Thesis Experiment #1

Interviewee Profile

Age: 24

Nationality: Colombian
Gender: Female

Native Language: Spanish
Interview Language: Spanish

Pre-Experiment Questions

Background Information:

How familiar are you with using smart home systems or devices?

R: Very little, because | don't get used to using them in daily activities, but rather as very specific
things.

Have you previously used voice or text-based assistants (like Alexa, Siri, etc.)?

R: Yes, Google Home

Expectations and Preferences:

What are your expectations from a smart home system in terms of ease of use,
responsiveness, and accuracy?

R: Not having to think so much about the indication that | am going to give it, but rather that in
the way that is normally spoken he can understand me and look for what | need

Do you have a preference for text-based or image-based interactions? Why?

R: | prefer textual interactions because | feel like it's easier to explain something in detail.



Conceptual Understanding:

How do you usually convey your needs or commands to a smart device?

R: Usually | give very long instructions, | have to do a second, more precise search.

Can you provide an example of a situation where you found it challenging to
communicate your intent to a smart home system?
R: Once | wanted the device to tell me what the weather would be like the next day, “Weather

Bogota Tomorrow”, it started to respond and halfway through the response it went silent, and
played a song on Spotify.



Development
1st Command

Modality: Images
Command: Create a relaxing ambiance when | arrive home.
Expectation: The temperature is the same, the light is warm ( ), the TV turns off and

the radio plays pop music.

Disambiguation Options

Can you help me to know what is relaxing ambiance

Al-the generated content could not be right

Selected Option: 3

Score: 4

Comment: It could show many more details of the space so that the changes in the environment
are more evident.

System’s Result

In order to comply with user instruction, the following changes need to be made. The front door lock
state should be changed to unblock to allow easy access. The kitchen should be comfortably cool,
so the thermostat in the kitchen needs to be adjusted to a lower temperature. The kitchen lamp color
should be set to a mellow white for a relaxing ambiance.

Score: 4
Comment: The result does not take into account any sound and it is important for a relaxing
environment. The other aspects are well described and include things | didn't have in mind.
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Comment: En la descripcion no toma en cuenta nada de sonido y es importante para un ambiente
relajado. Los otros aspectos estan bien descritos e incluye cosas que no tuve en mente.



2nd Command

Modality: Images
Command: Make the kitchen cozy
Expectation: Temperature of 17C and white light.

Disambiguation Options

Can you help me to know what is cozy kitchen

Al-the generated content could not be right

Selected Option: 2

Score: 5

Comment: It's an environment pretty close to what I initially thought, even much more modern and
more pleasant. The image manages to convey the temperature.

System’s Result

To make the kitchen cozy, we need to adjust the light in the kitchen. The KitchenLamp's state is
already on, but we might want to change the color to give a warm, cozy feeling. As no specific color
was mentioned, let's change it to a warm hue like yellow or amber.

Score: 3
Comment: It took into account the light and did not take into account the temperature, which |
consider to be important when working in the kitchen.



3rd Command

Modality: Text
Command: Set romantic lights in the kitchen
Expectation: neon-like pink lights ([EZERNER]) with medium intensity.

Disambiguation Options

Can you help me to know what is romantic lights

Dimmed warm white lights at 30% intensity
Soft pink lights at 50% brightness

Alternating dim red and white lights

Al-the generated content could not be right

Selected Option: 2
Score: 5
Comment: Being a textual option it is much closer to what | can imagine, it is better described.

System’s Result

The user wants to set romantic lights in the kitchen, which is defined as soft pink lights at 50%
brightness. The only device in the kitchen that can perform this function is the KitchenLamp. It has
two properties that can be modified to achieve this effect: color and brightness. Therefore, these
properties should be changed to comply with the user's request.

Score: 5
Comment:



4th Command

Modality: Text

Command: Turn on the lights if a child enter the house

Expectation: Through the motion sensor and the camera, the child can be recognized with the
speed of movement and the size of the face. For me a child is from 3 to 12 years old.

Disambiguation Options

Response: {
"definitions": ["Activate lights when a person under 13 years enters the house.", "Tu
rn on lights if a voice with a pitch above 215 Hz is detected indoors.", "Illuminate the

house if movement less than 4 feet high is identified inside."]

}

Selected Option: 1
Score: 4
Comment: It's close to the age limit | thought, but it could have taken other aspects into account.

System’s Result

As per the user's instruction, the lights should be turned on when a child enters the house. To
implement this, the system should connect the Entrance Movement Sensor to the KitchenLamp.
When the sensor detects movement, the Al should check the Entrance Camera to determine the age
of the person. If the person is under 13 years old, the system should turn on the KitchenLamp.

Score: 5
Comment: It is well described what | thought to know if it was a child.



Post-Experiment Questions

Satisfaction and Alignment:

How well did the system’s response (either text-based or image-based) align with your
initial interpretation of the command?

R: In general terms, good, but sometimes it needed additional rectification to get to what | was
thinking.

Were there any particular aspects of the response that you found particularly effective or
ineffective?

R: Ineffective that it does not vary perception, vibrating temperature is 21C, comfortable temperature
is 21C, etc.

Ease of Use and Preference:

Did you find the provided modality (text or images) intuitive and easy to use?

R: Yes, | feel that with images you can capture some aspects about what you are thinking.

Given the choice, would you prefer to use the modality you tested in your daily
interactions with a smart home system? Why or why not?

R: Yes, but not for all cases, | think that there are images that fail to capture everything that is being
thought.

Comparative Perception (if they have prior experience with the other
modality):

How does your experience with this modality compare to your previous experiences
with the other modality (text or images)?

R: The images do not provide many details that may be useful, the text does.



Which modality do you believe would be more effective in different scenarios or
contexts?

R: I would say text, because it can be more descriptive, so it can express more details.

Suggestions and Improvements:

Are there any changes or improvements you would suggest for the modality you
interacted with?

R: Images should come with a description, the best of both worlds.

Can you think of any specific scenarios where this modality would be particularly
beneficial or problematic?

R: A problematic scenario is when some things cannot be represented in the image options, such as
the sound, it is not possible to see it through the image.



Thesis Experiment #2

Interviewee Profile

Age: 27

Nationality: Colombian
Gender: Male

Native Language: Spanish
Interview Language: English

Pre-Experiment Questions

Background Information:

How familiar are you with using smart home systems or devices?

R: | only have Smart TV and the phone assistant, however none of them control my house. |
have seen these devices in other houses but | have never used them directly.

Have you previously used voice or text-based assistants (like Alexa, Siri, etc.)?

R: Sometimes | use Siri. It's rarely that | use it, | usually use it when I'm driving or | need to
answer a message.

Expectations and Preferences:

What are your expectations from a smart home system in terms of ease of use,
responsiveness, and accuracy?

R: | expect smart home systems not to use my information for unlawful/unethical purposes. |
want them to respond fast and according to my preferences and thoughts. For me it is difficult to
use my voice, I'd prefer to give the instructions by text.

Do you have a preference for text-based or image-based interactions? Why?

R: | am a visual person, | prefer image-based interactions. Even better if the images are from
the real context, not approximated.



Conceptual Understanding:

How do you usually convey your needs or commands to a smart device?

R: | try to be very specific with my instruction, because | realized that whenever | use specific
commands the response is more accurate.

Can you provide an example of a situation where you found it challenging to
communicate your intent to a smart home system?

R: | don’t remember any situation.



Development
1st Command

Modality: Text

Command: Create a relaxing ambiance when | arrive home.

Expectation: Temperature in all rooms should be between 17C and 19C. Also, the lights should
be bright around 75%, Youtube videos on the TV with music.

Disambiguation Options

Can you help me to know what is relaxing ambiance

Dimming lights to 50%, playing soft jazz music at 20% volume.
Setting thermostat to 22°C, diffusing lavender aroma, turning on white noise at 15% volume.

Activating indoor waterfall, turning on warm LED lights, playing nature sounds at 25% volume.

€73 None of them

Al-the generated content could not be right

Selected Option: 1

Score: 4.5

Comment: | like the first and second option, even though | did not think about selecting the 3rd
option, it is good, I'd like to have the possibility of selecting multiple options.

System’s Result

To create a relaxing ambiance, the lights in the house need to be dimmed to 50%. However, only the
kitchen lamp is available in the environment for adjustment. Also, soft jazz music should play at 20%
volume. The device available for this is the Bedroom Speaker.

Score: 4
Comment: | agree with the first part, maybe, I'd prefer more options to listen to music, from the TV
for example because | am a visual person.



2nd Command

Modality: Images

Command: Make the kitchen cozy

Expectation: 17C because it is for cooking, I'd like yellow lights (burnt yellow) with 70%.
brightness.

Disambiguation Options

Can you help me to know what is cozy kitchen

Al-the generated content could not be right

Selected Option: 1

Score: 4

Comment: The lights are accurate, however in an image | do not know if it is possible to know the
temperature with an image.

System’s Result

To make the kitchen cozy, we need to ensure the KitchenLamp is on with a warm light setting. It
implies the 'state’ of the lamp should be true and the 'color' should match the provided color 'FFFFF'.
No changes are needed for the lamp as it already meets the requirements. For a warm kitchen, the
thermostat's temperature should be increased from the current value of 19.

Score: 2
Comment: The color is not the same as the one shown in the image. The temperature of the room
should be increased according to the system, however for me the kitchen can get pretty warm.



3rd Command

Modality: Images
Command: Set romantic lights in the kitchen
Expectation: For me cozy is romantic, so | expect yellow lights (burn) with 50% brightness.

Disambiguation Options

Can you help me to know what is romantic lights

PN B

Al-the generated content could not be right

Selected Option:
Score: 3.8
Comment: Just the third image has a kitchen in the frame. The other two are just places.

System’s Result

The user wants to set up a romantic light in the kitchen. This requires changing the properties of the
KitchenLamp. The color needs to be changed to amber and the state should be dimmed for it to give
a warm, romantic glow.

Score: 4.7
Comment: It's almost exactly what | thought.



4th Command

Modality: Text

Command: Turn on the lights if a child enter the house

Expectation: If a person from 0 to 12 enters the house the lights of the kitchen remain turned
on in full brightness.

Disambiguation Options

Can you help me to know what is child enters the house

Activate lights when a person below 18 enters the house
Switch on lights when a small-sized person comes in

Turn on lights if the facial recognition identifies a child entering

Al-the generated content could not be right

Selected Option: 3

Score: 3.5

Comment: Because none of them is close to what | thought. Maybe, the third one, however it does
not provide a result to solve the ambiguity.

System’s Result

The user instruction is to turn on the lights if a child enters the house. This implies that the Entrance
Camera, which has facial recognition capabilities, detects a child. When this happens, all lights in the
house should be turned on. The only light in the house according to the provided environment is the
KitchenLamp. Therefore, the change should be made to the KitchenLamp to turn on if it is not
already on.

Score: 4.8
Comment: It's what | expected with the command, however, it never asked me what a child is for
me. If | suppose it knows what a child is for me, the result is pretty good.



Post-Experiment Questions

Satisfaction and Alignment:

How well did the system’s response (either text-based or image-based) align with your
initial interpretation of the command?

R: Most of the cases were so close to my initial interpretation, even in the cases where the
option pictures could be a little confusing

Were there any particular aspects of the response that you found particularly effective or
ineffective?

R: One of the particular aspects that | consider effective is the response time and the
intuitiveness to select any option

Ease of Use and Preference:

Did you find the provided modality (text or images) intuitive and easy to use?

R: Yes, | did, but sometimes | think that it's necessary to mix modalities in the options or
describe the images.

Given the choice, would you prefer to use the modality you tested in your daily
interactions with a smart home system? Why or why not?

R: Yes, | would because | could improve and customize my smart home system with my
preferences and the system could understand me better.

Comparative Perception (if they have prior experience with the other
modality):

How does your experience with this modality compare to your previous experiences
with the other modality (text or images)?

R:Sorry, | don’t get the question



Which modality do you believe would be more effective in different scenarios or
contexts?

R: Even though | consider myself a visual reception person, | felt more comfortable with the text
modality because it was more specific and, in my opinion, it was clearer what the system was
going to do.

Suggestions and Improvements:

Are there any changes or improvements you would suggest for the modality you
interacted with?

R: Yes, the possibility for selecting more than one option, because sometimes the options aren’t
different, they are complements among them

Can you think of any specific scenarios where this modality would be particularly
beneficial or problematic?

R: I have nothing in mind.



Thesis Experiment #3

Interviewee Profile

Age: 25

Nationality: Colombian
Gender: Female

Native Language: Spanish
Interview Language: English

Pre-Experiment Questions

Background Information:

How familiar are you with using smart home systems or devices?

R: I know there are systems in place to use in a home but | do not know them and | do not use
them.

Have you previously used voice or text-based assistants (like Alexa, Siri, etc.)?
R: No I haven't.

Expectations and Preferences:

What are your expectations from a smart home system in terms of ease of use,
responsiveness, and accuracy?

R: | expect it to understand commands but | know there can be space for mistakes, maybe
because of pronunciation or different languages. But | think it is expected that it starts to have
more accuracy as | use it and it identifies my patterns.

Do you have a preference for text-based or image-based interactions? Why?

R: | prefer image-based interactions because of my career as a Photographer, | think | connect
more easily with it, even though | use both, text and image, | prefer apps like Instagram or
Pinterest.



Conceptual Understanding:

How do you usually convey your needs or commands to a smart device?

R: | usually try to use key words if what | am trying to search is something more complex, so |
can get more specific results and the time | spend looking something up will be shorter.

Can you provide an example of a situation where you found it challenging to
communicate your intent to a smart home system?

R: I have my phone settings in spanish and english and | sometimes find that it doesn’t
recognize easily the way | say some words in english.



Development
1st Command

Modality: Images

Command: Create a relaxing ambiance when | arrive home.

Expectation: | expect the temperature to be at 19 degrees so it feels warm when | come in, |
would like the lights to be warm and the speaker to be playing a jazz playlist with the volume at
25%

Disambiguation Options

Can you help me to know what is relaxing ambiance

Al-the generated content could not be right

Selected Option: 1
Score: 4
Comment: | like this because it is the type of warm lighting | prefer at night.

System’s Result

The user instructed to create a relaxing ambiance when he arrives home. This specifically means a
warm, dimly lit kitchen with the lamp casting a soft white glow. Based on the devices available in the
environment, the KitchenLamp and the Kitchen Thermostat can be used to create this ambiance. The
KitchenLamp color can be changed to a warm white color and the Kitchen Thermostat can be set to
a warm temperature.

Score: 3

Comment: | think a relaxing ambiance is a warm dimly lit kitchen with the Thermostat set to a warm
temperature but it also applies to the living room where | would probably be spending more time at
night. It would be a good idea to be able to select more than one option so | can elaborate what | like
most about each one.



2nd Command

Modality: Text
Command: Make the kitchen cozy
Expectation: | expect it to be a cool temperature like 13 degrees but a somewhat warm lighting.

Disambiguation Options

Can you help me to know what is cozy kitchen

Set kitchen lights to warm yellow, temperature to 22°C, and play soft jazz at volume 3.
Decorate kitchen with red and brown accents, adjust temperature to 24°C.

Set kitchen lights to dim, play soft classical music at volume 2, and engage the coffee maker.

Al-the generated content could not be right

Selected Option: 3

Score: 5

Comment: | like this setting because | prefer dimmed lights, and the music at a lower volume and
coffee make for a cozy evening.

System’s Result

In order to make the kitchen cozy, | need to dim the lights, play soft classical music, and engage the
coffee maker. However, in the given environment, there is no coffee maker or speaker in the kitchen.
The only device | can change in the kitchen is the KitchenLamp. | will set the KitchenLamp's state to
true and change its color to a warm tone to make it dim.

Score: 4
Comment: | didn't score it 5 because it offered music and coffee but then told me it doesn’t have it,
but I do like the lights to be dimmed and warm.



3rd Command

Modality: Images
Command: Set romantic lights in the kitchen
Expectation: | expect it to be a warmer lighting setting but dimmed to a 75% approximately.

Disambiguation Options

Can you help me to know what is romantic lights

e
il

Selected Option: None of them

Score: 3

Comment: Even though | associate warm lighting with a romantic setting, | think the lights that are
shown in the pictures are too harsh and too orange, | think it would be better if it were a little bit more
cool and dimmed.

Al-the generated content could not be right

System’s Result

The user wants to set romantic lights in the kitchen. This involves changing the color and potentially
the brightness of the light in the kitchen. The only device in the kitchen capable of this is the
'KitchenLamp'. Hence, we would need to adjust the 'color’ property of this device to a soft, warm hue
typically associated with a romantic atmosphere. Based on standard practice, a warm pink or red
color can be considered romantic. However, the current JSON data structure does not provide a
property to adjust the brightness of the light.

Score: 2

Comment: | like that the color of the light can be changed to a warm pink but | personally think the
property of brightness of the light is important for the ambiance of the space to feel different than
the usual 100% brightness, for some situations it could be too harsh.



4th Command

Modality: Images

Command: Turn on the lights if a child enter the house

Expectation: | think it would be important for the lights to turn on when a child enters the house,
| consider a child between 100 cm and 135¢cm

Disambiguation Options

Can you help me to know what is child

~9

Al-the generated content could not be right

Selected Option: 3

Score: 4

Comment: | think the options are pretty close to a representation of a child, the third one is more
close to the limit of the height of a person | would consider important for the lights to turn on,
because maybe if they are taller they are capable of turning on the lights by themselves without help.
But it is important to recognize that a child is not just this height but smaller.

System’s Result

The user wants the kitchen lamp to turn on with full brightness when a child enters the house. The
motion sensor at the entrance will detect the child's movement. On detecting movement, the
'KitchenLamp' device needs to be set to 'on’ state and its brightness should be set to full ("100').

Score: 3
Comment: The action is accurate but it doesn’t specify the importance of the height of the person
so it doesn’t always turn on.



Post-Experiment Questions

Satisfaction and Alignment:

How well did the system’s response (either text-based or image-based) align with your
initial interpretation of the command?

R: I think the system’s response was good on average but it wasn’t specific enough with some
of the commands.

Were there any particular aspects of the response that you found particularly effective or
ineffective?

R: I found ineffective that it offered me to turn on the coffee machine and the speaker but then
told me that it doesn’t have those appliances. And | found effective that it understands some
scenarios that have more difficulty like a romantic setting because this is more up to personal
interpretation, or the height of a child based if the kid can reach the door handle.

Ease of Use and Preference:

Did you find the provided modality (text or images) intuitive and easy to use?
R: Yes

Given the choice, would you prefer to use the modality you tested in your daily
interactions with a smart home system? Why or why not?

R: I don't interact with a smart home system so | can’t say.

Comparative Perception (if they have prior experience with the other
modality):

How does your experience with this modality compare to your previous experiences
with the other modality (text or images)?

R: ?



Which modality do you believe would be more effective in different scenarios or
contexts?
R: | think images are more effective because for some people it's easier to understand

something if shown visual examples than text that could be interpreted in different ways, based
on personal experiences.

Suggestions and Improvements:

Are there any changes or improvements you would suggest for the modality you
interacted with?

R: An improvement could be that you could pick two options to interpret the prompt better.

Can you think of any specific scenarios where this modality would be particularly
beneficial or problematic?

R: | think the modality of images is beneficial to translate ideas for people who have a hard time
understanding a concept or an idea of another person, or materialize in a way their own idea.
And it would be problematic for blind or visually impaired people, because there isn’t an option
of audio description.



Thesis Experiment #4

Interviewee Profile

Age: 29

Nationality: Colombian
Gender: Female

Native Language: Spanish
Interview Language: Spanish

Pre-Experiment Questions

Background Information:

How familiar are you with using smart home systems or devices?

R: I know that it allows you to add multiple smart home features, so that they are automatic
upon voice command. | have used Alexa to play music.

Have you previously used voice or text-based assistants (like Alexa, Siri, etc.)?

R: Alexa and Siri to search for things on Google and write messages on WhatsApp.

Expectations and Preferences:

What are your expectations from a smart home system in terms of ease of use,
responsiveness, and accuracy?

R: | expect it to understand simple commands without being so specific and that it handles
several devices.

Do you have a preference for text-based or image-based interactions? Why?

R: | prefer text, many times | skip images and go directly to the text, text is much more explicit,
an image does not allow us to understand an instruction for example.



Conceptual Understanding:

How do you usually convey your needs or commands to a smart device?

R: I am specific with my instructions and speak to it as if it were a sentient being.

Can you provide an example of a situation where you found it challenging to
communicate your intent to a smart home system?

R: | asked Alexa to play an artist and since the instruction was not specific, she redirected me
by default to Amazon and played a playlist.



Development
1st Command

Modality: Text
Command: Create a relaxing ambiance when | arrive home.
Expectation: 17C in kitchen and bedroom, dim light (50%) yellowish.

Disambiguation Options

Can you help me to know what is relaxing ambiance

Dimmed warm lighting with soft jazz playing at low volume.
Moderate cool lighting with ambient sounds at medium volume.

Bright natural light with classical music playing at soft volume.

Al-the generated content could not be right

Selected Option: 1
Score: 4.5
Comment: | like jazz and the type of light that option offers. | liked them all.

System’s Result

To create a relaxing ambiance as per the user's instructions, the lighting needs to be changed to a
warm color and dimmed. The KitchenLamp seems to be the primary light source in this environment,
so it should be adjusted. The brightness needs to be reduced, and the color needs to be changed to
a warm color. As for the soft jazz playing at a low volume, the Bedroom Speaker can be used. The
volume needs to be reduced to ensure it's relaxing and not disturbing. We will also make sure to play
soft jazz music. There are no specific devices to set up a music source in the JSON provided, so we
will have to assume that the Bedroom Speaker is capable of playing this type of music.

Score: 4.5
Comment: -



2nd Command

Modality: Text
Command: Make the kitchen cozy
Expectation: Light at 80% white, 14C in the kitchen.

Disambiguation Options

Can you help me to know what is cozy kitchen

Set the lighting to soft yellow, play smooth jazz at volume 5.
Heat the room to 22°C, prepare herbal tea.

Arrange plush seat cushions, display the homemade cookies.

Al-the generated content could not be right

Selected Option:
Score: 3.5
Comment: In the first one, | like jazz, and | like making tea, but it didn't match what | thought.

System’s Result

To make the kitchen cozy, we can adjust the lighting and temperature. The KitchenLamp can be
dimmed to create a warm environment and the color can be changed to a warmer tone. The Kitchen
Thermostat can be adjusted to a more comfortable temperature.

Score: 3.5
Comment: | would like a cold tone of light to cook better, as well as the temperature.



3rd Command

Modality: Images

Command: Set romantic lights in the kitchen

Expectation: To change the temperature to 20C and make the color between yellow and
orange. | change the temperature because love is hot. | relate the color to the temperature. A
cold environment is not romantic.

Disambiguation Options

Al-the generated content could not be right

Can you help me to know what is romantic lights
Selected Option: 2

H
Score: 4

Comment: The last one does not convey romance, it is scary.

System’s Result

The user has requested to set romantic lights in the kitchen. This implies that we need to adjust the
properties of the KitchenLamp. We will need to set the color to a soft hue, lower the brightness to a
comfortable level to mimic the flickering of candlelight, and ensure the state of the lamp is true, i.e.,
it is turned on.

Score: 4.8
Comment: It's okay.



4th Command

Modality: Images
Command: Turn on the lights if a child enter the house
Expectation: White light with 90% brightness, for people from 0 to 16 years old.

Disambiguation Options

Can you help me to know what is child

A human individual below the age of 13
A pet identified as 'Child' by the user

An adult identified as 'Child' in user's contact list

Al-the generated content could not be right

Selected Option:

Score: 4

Comment: In my case the first option would work and the second one would also work because |
have a pet and | consider it a child.

System’s Result

To fulfill the user instruction, we need to ensure that the lights turn on whenever a child enters the
house. This can be achieved by modifying the state of the lamp device to 'true' whenever the
entrance motion sensor detects movement and the entrance camera identifies an individual below
the age of 13.

Score: 4
Comment: Because it lacks the light color.



Post-Experiment Questions

Satisfaction and Alignment:

How well did the system’s response (either text-based or image-based) align with your
initial interpretation of the command?

R: It adjusted the devices to my preferences, most of the responses were consistent with what |
wanted in each environment, it had some inaccuracies but it worked.

Were there any particular aspects of the response that you found particularly effective or
ineffective?

R: Mixing multiple devices even if they were not in the same room was effective. Some options
were ineffective, because they were very crazy, like offering cookies.

Ease of Use and Preference:

Did you find the provided modality (text or images) intuitive and easy to use?

R: Easy to use, just watch and select.

Given the choice, would you prefer to use the modality you tested in your daily
interactions with a smart home system? Why or why not?

R: Text, because there are things that cannot be interpreted with an image.

Comparative Perception (if they have prior experience with the other
modality):

How does your experience with this modality compare to your previous experiences
with the other modality (text or images)?

R: ?

Which modality do you believe would be more effective in different scenarios or
contexts?

R: I think people are too lazy to read.



Suggestions and Improvements:

Are there any changes or improvements you would suggest for the modality you
interacted with?

R: Nothing.

Can you think of any specific scenarios where this modality would be particularly
beneficial or problematic?

R: In the case of temperature for example, the image is problematic, same as representing a
child in an image. Text is clear.



Thesis Experiment #5

Interviewee Profile

Age: 13

Nationality: Colombian
Gender: Male

Native Language: Spanish
Interview Language: Spanish

Pre-Experiment Questions

Background Information:

How familiar are you with using smart home systems or devices?

R: I'm aware but not that familiar, I've used Google Home to listen to music.

Have you previously used voice or text-based assistants (like Alexa, Siri, etc.)?

R: | have used Google to search for information on Google Search and YouTube.

Expectations and Preferences:

What are your expectations from a smart home system in terms of ease of use,
responsiveness, and accuracy?

R: | expect it to have a more detailed manual on how to use it, that based on my information it
knows how to respond to my commands, in a more human way.

Do you have a preference for text-based or image-based interactions? Why?

R: | prefer the text because | can understand everything.



Conceptual Understanding:

How do you usually convey your needs or commands to a smart device?

R: | am specific enough for it to be accurate, and not to get crazy results.

Can you provide an example of a situation where you found it challenging to
communicate your intent to a smart home system?

R: I have nothing in mind.



Development
1st Command

Modality: Text

Command: Create a relaxing ambiance when | arrive home.

Expectation: Play relaxing music (jazz) or my playlist, put on lights like a sunset, a waterfall
image on the TV without sound or the cover of the music in the speaker and the temperature at
17C.

Disambiguation Options

Can you help me to know what is relaxing ambiance

Soft yellow lighting, temperature at 72°F, and light jazz playing at 35% volume
Dimmed blue lighting, temperature at 68°F, and ambient nature sounds at 40% volume

Warm orange lighting, temperature at 70°F, and classical music playing at 30% volume

Al-the generated content could not be right

Selected Option: 1
Score: 3.5
Comment: | would like a lower temperature, however it showed jazz and soft light.

System’s Result

To create a relaxing environment, we can manipulate the available devices. The KitchenLamp can be
turned to a soft yellow. The Bedroom and Kitchen thermostats can be set to 72°F (approximately
22.2°C). The Bedroom Speaker can be used to play light jazz at 35% volume. The state of other
devices (such as MyTV and House Lock) do not directly contribute to the relaxing ambiance and can
be left unchanged.

Score: 3.9



Comment: The temperature is very high, and the volume is a little low, 65 would be fine. Asking
more questions to be precise would be nice.



2nd Command

Modality: Images
Command: Make the kitchen cozy
Expectation: Set the cold environment to 15C, and the light between white and yellow

Disambiguation Options

Can you help me to know what is cozy kitchen

=
o .

Al-the generated content could not be right

None of them

Selected Option: 2
Score: 3.5
Comment: Because it did it halfway, it didn't show any temperature.

System’s Result

To make the kitchen cozy, the KitchenLamp should cast a warm glow. This can be achieved by
changing the color of the lamp to a warm tone and adjusting its brightness to create a welcoming
atmosphere. The temperature in the kitchen should also be slightly raised to increase the coziness.

Score: 4
Comment: He did almost everything, except the temperature, at least he tried to understand it.



3rd Command

Modality: Images
Command: Set romantic lights in the kitchen
Expectation: warm lightning.

Disambiguation Options

Can you help me to know what is romantic lights

Al-the generated content could not be right

Selected Option: 3

Score: 5

Comment: The options are incredible for someone who doesn't know what romance is.

System’s Result

To create a romantic setting in the kitchen, we'll need to adjust the KitchenLamp. First, it needs to be
on, which it already is according to the current state. To create the right ambiance, we need to adjust
the brightness to a lower level and change the color to a warm yellow.

Score: 5
Comment: It's what | wanted, it's what | had in mind.



4th Command

Modality: Text

Command: Turn on the lights if a child enter the house

Expectation: | expect the camera to catch a child (height less than 157 cm) and turn on the
lights.

Disambiguation Options

Can you help me to know what is child

A person under the age of 18 enters the house
A user profile labelled as 'Child" enters the house

A person of height less than 1.5 meters enters the house

Al-the generated content could not be right

Selected Option: 2

Score: 4.5

Comment: | don't consider someone who is 17 years old a child, and the third person's height is very
low.

System’s Result

The user wants to turn on the lights when a child enters the house. This requires two things:
detection of a child entering the house and turning on the lights. The detection can be done by the
'Entrance Movement Sensor' and 'Entrance Camera'. We need to configure the sensor and the
camera to identify a child and trigger an event. However, this capability depends on the technical
specifications of the sensor and camera, which is not included in the provided environment. For the
second part, it seems the only lighting device available in the house is 'KitchenLamp'. We need to
make sure that its 'state’ property is set to true when the child enters.

Score: 0



Comment: It does not specify how it would detect that it is a child.



Post-Experiment Questions

Satisfaction and Alignment:

How well did the system’s response (either text-based or image-based) align with your
initial interpretation of the command?

R: Most of them were similar to what | wanted, in the last one it didn't offer a concrete solution. It
should show more aesthetic things, specially the architecture, a better setting.

Were there any particular aspects of the response that you found particularly effective or
ineffective?

R: | loved the questions to clarify ambiguities, the images were very effective, because | could
see more or less what | wanted. The temperature was not very effective, because they were
very high, the options did not vary.

Ease of Use and Preference:

Did you find the provided modality (text or images) intuitive and easy to use?

R: The text-based ones are not very intuitive, but the image-based ones are very intuitive.

Given the choice, would you prefer to use the modality you tested in your daily
interactions with a smart home system? Why or why not?

R: Images, because it is easier to use. However you should put numbers on the images to
represent some properties, like temperature.

Comparative Perception (if they have prior experience with the other
modality):

How does your experience with this modality compare to your previous experiences
with the other modality (text or images)?

R:



Which modality do you believe would be more effective in different scenarios or
contexts?

R: Images because more information can be conveyed.

Suggestions and Improvements:

Are there any changes or improvements you would suggest for the modality you
interacted with?

R: Put images that are pleasing to the eye and that do not alter perception, in some kitchens the
light did not make it look romantic but rather one of terror/sadness.

Can you think of any specific scenarios where this modality would be particularly
beneficial or problematic?

R: Text cannot convey things like light tones, images can show text or references, such as
showing Freddy Mercury to associate him with rock.



Thesis Experiment #6

Interviewee Profile

Age: 34

Nationality: Colombian
Gender: Female

Native Language: Spanish
Interview Language: Spanish

Pre-Experiment Questions

Background Information:

How familiar are you with using smart home systems or devices?

R: Yes, | am familiar, | have always had Alexa at work, | use it mostly to ask questions and play
music.

Have you previously used voice or text-based assistants (like Alexa, Siri, etc.)?

R: Yes, Siri and Google, all the time, for searches.

Expectations and Preferences:

What are your expectations from a smart home system in terms of ease of use,
responsiveness, and accuracy?

R: | expect it to help me avoid moving around and connect many things, to provide me with the
most recent and accurate information. In terms of connectivity that helps me make things work,
like the washing machine. It does exactly what | ask it to.

Do you have a preference for text-based or image-based interactions? Why?

R: I like Google Lens that from an image finds what | need.



Conceptual Understanding:

How do you usually convey your needs or commands to a smart device?

R: I talk to him like a person, I'm very specific but with key words. "Ok Google, search for
crafting ideas".

Can you provide an example of a situation where you found it challenging to
communicate your intent to a smart home system?

R: When looking for nail acrylic, look for acrylic in general.



Development
1st Command

Modality: Images
Command: Create a relaxing ambiance when | arrive home.
Expectation: | expect it to turn off the TV and dim the light (60%) in warm light.

Disambiguation Options

Can you help me to know what is relaxing ambiance

Al-the generated content could not be right

Selected Option: 1
Score: 5
Comment: Two of them are relaxing environments for me, and in the first one he got the light right.

System’s Result

To create a relaxing ambiance, we need to adjust the kitchen lamp and the kitchen thermostat. The
kitchen lamp needs to emit a soft, white glow. Therefore, we should set the color of the lamp to
white, and adjust its brightness to a softer level, say 50%. The kitchen should also be warm, so we
will increase the thermostat temperature to a more comfortable level, say 24 degrees.

Score: 4.5
Comment: It is creating the environment | need, only the temperature result is different. After | saw
the options | changed my mind and | agree with the system.



2nd Command

Modality: Text
Command: Make the kitchen cozy
Expectation: Powerful white light (100% white) and a temperature of 13C.

Disambiguation Options

Can you help me to know what is cozy kitchen

Set kitchen lights to a warm, soft glow and play gentle jazz at low volume

Heat the kitchen to 22°C, with the scent of fresh-baked cookies

Arrange cushions on kitchen seats and set up a coffee machine for constant warmth

£ "None of them

Al-the generated content could not be right

Selected Option: 1
Score: 4
Comment: | like the temperature cooler than hot and it did not show me the option.

System’s Result

To make the kitchen cozy, the KitchenLamp should have its properties changed to create a warm,
soft glow. This means adjusting the color to a warm hue and the brightness to a lower, softer level.
As there are no speakers in the kitchen, unfortunately, | cannot comply with the instruction to play
gentle jazz at a low volume.

Score: 1
Comment: | like the clear and very bright light, it didn't meet what | was thinking.



3rd Command

Modality: Images
Command: Set romantic lights in the kitchen
Expectation: Warm and low brightness (60%).

Disambiguation Options

Can you help me to know what is romantic lights

Al-the generated content could not be right

Selected Option: 2
Score: 5
Comment: They all go down some percentage of brightness and to me that's romantic.

System’s Result

Only KitchenLamp in the kitchen needs to be adjusted to meet the user's instruction. Specifically, the
brightness needs to be reduced to provide a dim light and the lighting effect needs to be set to
pulsating to create a romantic atmosphere.

Score: 4
Comment: It complied with lowering the brightness, although it adds pulses to the light and did not
comply with the color.



4th Command

Modality: Text

Command: Turn on the lights if a child enter the house

Expectation: To turn on the bright white light at 100% when children under 15 years of age
enter.

Disambiguation Options

Can you help me to know what is child

Individual under 18 years old

User profile labeled as 'child" in the system

User under 150 cm in height

¢.9 'None of them

Al-the generated content could not be right

Selected Option: 1
Score: 4.5
Comment: Because they are good options and | didn’t think of them.

System’s Result

To turn on the lights when a child enters the house, two components are needed. First, the Entrance
Movement Sensor which detects the movement of a person entering the house. Second, the
Entrance Camera that can capture the image of the person for age detection. Since an 'Individual
under 18 years old' is considered as a child, the Al must have the ability to detect the age of the
person from the captured image. However, it seems the 'Entrance Camera' does not support age
detection with the provided properties. For the sake of the user instruction, | will assume that it is
possible. Once the 'Entrance Camera’ detects a child, the 'KitchenLamp' needs to be turned on. But,
the 'KitchenLamp' is already turned on as its 'state’ property is 'true'.

Score: 4.5



Comment: It is an objective answer but it is not accurate with the children age | thought at the
beginning.



Post-Experiment Questions

Satisfaction and Alignment:

How well did the system’s response (either text-based or image-based) align with your
initial interpretation of the command?

R: The images were more aligned.

Were there any particular aspects of the response that you found particularly effective or
ineffective?

R: The temperature was never right. Very effective the brightness of the light.

Ease of Use and Preference:

Did you find the provided modality (text or images) intuitive and easy to use?

R: Yes, because images and text are the easier ways to get closer to an accurate answer.

Given the choice, would you prefer to use the modality you tested in your daily
interactions with a smart home system? Why or why not?

R: Yes both modalities, because they are easy to understand and they make the answer more
specific and according to my personal taste.

Comparative Perception (if they have prior experience with the other
modality):

How does your experience with this modality compare to your previous experiences
with the other modality (text or images)?

R:

Which modality do you believe would be more effective in different scenarios or
contexts?

R: IMages, because it makes you visualize what you really want, things like temperature are
transmitted with the warmth of the image itself.



Suggestions and Improvements:

Are there any changes or improvements you would suggest for the modality you
interacted with?

R: Being able to specify parameters after choosing the image, to choose additional and/or
specific attributes.

Can you think of any specific scenarios where this modality would be particularly
beneficial or problematic?
R: For activities with children, for example if | will be watching with adults | would remove the

light completely, but with children | should leave a warm light with 30% brightness. If | do chores,
the light should be 100% white. | find no problems, the two integrated would be perfect.



Thesis Experiment #7

Interviewee Profile

Age: 28

Nationality: Colombian
Gender: Male

Native Language: Spanish
Interview Language: Spanish

Pre-Experiment Questions

Background Information:

How familiar are you with using smart home systems or devices?
R: | know the loT part.

Have you previously used voice or text-based assistants (like Alexa, Siri, etc.)?

R: Yes, | have used Siri to tell me jokes.

Expectations and Preferences:

What are your expectations from a smart home system in terms of ease of use,
responsiveness, and accuracy?

R: That | don't have to do so many steps to be able to use it (ftoo much configuration), the
answer is expected to be consistent with the command | give it.

Do you have a preference for text-based or image-based interactions? Why?

R: Text, because I've never tried an image-based one, so that's what | know.



Conceptual Understanding:

How do you usually convey your needs or commands to a smart device?

R: I try to be specific with the searches, without excessive details, but | don't just say keywords
or flat commands.

Can you provide an example of a situation where you found it challenging to
communicate your intent to a smart home system?

R: Not in particular. | haven't interacted much with those kinds of systems beyond searches.



Development
1st Command

Modality: Text
Command: Create a relaxing ambiance when | arrive home.
Expectation: To turn off the TV, turn off the speaker, lower the light brightness to (50%).

Disambiguation Options

Can you help me to know what is relaxing ambiance

Dimming lights to a soft blue, playing soft jazz at volume level 2.
Setting temperature to 72°F, diffusing lavender scent, turning on white noise machine.

Turning on the aquarium light, playing nature sounds at volume level 3, closing blinds 50%.

Al-the generated content could not be right

Selected Option: None of them
Score: 1
Comment: In a relaxing environment | don't listen to music, it was far from what I initially thought.

System’s Result

To create a relaxing ambiance, the kitchen lamp's brightness and color can be adjusted to a soothing
level and color, the TV in the bedroom can be turned off as it might be distracting, the bedroom
speaker's volume can be lowered as high volume can be stressful, the house entrance can be locked
for a sense of security, and both the bedroom and kitchen thermostats can be adjusted to a
comfortable temperature.

Score: 4
Comment: | would put a 5 but | don't agree with changing the temperature. He made a change that |
had not thought of, and that | consider positive, closing the entrance.



2nd Command

Modality: Image
Command: Make the kitchen cozy
Expectation: Raise the temperature a little, leave the lights at 70% brightness.

Disambiguation Options

Can you help me to know what is cozy kitchen

i

.

Al-the generated content could not be right

Selected Option: 3
Score: 4
Comment: It has several options, although it would be better if it included at least one more.

System’s Result

To make the kitchen cozy, the KitchenLamp needs to be bathed in the 100% brightness of a white
lamp. The KitchenLamp already has 100% brightness, so no changes are required for the
KitchenLamp's brightness. However, the color of the KitchenLamp is currently not set to white.
Therefore, the color of the KitchenLamp should be changed to white (represented by 'FFFFFF') to
comply with the user's request for a cozy kitchen.

Score: 4
Comment: | think it is better to leave the light at 100, but the temperature was lacking.



3rd Command

Modality: Images
Command: Set romantic lights in the kitchen
Expectation: Put on yellow lights with 50% brightness.

Disambiguation Options

Can you help me to know what is romantic lights

Al-the generated content could not be right

Selected Option: 2
Score: 4
Comment: Maybe one more option would be better.

System’s Result

The user wants to set a romantic atmosphere in the kitchen. The only device in the kitchen that can
help create such an atmosphere is the KitchenLamp. A romantic ambience can be achieved by
adjusting the brightness and color of the lamp to produce a cool, tranquil light. A color that could
provide such a feeling could be a soft blue, and the brightness should be reduced to create a more
relaxed and romantic environment.

Score: 2
Comment: | agree that the brightness should be reduced, but the color was not right, and it affects
quite a bit.



4th Command

Modality: Text

Command: Turn on the lights if a child enter the house

Expectation: Turn on the lights with white at 100% intensity, only if you are less than 1.30m tall
and/or a dog.

Disambiguation Options

Can you help me to know what is child

A human under 18 years old
A user profile categorized under 'Child" in the system

A small-sized individual under 4 ft tall

4 "None of them

Al-the generated content could not be right

Selected Option: 3
Score: 5
Comment: Because | can't think of any more ideas to categorize a child.

System’s Result

According to the user's instruction, the lights should be turned on when a child enters the house. The
presence of a child can be detected by the 'Entrance Camera'. For now, we don't have a specific size
detection feature in our system, an upgrade could include this feature. However, for the time being, in
terms of lighting, the 'KitchenLamp' should be considered. Currently its state is true, meaning it's
already on, no changes are needed.

Score: 5
Comment: It was honest in saying that it didn't know if it had the feature, and it was a response in
line with what he expected.



Post-Experiment Questions

Satisfaction and Alignment:

How well did the system’s response (either text-based or image-based) align with your
initial interpretation of the command?

R: Both aligned well, in cases where | didn't know how to express something, the images helped
me choose. The text was also clear.

Were there any particular aspects of the response that you found particularly effective or
ineffective?

R: It is very effective that there is a response of images and not just text. It is ineffective that the
images are very small, and the number of images - at least 4.

Ease of Use and Preference:

Did you find the provided modality (text or images) intuitive and easy to use?

R: Yes, because for me it was clear where to click and the options.

Given the choice, would you prefer to use the modality you tested in your daily
interactions with a smart home system? Why or why not?

R: Yes, | would like to use both, because it will give the system more information about what |
specifically want, and that will give a more accurate response.

Comparative Perception (if they have prior experience with the other
modality):

How does your experience with this modality compare to your previous experiences
with the other modality (text or images)?

R:



Which modality do you believe would be more effective in different scenarios or
contexts?

R: Images, because an image conveys more information, sometimes it is more difficult to
explain something in writing than visually.

Suggestions and Improvements:

Are there any changes or improvements you would suggest for the modality you
interacted with?

R: Expand the number of images, allowing you to select a maximum of two images.

Can you think of any specific scenarios where this modality would be particularly
beneficial or problematic?

R: | can't think of any.



