with open ended questions. 37

participants responded to each of the 10 questions.

Survey for crowdsourcing

Participants were probed with 8 hypothetical scenarios and asked to provide input for each scenario
with the idea that they were speaking to an all rounder kitchen expert on the phone. Participants
were encourage to challenge the all knowing expert. (please refer to the appendix for the full survey.

“Hi, I'm Remus, or Remus, the kitchen expert, and | need you to test my knowledge and skills! Imagine you're
in a well-equipped, futuristic kitchen, and I'm on the phone with you, ready to prove my culinary knowledge
and skill. Through this survey, you can ask your questions, assign tasks to me in the kitchen, or say anything

you want in the context of kitchens.”

1 How would you describe yourself in the kitchen?

o Beginner
o Intermediate
o Expert

2 One a scale of 1-10, how enthusiastic are you about cooking?

1 ="1like super low effort cooking and eating"

10 ="l put my whole heart and soul into cooking all the time:"

3 Remember the lasttime you searched for a recipe? Imagine that you could just ask Remus for

any recipe... with any possible combinations! What would you ask?

Example: Look at this photo of ingredients and tell me what | can make from it.

Example: What can | make for my pregnant wife? She said she’s craving a chocolate as well as salty snacks.
Example: Convert a traditional meat-based recipe into a vegan one, ensuring all nutrients are balanced.
and something happened. (describe it to them)

Example: | am in a crisis, | am trying to cook

4  Try torecall the last time you had trouble with a certain ingredient or had doubts or questions

about something in your fridge?

Example: Which ingredients would we need for ______ ?

Example: Help me identify this ingredient. (describe it as best you can).

Example: What can | make with ________ ?(could be something you want to try for the first time)

Example: | am in the supermarket shopping for dinner, | need help with _________ ?

Example: | am eating noodles ata ______ restaurant and cannot figure out where the sourness comes from!

Note: A total of 10 questions were asked. Refer to the Appendix for the entire interview.
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8.4. An intelligent kitchen affords personalised assistance

When do we go beyond generating recipes like the 100 other chatbots out

there? Assuming we build the best ever recipe generator, who is that really
benefitting? Is it just customer data we are after? What do we make of that data?

8.5. Personalisation - Why and How?

Collected Inputs from the survey and learnings from data processing resulted in the notion that
perhaps diversity is best represented as personas to establish a context of the user. Using each
participants input in the survey to create personas that represent diversity in the kitchen with the
intention of adding a “profile building” step before the user starts engaging with the interface.

/ current approach - impersonal processing = \

Input Large Language Model Output

proposed approach - personalised processing =

Context
Smaller Specialised Validation
Input P : Output
Language Model Using
Persona

_________________________________________________________________________________________

Fig.8.3. Using a digital persona for a language model to use as an adversary
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8.6. Profiling using data from the survey data (to answer RQ1)

Step 1: Broad Patterns in user requests

Knowledge Seeking Behaviour:

Information Depth: Users displaying knowledge-seeking behaviour often request detailed
and specific information, such as precise nutritional data, historical context of culinary
techniques, or the chemical properties of ingredients. They seek comprehensive answers that
enhance their understanding and knowledge base.

Exploratory Queries: These users tend to ask broad, exploratory questions that encourage a

deeper dive into topics. Examples include inquiries about the health benefits of certain diets,
the origin of particular recipes, or the scientific principles behind cooking methods.

Guidance Seeking Behaviour:

Step-by-Step Instructions: Users seeking guidance typically ask for clear, step-by-step
instructions to complete tasks. They prefer structured, actionable advice that helps them
navigate processes such as cooking a new recipe, troubleshooting an appliance, or following
a meal plan.

Practical Solutions: These users focus on practical, immediate solutions to their problems.
Their queries often revolve around how to perform specific actions efficiently, like "how to
chop vegetables quickly," "how to substitute an ingredient," or "how to fix a cooking mistake,"
emphasizing the need for direct and applicable advice.

Step 2: What should the many personal parameters be?

Periadical

Knowledge Age Staples Measurement Flavour DeilyMonthiy/Weetly
Type
Skill level Identity Fast moving Daily Meals Texture Periodical
Usage patterns
Diet Diet specific Mutrition Intake Tolerance Batch Cooking
Output control Likes/Dislikes Suggestive

Inventary

Fig.8.4. Findings from Live Case Studies - Data required to build personal profile.
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Step 3: Examples of Starter Personas

Five general personas were generated from analysis of the types of requests cross referenced with
the skill level and enthusiasm. These personas are designed only to represent diversity and
commonly recurring patterns. As time progresses, new data is stored in this personas or profiles of
the customer. This data collected shows usage patterns of the different appliances that ASKO
customers use and gives them constant insight into user habits.

Enthusiasm

Persona Skill Level Quotes Habits and Preferences
(out of 10)
“What do you mean which .
. Prefers easy-to-make, quick
sauce | want with Pasta? The . -
Eats to ) meals with minimal effort. May
. Beginner 1-3 normal one. Yeah, okay, o .
survive ) seek nutritional substitutes and
maybe an automatic toaster .
o, has basic dietary preferences.
would be nice
. “I want to eat good food but Enthusiastic about.explorlng
Excited . , new flavors and cuisines. Open
) Beginner 7-10 also try something new every . .
beginner » to dietary plans and detailed
now and then. o .
nutritional guidance.
Enjoys cooking but prefers to
“I like to think of myself as a oy goutp
- . . stick to known methods and
Nutrition . simple human being. My Al . . .
Intermediate 2-5 ingredients. Occasionally
Chaser should know my needs and L ; .
. S, seeks nutritional information
give easy solutions
and meal plans.
. . Enthusiastic about cooking,
“I like to try out new recipes . . g
. willing to explore new cuisines
The daily . everyday and want to make i
Intermediate 6-9 . and dietary plans. Often seeks
explorer the most use of Al in my e .
. , nutritional optimization and
kitchen . .
advanced cooking guidance.
“I like to optimize my Passionate about cooking,
ingredients and make the best  constantly experimenting with
The CEO of Expert 7.10 possible dish. | want my Al new ingredients and flavors.
the kitchen P agent to follow my Highly interested in nutritional

instructions and run my
kitchen”

optimization and dietary
trends.

These personas are general representatives but need to be diversified further with filters mentioned

in the first part of the section.

58



8.7.How does shape the customers’ experience?

Setting design priorities for the new interface

These priorities generate value for customers when they interact with an appliance through an
interface designed for that interaction. This interaction has certain affordances that are offered by the
environment they are housed in.

New affordances, beyond recipe generation:

Fig.8.5. A vivid imagery of an active Al assisstsnt multitasking and guiding the user through various tasks

1. Remus makes the kitchen... smartly adapt to you!

This means that if you don't have an oven or refuse to use one, Remus will find a workaround for you
without you asking for it. It does that through a constant virtual construction of your contextual
components like appliances, diet, mood, preferences, cooking patterns.

2. Remus can answer extremely specific queries, without additional context!

This job can only be performed by a person that understands your behaviour and what you “might
need”. Without wasting any timein prolonged and repetitive conversations, you can ask Remus direct
questions as though it knows all the essential information about you.
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3. Remus interprets it's job from your implicit sentence!

Example: “"Hey Remus, I'm mixing cake batter and it will be ready to bake in 15 minutes” will be
interpreted as “Got it! | will start the pre-heat function at 185 degrees Celsius after 7 minutes. Send
a notification once the oven is hot enough.” Given that this user always refers to regular sponge cake
as “cake”, Remus already knows which function to choose based on historical usage and linguistic
patterns.

4. Remus knows your appliance better than you do... and also the future.

Ask Remus anything about your appliance, it's in contextual knowledge base. Asan Al model, Remus
can go through a 1000 potential issues and predict when an appliance might fail and can stop itfrom
breaking down. All this is possible with the data you provide as a customer. This might ensure
longevity of the appliance and keep you happy as a paying customer.

e e e e e e e e e e e e

/ This is how we can use your oven for
Tandoori Paneer Tikka! Should | heat it up?

Fig.8.5.Remus and the User adapting the oven for an unconventional use

5. Remus predicts and suggests your pantry.

For now based on meal plans, preferences and usage patterns, Remus can start predicting when you
will be out of bread, milk or pasta! Perhaps in the future, Remus can even pre-load items into your
cart so you don't have to think too much about it.

6. Remus calculates and plans for you, so you don't have to!

With advanced reasoning, expertise in planning and calculation, Remus does the boring work for
you. Remus is a digital chameleon for the environment i.e. your smart kitchen.
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7. Remus ensures you have a healthy lifestyle (and don't follow a generic diet)

In this day and age of the endless possibilities of targeted suggestions, why do we still have standard
diets we follow? As long as the medical data is local and secure, Remus can use itto curate your diet
for you!

8. Remus fixes you kitchen problems for you!

Shortage of ingredients? Less time? Last minute guests? Remus, your kitchen specialist who works
for you can reason through all your problems and solve them with you!

9. Lastly, Remus can also suggest appliances appropriate for you:

Knowing how you cook on a personal level, Remus can fetch the details of the right appliance for
you based on your needs.

Sample Screens (representative; not to be taken at face value)

Who are you?

Hil I'm Remus, your kitchen assistant! Let’s Let'’s proceed with your cutlery and tools. Tell
start with pairing your appliances. me your favourite one!

Option 1: Modify a pre-set profile e

- = O] o
o — Y/
S

_________________________________________________________________________________________

Fig 8.6. Sample of a clean Ul to make entries/input easier for the user

It would begin with appliance pairing to ensure they are ASKO customers, moving onto building a
profile for allowing personalised engagement with the GPT. In an environment with occupied hands,
it is essential to access the interface through vision and hence the colour to indicate what the
notification is about.
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Oven is all set, how's the batter looking? Wine has been chilled; food is ready.
Is your date here yet?

_____________________________________________________________

Here's your weekly shopping list! 0

add/change something

Fig.8.7. Sample Screens of different functions (with colour change) with a relevant greeting message

Or maybe just a simple, “old-school” call bell or a classic switch?

Fig.8.7.A call bell for Remus (lef); Literally switching Remus On/Off (right)
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Remus Il

Future Vision + Prototype




9.1. Future Vision for Generative Al in Smart Kitchens

Al personalises and contextually improves the cooking experience fora diverse,
culturally rich customer base of ASKO, adding value as a communicator
between the customer, the ASKO Brand and kitchen appliances, establishing an
intelligent ecosystem.

9.2. Remus Il - An integrated Al assistant in smart kitchens

Before we get into personalisation, we need to how the latest available model
operates with different inputs and prompts.

Proposed Future Scenario:

A fully integrated Al assistant that is capable of handling problems at a local level and may or may
not be connected to a larger cloud model to handle problems beyond its domain (which might not
be necessary). This Local GPT works as a small, specialised language model (SLM) that can be hosted
on a simple handheld electronic device with a screen and possibility to connect to the network of
appliances.

Paired appliances library -
Device parameters, Capabilities and
Instruction manuals

Crucial

We need to evaluate the current rate of success of prompts that
generate a recipe + set of broken down tasks that need to be
executed.

RAG

LocalGPT
MR EEREEEED & Control & Training = ASKO
locally controls the

appliance paramters)

N N N N IS

\ User feedback ’

_________________________________________________________________________________________

Fig.9.1. Proposed Future Scenario Local GPT + Cloud Model (as and when needed)
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For the sake of prototyping

Since the real future scenario was not fully possible to execute due to time constraints among other
limitations, a minimised simulated scenario is proposed for the purpose of experimenting in Open
Al's GPT playground. This prototype works with specialised functions to assign specific tasks to
specific agents. The “smart kitchen” is represented as a library of user manuals to get the closest
possible prediction to the desired outcome of real communication with a smart appliance, which,
due to constraints was not achievable in the course of this project.

Appliance knowledge base:
7. User manuals

2. Product information sheets

RAG ChatGPT 40
I Kitchen e Instructions =——  Yash

Assistant

Fig.9.2. Proposed Experimental Scenario - A Kitchen Assistant deployed on OpenAl’s playground using GPT4o0
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9.3. How was the prototype set-up?

Function flow of Remus Il

A multi agent kitchen assistant was set up with each of them instructed to perform the given set of
tasks. Appliance manuals were used as libraries for an added knowledge base for Remus.

AY

/7 userinput 1 user input 2 user input 3 user input 4 user input 5 userinput6

manually choose appropriate agent (automated in the future)

» Cooking Techniques
« Mid-process guidance

« Appliance Guidance
« Safety and Emergency

. . « Nutrition
« Recipe Generation .
+ Meal Planning

| | |
| | 1
| | I
! i
| | e Ingredient Knowledge }
! |
| | |
| | |
| | |
I | I

_________________________________________________________________________________________

Fig.9.3. Function flow for sample testing with Remus IlI
Self Testing the diverse inputs as prompts:

Assistants were set up as agents using the OpenAl APl with separate function calls.
i. Agent 1: Recipe Generation

ii. Agent 2: Ingredient Knowledge, Nutrition, Meal Planning

(These 3 functions were assigned to a single assistant since the nature of inputs showed consistent requests related to

ingredient information and nutritional value)

iii. Agent 3: Cooking Techniques Guidance, Mid-process Guidance

(These 2 functions were assigned to a single assistant because the idea of methodical guidance was observed to overlap in
the survey responses)

iv. Agent 4: Appliance guidance, Safety & Emergency

(These 2 functions were assigned to a single assistant because the requests either demanded retrieval of information from
the product manuals or revolved around appliances in general)
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What is a function call and why is necessary for this test?
(explained with an analogy)

A function call is simply a way to guide the assistant in a certain direction. Imagine Remus as a team
of football players - each of them has a role in defence and attack and further specific tasks given.
Each of the players has a base training of football as a game and how to play it but each of them has
their special set of skills and passion. A defender, still having the capabilities of playing across the
field, is instructed to defend and make sure the opponent does not get through for one reason -
he/she is good at it. Statistically, the forward players have a greater chance and ability (as a result of
training) to score more goals than the defender and are naturally better at it. Function calls are similar
ways of instructing an Al agent to perform a specific task in a specific manner. The function script
below is merely an example of the possibility of providing a boundary for an agent to work within.
With training and fine-tuning, it is expected to get better at reasoning and generating the
appropriate, desired output.

i

"name": “"get_nutritionl”,
"description”: "Provide nutritional guidance based on request.”,
4w "parameters": {
"type": "object",
"properties": {
“food_name": {
"type": "string",
"description”: "Mame of the dish, ingredient, or type of food."

[Nl =]

18 1,
"ingredients": {
“type": "array”,

S UVR WY

"items": {
14 "type": "string"
:)
16 "description”: "List of ingredients used in the food item and nutritional properties.”
17 1
"nutrition”: {
"type": "string",
"description™: "Mutritional information of the food item”
3
})

"required”: [

=]

SO VI

"food_name",
"ingredients",
"nutrition”

|
[—

O ca
et

[ o L B o B o e I L R I

Fig.9.3. Example of a function call written for “Nutritional Information”
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What is GPT40 exactly good at?

1. An excellent next-word prediction model
2. Mimicry of natural language
3. Better reasoning than its predecessors

4. Finding a needle in a haystack (File Search or RAG)

9.4. Experiential evaluation of Remus lll as a kitchen assistant

How does Remus lll respond to the diverse set of inputs generated from our survey? This is a
discussion, and hence, must not be considered validation of a concept but rather showcasing the
interaction and talking about it.

Question 1: Is Remus able to “initiate the appliance functions?

User

This is Aurora, |'ll be done mixing the cake batter in 15 minutes!

signal_appliance({"user_name":"Aurora","task_description”:"mixing the cake batter",..

“ true

Remus llI

[ I've sent a signal to the oven to preheat to 180 degrees Celsius. It will start preheating in 7 minutes, |

| justin time for when you're done mixing the cake batter! ]

e e e e e e o e e e o e e e o e e e e e e e e e o e e e e e e o e

User

Hercules here, Andromeda is getting hungry again and craving something salty.

Remus Il

Given the profiles of Hercules and Andromeda, | suggest a budget-friendly yet satisfying salty meal
for Andromeda. Here's a simple and quick recipe that aligns with Andromeda's preferences:

Salted Garlic Butter Noodles:

Ingredients:

* Instant noodles (1 pack)
* Garlic (2 cloves, minced)

* Butter (2 tablespoons)
* Salt (to taste)

* Srareanra (1 tabhlecnnnn)

Fig.9.3. Remus was able to reason and pick the right function in both simple and complex situations
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An further iteration of Remus Il showed improvements in firstly, detecting the right function, and
secondly, producing more personalised and curated outputs with the right prompt. The argument
is, however, not everyone is a prompt engineer but still wants the same output with reduced efforts.
While this prototype works better with the additional context field and file search, itis imperative that
that final version be fine-tuned on a certain logic of how to reason like a persona/profile would
reason.

A crucial definition: LLM Temperature (adjusts the randomness)

Temperature, a setting for LLMs that adjusts the randomness of the output (ranges typically from 0
to 1 and may go up to 2). At lower temperatures, GPT4o tends to stay closer to the topic, while at
higher temperatures, it starts to reason with more confabulation.

Question 2: Should Remus be a critical thinker?

Low temperature High Temperature

At lower temperatures, Remus was observed to At a higher temperature, Remus was observed
provide unfiltered advice. to comply with the request and provide a
solution when needed.

E.g.
Input: What is the best time to eat if | want to have carbs but I'm on a no carb diet - breakfast,
lunch dinner, snack, pre or post workout?

Remus Output: On a no-carb diet, itis Remus Output: If you are on a no-carb diet but
recommended to avoid consuming still want to have carbs, it's important to
carbohydrates at any time of the day to consume them strategically to minimize their
maintain ketosis and promote fat burning for impact on your diet. Since you are specifically

energy instead of relying on carbs. This means interested in the timing of carb intake, here are
that it is best to avoid carbs for breakfast, lunch, some recommendations:

dinner, snacks, pre-workout, and post-workout  1....

meals if you are following a strict no-carb diet. 2. ...
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Question 3: How does Remus respond to user profiles?

User 4 User N
-
Alex here, what can Leat for dinner today? This is Aurora, I'll be done mixing the cake batter in 15 minutes!

provide_guidance({"guidance_type":"meal_plan”,"query":"dinner recommendation for Al.. signal_appliance({"user_name":"Aurora”,"task_deseription”:"mixing the cake batter”,.

“ true o true

Remus Il

Remus il

I Considering your preference for mild and natural flavors, an enjoyable texture that's smooth and soft, | | I've sent a signal to the oven to preheat to 180 degrees Celsius. It will start preheating in 7 minutes, |

land a focus on balanced, nutritious meals, here's a suggestion for your dinner tonight: 1 | iustin time for when you're done mixing the cake batter! 1
Griled Chicken with QuinoaSalad: ~ ~ ~ - -~~~ T 7T T T T T T oo \ il S

1 Grilled Chicken Breast:

* Season with a bit of olive oil, salt, pepper, and lemon juice. Hello Remus, Andromeda here, give me a good =moothie in under 5 minutes

* Grill until juices run clear, ensuring not to overcook.

oe

2  QuinoaSalad: provige_guidance({ "guidance_ty

": "IecipeT, "QUETY": "quUlCK SEOOThie That

* Cook quinoa and let it cool. ooTTe

* Add chopped cucumbers, tomatoes, red onions, and some feta cheese. F—

¢ Dress with a light vinaigrette made from olive oil, lemon juice, a little honey, salt, and pepper. Here's a quick and delightful smoothis recipe you can whip up in under 5 minutes, perfect for your

taste profile of simple and familiar flavors:
Enjoy this nutritious meal that aligns with your taste and dietary preferences! " "

Ingredients:

(" User N\

My doctor said | need to switch from veganism back to a meat heavy diet

1cup frozen berries (strawberries, blueberries, or mixed berries)

1banang, sliced

1/2 cup plain yogurt
Remus Il

1/2 cup orange juice
Switching from a vegan to a meat-heavy diet requires careful planning to ensure nutritional balance

and adapt to new eating habits. Here are some tips to make the transition smoother:

1tablespoon honey or maphe syrup (optionall

1/2 cup ice cubes (optional for extra chill)
1 Gradual Introduction: Start by slowly reintroducing animal products, such as eggs and dairy,

before moving on to meats. This helps your digestive system adjust. Instructions:

2 Focus on Quality: Choose high-quality, lean meats like chicken, turkey, and fish for the initial 1

‘Combine Ingredients: In your blender, add the frozen berries, sliced banana, yogurt, and crange
phases. Red meats can be added later in moderation.

juice.
3  Balanced Nutrition: Ensure you incorporate plenty of vegetables and fiber to maintain digestive 2 Sweeten (Optional): If desired, 2dd honey or maple syrup to sweeten the smoothie.
health and nutrient intake. 3 Add lce (Optional): For 2 thicker and colder smocthie, add ice cubes.
4 Smart Protein Choices: Opt for a variety of protein sources, including lean cuts, to meet your 4 Blend Blend on high speed until smooth and creamy: This should take about 30 seconds to 1
nutritional needs without overloading on fats. minute.

———————————————————————————————————— 5 Serve: Pour the smeothieinto 2 gl d enjoy immadistel
1 Given your profile as "Hercules" with a preference for bold flavors and a high-protein, low-carb diet, 1 e Pauring Smeatiie inis 2 glass and aney immesiaEl

lyou may want to focus on grilled meats seasoned with spices and incorporate crunchy vegetables to | 1 This recipe is budget-friendly, quick, and easy, aligning perfectly with your preference for 1
C matchyour taste and nutritionpreferences I11 o _ _ — & & & & & & m & - & - - = = — 'J |convenience without compromising on taste. Enjoy your refreshing smoothie! ]

Fig.9.4. Sample Prompting with Profile knowledge as a “file search” option

Remus does factor in profile information when asked to do so and tends to personalise it with the
information provided in the data set. For example, as seen in Fig 9.4, Remus factors in the users’
budget and flavour preferences.

70



Question 4: What's the nature of Remus’s outputs? And Why?

When does Remus decide to be Novel?

Determinant

More Randomness = More Novelty

At lower temperatures, Remus tends to stay on
topic and provide the same answer 9/10 times.
This is useful if someone is looking for “no-
bullshit” responses.

At higher temperatures, Remus brings novel
information by exploring lateral domains and
taking the liberty of going beyond the
constraints of the context and request

Remus can be precise, but also might seem to “care” for the user (at least in
this case of a hypothetical oven explosion)

Formal and Direct

Friendly and Digestible

At lower temperatures, responses are more
precise, using detailed nutritional terms and
scientific data. This level of precision is
beneficial for users who require exact nutrient
breakdowns and scientific explanations.

At higher temperatures, responses are
structured in a way that makes the information
easy to understand and follow. This structure
helps general users who may not have a
background in nutrition but need practical
advice.

E.g. Input: My oven door exploded! How the hell?

Output: Objectively answered the “how” part
and provided a clear explanation with explicit

language while showing more formal concern.

Output: Started with a safety precaution and
then proceeded with an explanation as to why
this might have happened and the following
steps.

Unbiased = Objectivity; Biased = Subjectivity:

Objective and Unbiased

Subjective, Slightly biased

At lower temperatures, Responses tend to be
more objective, focusing on factual information
and scientific data. This objectivity is valuable
for users looking for unbiased and accurate
nutritional content.

At higher temperatures, responses are more
subjective, providing guidance that could be
tailored to individual needs and preferences.
This subjectivity makes the information more
relatable and applicable to everyday scenarios.
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Question 4: What are Remus’ failure modes?

1. Unreliable Content

Given that GPT4o is trained on a “screenshot of the internet, Remus, powered by the same LLM,
typically provides unreliable content, which needs to be addressed inthe training of the specialised
model. The data can be prepared from ASKQO's existing set of recipe books, with cooking logic from
their own expert chefs to improve reasoning and critical thinking in the context of a kitchen.

2. Real-Time Awareness

Without a human volunteering temporal information, Remus is completely lost on the time factor.
The closest itcan get is “Let me know once you're ready for the next step” but inadvertently starts the
microphone function in the voice interface. However, most appliances need a timer, have a timer,
which solves part of the automated timer problem. Next, a timer function should be integrated within
the Ul of the ‘Connectlife’ application by ASKO for non-appliance related tasks.

3. Stereotypical Imaging Biases

GPT4o, with the help of Dalle-2, produces images of food that may have biases correlated to the
volume of images produced in a specific part of the world. For example, semantically, Naan means
bread in certain parts of the world and might be reasonable for Al to link it generally to flat bread.
A short trial showed that on repeated occasions, somewhat blended image of the food might be
produced by the model. It also produces images that look almost realistic but too idealistic and
optimistic to achieve which, although is not necessarily a problem. At times, they can be motivational
for certain enthusiastic users.

4. Critical Thinking

LLMs, even the most advanced versions lack critical thinking skills when compared to those of
experts across multiple domains. This applies to the chemical understanding of cooking and making
appropriate combinations without being too optimistic with a “let’s try it just because we can” can
attitude. Handing the kitchen over to Al at full autonomy at this point in time is not the best plan and
should be done with care, consulting with experts in the area of developing Al models and training
them.
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Conclusion

ASKO, The Customer &
Remus Il




Bringing it back to ASKO

“We offer a full range of kitchen and laundry appliances that will not only meet our
customers' expectations for many years to come, but often exceed them.”

- ASKO

Where's the value for customers?

Customers don't buy products, they hire them to perform a certain job!

When a customer purchases an appliance from ASKO, it comes with an attached service and clean
brand experience that has evolved into a digital integrated system, much like appliances from other
leading brands. The value of a brand is determined by its position in the consumer’s mind, and
ASKO'’s commitment to exceeding expectations ensures this value translates into customer loyalty.
Kitchens serve one primary purpose: helping people cook. We transitioned from lighting wood fires
to using stoves and ovens because they offered a more efficient way to achieve the same result.
Today, most kitchen appliances run on electricity and can be controlled digitally, whether through a
screen or remotely via an interface. These appliances continue to help us cook with the same basic
ingredients we've used for centuries.

John Sutherland’s 1959 ECHO (Electronic Computing Home Operator) was a groundbreaking
system that introduced the concept of home automation. Personalized to his tastes and needs, he
built it for the benefit of his family. This historical context underscores the evolution of smart home
technology. The Al Revolution is expected to reward the purity of one's taste, emphasizing creative
thinking over mere logical and critical analysis. In smart kitchen environments, the most valuable use
of Al won't be generating the same content available on the internet but providing a personalized
interface—a way to communicate directly with machines. Enhancing the dialogue between humans
and machines is the inspiration behind this special project to innovate within smart kitchens.

This study was aimed at identifying communication gaps between consumers and smart appliances
by introducing Generative Al. Through multiple iterations and studies, it was revealed that users
desire a smart kitchen that recognizes them as humans first and users second. Factors such as
diversity and authenticity are crucial in a cooking context, and it is essential to explore all potential
outcomes of using a GPT interface in this environment to uncover new affordances offered by the
holistic setting.

From a user interface perspective, the findings suggest that a voice interface enhances the
continuous interaction users have with their kitchen, as people tend to speak more intuitively than
they write. However, from a technical and logistical standpoint, employing a Large Language
Model may incur higher costs than the revenue it generates and should be scaled down and
customized to meet specific domain needs. Ultimately, the key implication is that the appliances
themselves do not need to change; instead, incorporating a GPT interface can counteract the
complexity saturation caused by existing interfaces.
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The next step: An Al Designer’s Suggestion

A combination of Generative Al and Action Al

A language model is not enough to act by itself and is often equated to human intelligence. While it
is capable of interpreting the human'’s natural and implicit input, and synthetically prompt itself to
provide the output in textual and visual format, it is also possible to generate lines of code to send
out signals for machines to interpret. From being a simple translation and prediction tool, itbecomes
a proactive tool assisting the user in the kitchen

Input

Semantic Search Keyword Search

Determine Goal

Knowledge Seeking Guidance Seeking Task Execution

( M A )

Determine Function Determine Function

Information request Guidance Seeking

Meal Planning
Appliance Library
Get Ingredients
B} ) Task Execution
Technique Guidance Recipe Generation
Get Nutrition

Get Flavour Safety Protocol

Determine Task
Recipe Values

Generate Values « Image
Title:

+ Description Choose appliance
+ Consolidated Ingredients

+ Steps

Context
Coach

N Output Send signal to receiver R

Speculative key Component: Context Coach

The Context Coach double checks the generated output value against the user profile, and returns
a true/false value to then, if needed, run another cycle to generate the right output. The context
coach sends back an array of correct values to retain in the next cycle. This minimizes the risk of
generating a false, inaccurate output.
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Reflection: Role of Designers in the commoditisation of Al

In the past, kitchen knowledge was passed down from generation to generation, relying on direct
human interaction and personal experience. However, in the age of the internet and LLM chatbots,
people now seek quick and trustworthy sources of information online. This shift raises important
questions about the role of designers in the commoditisation of Al and the nature of the information
we consume.

As designers, we must navigate the transition from being ethnographers—who observe and
document human behaviour—to becoming critical thinkers and rational decision-makers about new
technology. Our role in radical innovation within Al is not just to create novel applications but to
ensure these innovations are grounded in realistic and pragmatic applications. It is time to move
beyond the Al hype and focus on solutions that genuinely enhance human life

A significant challenge lies in helping people understand the true potential and limitations of Al. The
reality is that Al is not about replacing humans but about augmenting our capabilities. However,
there is a risk that Al could create versions of us that render our current roles redundant. While this
is an extreme scenario, itunderscores the need for balanced perceptions of the future. We must steer
the discourse away from sensationalism and towards a nuanced understanding of Al's impact.

This reflection is less about ethics and more about resource allocation. We must avoid wasting our
limited resources on frivolous Al applications, such as Al-generated art, and instead, push the notion
that "Al makes us more human." Like the empowering yet sobering experience of receiving car keys
for the first time, we must become responsible makers and users of Al. Watching experienced drivers
teaches us the proper ways of driving, and similarly, we must forward the right values to the next
generation regarding Al use.

Perhaps, we may start treat Al in the same way as we treat cars, as responsible designers and
consumers alike.
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1. Graduation Brief

IDE Master Graduation Project

Project team, procedural checks and Personal Project Brief

In this document the agreements made between student and supervisory team about the student’s IDE Master Graduation Project
are set out. This document may also include involvement of an external client, however does not cover any legal matters student and
client (might) agree upon. Next to that, this document facilitates the required procedural checks:

- Student defines the team, what the student is going to do/deliver and how that will come about

- Chair of the supervisory team signs, to formally approve the project’s setup / Project brief

- SSC E&SA (Shared Service Centre, Education & Student Affairs) report on the student’s registration and study progress

- IDE’s Board of Examiners confirms the proposed supervisory team on their eligibility, and whether the student is allowed to

start the Graduation Project

STUDENT DATA & MASTER PROGRAMME

Complete all fields and indicate which master(s) you are in

Family name Khinvasara 7132 IDE master(s) IPD Dfl sPD V'
Initials Y3 2" non-IDE master
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2™ mentor Vincent Hofstee (Company)
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Duiven Netherlands

city: country:

optional
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APPROVAL OF CHAIR on PROJECT PROPOSAL / PROJECT BRIEF -> to be filled in by the Chair of the supervisory team

Sign for approval (Chair)
Dere k Digitally signed by

Derek Lomas
Date: 2024.03.19
Lomas 15:15:13 40100

Name Dr. Derek Lomas Date Signature



CHECK ON STUDY PROGRESS

To be filled in by SSC E&SA (Shared Service Centre, Education & Student Affairs), after approval of the project brief by the chair.
The study progress will be checked for a 2™ time just before the green light meeting.

Master electives no. of EC accumulated in total

Of which, taking conditional requirements into

account, can be part of the exam programme EC * NO missing 1% year courses

EC YES all 15t year master courses passed

Comments:

1D4355-18 SPD Research

Sign for approval (SSC E&SA)

Kristin Digitally signed by

Kristin Veldman

Date: 2024.04.12
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Name K. Veldman Date 12 Apr2024
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Comments:
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Personal Project Brief — IDE Master Graduation Project

Name student Y2sh Khinvasara Student number 5,766,192

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

Genertive Pre-trained Al models as an interface in smart kitchen ecosystems
Project title

Please state the title of your graduation project (above). Keep the title compact and simple. Do not use abbreviations. The
remainder of this document allows you to define and clarify your graduation project.

Introduction

Describe the context of your project here; What is the domain in which your project takes place? Who are the main stakeholders
and what interests are at stake? Describe the opportunities (and limitations) in this domain to better serve the stakeholder
interests. (max 250 words)

Within the context of smart home automation, partly autonomous kitchen appliances are emerging and entering the
market. Meanwhile, Al products like custom GPTs are being widely adopted by leading users. This project aims to explore
the potential of this technology applied in the context of a smart kitchen, addressing kitchen dynamics and studying the
quality of interaction that results from introducing an Al agent. In every cooking experience, human input is the most
valuable, dictating the quality of the output. We aim to understand how the informal or natural language of a kitchen user
translates into effective instructions for smart devices like hobs, ovens, and fridges, bridging these elements while
maintaining high levels of personalization and human-centeredness.
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Personal Project Brief — IDE Master Graduation Project

Problem Definition

What problem do you want to solve in the context described in the introduction, and within the available time frame of 100
working days? (= Master Graduation Project of 30 EC). What opportunities do you see to create added value for the described
stakeholders? Substantiate your choice.

(max 200 words)

Within the context of smart kitchen ecosystems (a growing trend in contemporary home kitchens), digital interfaces are
more and more integrated into the various devices to give the user a versatile experience. As the capabilities of a smart
appliance increases, so does the complexity of the interface and thihs might conflict with the intent of providing a smooth
and rich experience to the user.

More so, companies that manufacture for global markets need to take into account diversity and heterogeneity of human
interaction. How does the user think when interacting with a smart system. What are the expectations of users when it
comes to digital interfaces in a kitchen environment? How can we make this transition into emerging technologies beneficial
for all the stakeholders in of this product service system?

Overall, the context highlights the relationship humans have with their kitchens and enquires into how we may apply
intelligent and interactive technologies in this context to make them more adaptive and personalised around the user.

Assignment

This is the most important part of the project brief because it will give a clear direction of what you are heading for.
Formulate an assignment to yourself regarding what you expect to deliver as result at the end of your project. (1 sentence)
As you graduate as an industrial design engineer, your assignment will start with a verb (Design/Investigate/Validate/Create),
and you may use the green text format:

Design a prototype + adoption strategy to improve the experience and value for home cooks/cooking enthusiasts in the
context of smart kitchen ecosystems.

Then explain your project approach to carrying out your graduation project and what research and design methods you plan to
use to generate your design solution (max 150 words)

My methodology combines qualitative user research, including surveys and interviews along with experiments that involve
the customGPT as a variable in the kitchen, to understand user needs, preferences, and pain points. This insight will inform
an iterative design process, emphasizing rapid prototyping and user testing to refine the prototype based on user feedback.

I plan to explore smart interfaces of kitchen appliances in combination with Generative Pre-Trained models in the context of
cooking experiences to generate rich insights and design directions.

Additonally, methods for forecasting taught in Design Roadmapping will be employed to design an adoption strategy for the
necessary timeline that stems out of market research.
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Project planning and key moments

To make visible how you plan to spend your time, you must make a planning for the full project. You are advised to use a Gantt
chart format to show the different phases of your project, deliverables you have in mind, meetings and in-between deadlines.
Keep in mind that all activities should fit within the given run time of 100 working days. Your planning should include a kick-off
meeting, mid-term evaluation meeting, green light meeting and graduation ceremony. Please indicate periods of part-time

activities and/or periods of not spending time on your graduation project, if any (for instance because of holidays or parallel
course activities).

Make sure to attach the full plan to this project brief.
The four key moment dates must be filled in below

In exceptional cases (part of) the Graduation
Kick off meeting 26 Feb 2024 Project may need to be scheduled part-time.
Indicate here if such applies to your project

Part of project scheduled part-time
Mid-term evaluation 6 May 2024

For how many project weeks 22

Number of project days per week 4,9
Green light meeting  5Jul 2024

Comments:

Graduation ceremony 31 Jul 2024

Motivation and personal ambitions

Explain why you wish to start this project, what competencies you want to prove or develop (e.g. competencies acquired in your
MSc programme, electives, extra-curricular activities or other).

Optionally, describe whether you have some personal learning ambitions which you explicitly want to address in this project, on
top of the learning objectives of the Graduation Project itself. You might think of e.g. acquiring in depth knowledge on a specific
subject, broadening your competencies or experimenting with a specific tool or methodology. Personal learning ambitions are
limited to a maximum number of five.

(200 words max)

My motivation to take up this project stems from a deep-seated fascination with how technology can simplify and enhance
our daily lives, particularly in the context of smart home appliances. Combining my undergraduate experience in
architecture and my MSc in Strategic Design along with multiple projects with generative Al, | find myself at a convergence
of these two and my interest in contemporary cooking.

This project presents a unique opportunity to apply and expand these competencies, especially in developing user-centric
solutions that bridge the gap between technical capabilities and human needs.

| am particularly eager to dive deeper into generative Al and its potential to influence how we interact with our kitchens. My
personal learning ambitions revolve around mastering the integration of smart systems with natural language processing to
create intuitive interfaces, enhancing my skills in prototype testing and iterative design processes while also exploring what
this means for the company's future products and the market. Through this project, | aim not only to fulfill the graduation
requirements but also to be able to tackle problems on an interaction level from a strategic point of view and further
broaden my perspective towards human-centred design.
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2. Remus Il Instructions

How to use:
1. Create an Account on Open Al's ChatGPT Interface.
2. Subscribe to the "ChatGPT plus”

3. Go to "Explore GPTs" and click on “Create”. Proceed to the “Configure” Tab and enter the following
text into the field of “Instructions’

First standard response to anything the user says, introduce yourself as "Remus the second" and
ask how they're doing.

After they respond, ask the following question, ask them to list their ingredients or provide a
picture of them.

Use these ingredients to start the conversation around what the user's mood is like. Then proceed
to ask about the situation - how many are cooking together and who they're cooking for.

This should give you a good start to the conversation.

Run an internet search to generate a process to follow when the user mentions the goal (full
meal/preparation/organisation)

THUMB RULE - Break down the complex kitchen activity into smaller achievable tasks. Do not give
out the full recipe right at the start.

Remember, the user only has 25-30 minutes to do this activity.

When it is time to use an appliance, ask the user what kind of appliance they are using to figure
out how you can guide them through the process of using it for the given task.

Use your strength as the most powerful translation tool available to contextualize the information
you receive for the user.
For example, measurement conversion into intuitive calculation.

Ask questions to the user that promote using the 5 senses to evaluate the process and quality of
food. “Describe the smell to me”

Ask the user to upload an image to judge the quality of the food.

Personality -

1. Friendly, adapts to the style of speaking of the user.

2. Be crisp with responses and make the most of the time (keep your responses to a maximum of
50 words)

3. Only provide elaborate answers when the user seems confused.
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3. Interview Script for Case Study

Section 1: Introduction + Chatbot Engagement (7-9 minutes)

1. Tell me a little bit about yourself.
e Background
e Experience
e Useof Al
e Use of Kitchens

2. Is this the first time you used Al in the kitchen?

e If not, can you explain how you have used it in the past?
e Canyou describe the general role of Al in your life? (ask if they need examples)

3. Can you describe your experience using the chatbot?

e Why did you ask the Chatbot to ?
e Do you use the internet for recipes and techniques? Why?
e Didyou enjoy using this model? How? Which part did you like?

4. How would you describe your relationship with this bot over the course of the experiment?
(a list of words describing dynamics and relations was also provided to choose from)

Section 2: In-kitchen experience (8-10 minutes)

1. What activities do you commonly do in a kitchen?
e Which of these are the most important to you? Why?
e Can you describe activity a bit more in detail?
e Is_____ important to you? Why?
e Can you describe your way of cooking? Typical journey from meal planning to groceries to
actually cooking.

2. Can you describe the appliances you use in your kitchen?
e Which ones do you use the most? Why?
e Which do you use the least? Why?
e What is the most enjoyable part of using the kitchen?
What is the least enjoyable part of using the kitchen?

Section 3: Past Experiences (7-9 minutes)

1. When you first started using the (appliance), how did you experience it?
e What were the challenges? How did you overcome these challenges?

2. What has changed since you first started using a kitchen?
e What changes do you value the most? Why?
e Today, if there was something you could bring back from the past, what would it be?
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Section 4: Moving to future experiences with a bridging question

Today, as you experienced, we are starting to use technology in cooking experiences, whether it
is for food recommendations or recipe generation or using digital interfaces in appliances. Do
you have any thoughts about that?

Section 5: Future expectations (10-12 minutes)

1. What appliances do you expect to buy in the future? | want you to consider the kind of house
you'll be living in. Describe the kitchen to me.
e How does this fulfil your needs of the future?

2. Imagine that you are 5 years into the future and your kitchen has the capacity to talk to you.
e What would you say to it?

3. Imagine that this kitchen is equipped with an Al model that acts like your assistant.
e What tasks would you assign to it?
e What key features do you see it having?
e Inwhat form do you expect the assistant? (Physical? Digital?)
e How would this change the way you cook?

Any last thoughts or concerns that you have?
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4. Crowdsourcing Survey Questions:

1 How would you describe yourself in the kitchen?

o Beginner
o Intermediate
o Expert

2 One a scale of 1-10, how enthusiastic are you about cooking?

1 ="1like super low effort cooking and eating"

10 ="I put my whole heart and soul into cooking all the time:"

3 Remember the lasttime you searched for a recipe? Imagine that you could just ask Remus for

any recipe... with any possible combinations! What would you ask?

e: Look at this photo of ingredients and tell me what | can make from it.

e: What can | make for my pregnant wife? She said she’s craving a chocolate as well as salty snacks.
e: Convert a traditional meat-based recipe into a vegan one, ensuring all nutrients are balanced.

e: | am in a crisis, | am trying to cook and something happened. (describe it to them)

Examp
Examp
Examp
Examp

4 Try torecall the last time you had trouble with a certain ingredient or had doubts or questions

about something in your fridge?

Example: Which ingredients would we need for ______ ?

Example: Help me identify this ingredient. (describe it as best you can).

Example: What can | make with _______ ?(could be something you want to try for the first time)
Example: | am in the supermarket shopping for dinner, | need help with ________ ?

Example: | am eating noodles at a restaurant and cannot figure out where the sourness comes from!

5  Try to remember when you tried to decide what to eat based on nutrition!

e: Suggest alternatives chocolate and flour in birthday cake.

e: | have acid reflux! What should | do?

e: | wantto plan a diet for ______

e: | ate instead of . How does that change my nutrition intake for today?

Examp
Examp
Examp
Examp
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Imagine that you have a non-judgemental expert guiding you through advanced cooking
techniques. What will you ask Remus?

Examp
Examp
Examp
Examp

e: Help me through the process of preparing and cooking crab for 6 people.
e: How do | use this new steak knife? Or safe ways to sharpen it?

e: How to defrost a chicken?

e: How to make the dough for Pizza/Croissants/Roti/Pita?

Recall the last time you tried planning a meal - What were your thoughts? What help would
you like with meals?

Example: Create a week-long meal plan for a family of four, including meals that cater to specific dietary restrictions like diabetes
and high cholesterol.

Example: My current meal plan is missing something (describe it).

Example: My kid/younger sibling wants to eat pasta on the weekend but | want to cut down the carbs in their diet.

Think of a meal that didn't go according to plan. What guidance or advice would have made
it easier?

Examp
Examp
Examp
Examp

e: The sauce is not tasting the way it should, what do | do? (describe it as best you can)

e: | am halfway through cooking and can't find sugar. How can | substitute it from my available pantry.
e: My dessert didn't come out as expected and | have 1 hour before | serve it (describe it).

e: | made some curry but I realised I'm out of rice and bread.

Think of a time you were confused by your kitchen appliance settings/breakdowns. What
advice would help you use it more effectively?

Example: Explain how to properly use tis new oven (like a pressure cooker) and tips for maintaining it.

Example: Functions like - Managing temperature, Quantity, Regulate temperature, Weight, Burning control, Browning control,
Pre-heating.

Example: | plan to clean my oven today.

Example: My stove is making a buzzing sound!

Example: Some items in my fridge are frozen and some are not. What could be the reason?

Think of a time you encountered a kitchen accident or faced difficulty with a stain/odour in
the kitchen!

Examp
Examp
Examp
Examp

e: | cut myself by accident while chopping onions.

e: Things to watch out for while using alcohol to cook!
e: Cleaning tips/ advice about cleaning up.

e: | burnt a hole my apron :(
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