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Fig 1-5 Example of Prototype in our Study
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Fig 1-11 Working Prototype of Left and Unattended Child in Kindergarten Bus
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3.1 Introduction

3.1.1 Latent Needs







3.1.2 Identifying Latent Needs

Fig 3-1 Research purpose. The method in the elicitation of latent needs from consumer

needs by conducting the prototype-based interview and collecting responses from the
consumer is verified and compared with the non-prototype interview.



3.1.3 An applied design target for validation - The effects of the COVID-19
pandemic on parents, child caretakers and children

3.2 Proposed Method

3.2.1 Consumer feedback questionnaire for gaining consumer needs












3.2.2 Working prototype based on consumer feedback




3.2.2.1 Childcare function




Fig 3-2 Childcare function will be able to monitor the physical condition of a child,
measure body temperature and prevent home invasion by contacting the authorities during
emergency situations. The display is for operating equipment, communication between
parents and children, and for education and entertainment while the running part moves
freely during education and entertainment

3.2.2.2 Disinfection and cleaning function




Small Item Disinfection Mechanism

ection device

Fig 3-3 Disinfection and cleaning function for indoors and small items. The prototype
model will move around the house and the disinfecting part will rise and sanitize. The
prototype model provides disinfection by alcohol only but in an actual product, consumers
will be able to choose the type of disinfection whether to use alcohol or ultraviolet ray. The
ultraviolet rays also disinfect small items such as toys and books. The cleaning mechanism
is equipped with a brush and a dust-suction tube to clean the floor while the prototype
model moves around the house.

3.2.3 Problem-based interview and prototype and story-based interview




Table 3-2 The interviewees’ basic information

Gender Nationality Occupations Family structure
Group 1
Person A Female Japanese Nursery Lives with 2 daughters
Teacher
Person B Female Japanese Nursery Lives with husband and 1
Teacher daughter
Person C Female Japanese Nursery Lives with husband and 2
Teacher children
Group 2
Person D Female Malaysian Student Lives with husband and 1 son
Person E Female Indonesian Student Lives with husband and 2
daughters
Person F Female Indonesian Housewife Lives with husband and 3
children
Group 3
Person G Female Malaysian Student Lives with husband and 3
children
Person H Female Indonesian Housewife Lives with husband and 2
children
Group 4
Person | Female Malaysian Sales Lives with husband and 2
Executive daughters
Person J Female Malaysian School Lives with husband and 1 son
Teacher
Group 5
Person K Male Malaysian Part-timer Lives with wife and 1 son
Person L Male Malaysian IT Engineer Lives with wife and 5 children
Person M Male Malaysian Part-timer Lives with wife and 3 children

3.2.3.1 Problem-based slide presentation and interview




NEEDS SURVEY
INTERVIEW

Fig 3-4 Presentation slide page 1 (Problem-based Presentation Slide)

Fig 3-6 Presentation slide page 3. The latest COVID-19 cases in Japan. This part
included the total death during the pandemic (4 January 2021)



Fig 3-7 Presentation slide page 4. How COVID-19 virus is transmitted

Fig 3-8 Presentation slide page 5. How COVID-19 virus is transmitted (2)

Fig 3-9 Presentation slide page 6. How COVID-19 virus is transmitted (3)



Fig 3-11 Presentation slide page 8. COVID-19 pandemic effect to school and
organization.

Fig 3-12 Presentation slide page 9. COVID-19 pandemic effect to school and
organization (2).



Fig 3-13 Presentation slide page 10. COVID-19 pandemic caused school to close and
parents need to start working-from-home

Fig 3-14 Presentation slide page 11. Problem and worries that occurred to work-from-
home parents and stay-at-home children (1)

Fig 3-15 Presentation slide page 12. Problem and worries that occurred to work-from-
home parents and stay-at-home children (2)



Childcare Provider (Nursery)

Fig 3-16 Presentation slide page 13. Problem and worries that occurred to childcare
institutions and the teachers

Fig 3-17 Presentation slide page 14. Problem and worries that occurred during virus
prevention (1)

Ihe above issues also apply to kids' spaces in public facilities such as libraries

Fig 3-18 Presentation slide page 15. Problem and worries that occurred during virus
prevention (2)



Solution Idea

Fig 3-19 Presentation slide page 16. Solution idea for childcare and sanitizing

Solution Idea

Fig 3-20 Presentation slide page 17. Solution idea for childcare

Solution Idea

Fig 3-21 Presentation slide page 18. Solution idea for sanitizing and cleaning (1)



Solution ldea

Fig 3-22 Presentation slide page 19. Solution idea for sanitizing and cleaning (2)

3.2.3.2 Prototype and Story-based Slide Presentation and Interview




Needs Survey Interview

Fig 3-23 Presentation slide page 1 (Prototype and Story-based Presentation Slide)

Device Function

Fig 3-24 Presentation slide page 2. Solution idea for childcare and sanitizing

Device Sketch & Protype

Sketch Image

Fig 3-25 Presentation slide page 3. The device’s sketch and prototype
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Solution Concept

<Current status>

» Working from home
+ Taking care of children

<Problem>

= Difficult to monitor children all
the time
* Work productivity reduced

Fig 3-26 Presentation slide page 4. Problem in childcare.

Remote monitoring

Camera mounted on the r
CTV placed indoors

Menitor children
»At any time
:In any way(S phone, Tablet etc.)
»From anywhere(Working space etc.)

Fig 3-27 Presentation slide page 5. Solution concept for childcare (Remote monitoring)

(1)

Remote monitoring function can do...

_——
- Informing

Improving child safety

Fig 3-28 Presentation slide page 6. Solution concept for childcare (Remote monitoring)

(2)



Fig 3-29 Presentation slide page 7. Solution concept and story (Remote monitoring) (1)

Remote monitoring function can do...

Reduce the burden on parents and childtaker

»Make time to rest
»Allow them to make time for
themselves

Fig 3-30 Presentation slide page 8. Solution concept and story (Remote monitoring) (2)

Remote monitoring function can do...(application)

in children’s facial ex

Fig 3-31 Presentation slide page 9. Solution concept and story (Remote monitoring) (3)



Remote monitoring function can do...(application)

+ Infection control

Measure body temperature at
ol, public place

ible to identify sick people
antine

It is possible to prevent the transmission of diseases

Fig 3-32 Presentation slide page 10. Solution concept and story (Remote monitoring) (4)

Remote monitoring function can do...(application)

« Crime prevention

Fig 3-33 Presentation slide page 11. Solution concept and story (Remote monitoring) (5)

ce identify who is the

the

Fig 3-34 Presentation slide page 12. Solution concept and story (Remote monitoring) (6)



Playing & Education

tion
:Improve academic ability without

going to school
~Reduce parental anxiety about
education

* Playing

Increase the amount of time parents
can spend for themselves

»-Can keep your child away from
danger by immersing yourself in play

Fig 3-35 Presentation slide page 13. Solution concept and story (Playing & education) (1)

Playing & Education function can...

Stop qua

Hygienic and safe commu

Fig 3-36 Presentation slide page 14. Solution concept and story (Playing & education) (2)

<Current status>

- Disinfection is essential at home
in the nursery and public spaces

<Problem=>

+ Parents and nursery workers
are being deprived of time
» Struggling to balance

children's safety with other jobs

Fig 3-37 Presentation slide page 15. Solution concept and story (Sanitizing) (1)



Indoor disinfection

automatic

can sprea

e that mar

Fig 3-40 Presentation slide page 18. Solution concept and story (Sanitizing) (4)



nfection

1. Parents ci all things
in the

Fig 3-42 Presentation slide page 20. Solution concept and story (Sanitizing box) (2)

Indoor cleaning

| 7 3 i E
i
o v
]

Fig 3-43 Presentation slide page 21. Solution concept and story (Cleaning) (1)



Fig 3-44 Presentation slide page 22. Solution concept and story (Cleaning) (2).

<Function Possibility>

Fig 3-45 Presentation slide page 23. Other possible function for the prototype.

Reference products

In our solution concept, we use a few
developed robots that have the
essential functions as a reference

* Vevo Violet

- Ipal Xenex

* Pepper Roomba

* YGo and Beam uvD
Liva

Fig 3-46 Presentation slide page 24. Reference product for the prototype (1)



Fig 3-47 Presentation slide page 25. Reference product for the prototype (2)

Fig 3-48 Presentation slide page 26. Reference product for the prototype (3)

Fig 3-49 Presentation slide page 27. Reference product for the prototype (4)



VGo & Beam

Fig 3-50 Presentation slide page 28. Reference product for the prototype (5)

VGo & Beam

Fig 3-51 Presentation slide page 29. Reference product for the prototype (6)

Fig 3-52 Presentation slide page 30. Reference product for the prototype (7)



Fig 3-53 Presentation slide page 31. Reference product for the prototype (8)

Fig 3-54 Presentation slide page 32. Reference product for the prototype (9)

Violet & Xenex

Fig 3-55 Presentation slide page 33. Reference product for the prototype (10)
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Fig 3-56 Presentation slide page 34. Reference product for the prototype (11)

Fig 3-57 Presentation slide page 35. Reference product for the prototype (12)




3.2.3.3 Interview Results Interpretation

Guideline
“"What" not "how"”

Specificity

Positive not negative

An attribute of the product

Avoid “must” and “should”

Customer
Statement

"Why don't you put
protective shields around
the battery contacts?”

"I drop my screwdriver all
the time.”

“It doesn’t matter if it's
raining; | still need to work
outside on Saturcays.”
“I'd like to charge my
battery from my cigarctte
lighter.”

"I hate it when | don't
know how much juice is
left in the batteries of my
cordless tools.”

Need Statement—
Right

The screwdriver battery is
protected from accidental
shorting.

The screwdriver operates
normally after repeated
dropping.

The screwdriver operates
normally in the rain.

The screwdriver battery
can be charged from an
automobile cigarette
lighter.

The screwdriver provides
an indication of the energy
level of the battery.

Need Statement—
Wrong

The screwdriver battery
contacts are covered by
a plastic sliding door.
The screwdriver is rugged.

The screwdriver is not
disabled by the rain.

An automabile cigarette
lighter adapter can
charge the screwdriver
battery.

The screwdriver should
provide an indication of
the energy level of the
battery.

Fig 3-58 The guideline by Ulrich (2015) on how to write a need statement



Table 3.3 The interpreters’ basic information

3.2.3.4 Organizing Interpreted Needs into a Hierarchy




3.3 Results

3.3.1 Interpreted Needs from Problem-based Interview

Table 3-4 Raw data and interpreted needs from the problem-based slide presentation
and interview (Group 1)

I'm a childcare worker, so The device is able to be used

my work is on-site at home or nursery
- ltrynottogooutathome |- The device is able to conduct
- I try not to take my tasks in a house or nursery
children to the - The device is able to take
supermarket. care of children at home while

parents go shopping
- The device is able to do the

shopping
_ - Field work - The device is able to take
- No holidays, work at the care of children while parents
daycare center and go are out working
home as before. - The device is able to take




Hand washing is the same
as before.

| do all my shopping on
weekends.

| don't go to popular places
or areas.

care of the house

The device will remind user to
wash their hand

The device will do the
shopping on weekend

The device will give updated
info on highly infected region

Life hasn't changed much.
School is not in session.
The older child stays home
alone and studies, but |
don't know what goes on
at home at that time.

The younger child is left at
a day service when school
is not in session.

The device has no effect to
everyday routine before or
after having the device

The device able to be used
for working days or holiday
The device is able to take
care of children at home

The device is able to be used
in daycare

| have a clean house
because | am at home for
a long time.

Plenty of time to clean

The device is able to clean
the house while the useris in
it

Detailed cleaning task and
schedule are able to be
programmed to the device

No outbreak of vomiting
and diarrhea (norovirus,
cold virus).

No influenza
either...because everyone
is disinfecting?

The device is able to detect
other virus too (such as
norovirus and influenza)

The device is able to sanitize
and kill other virus

Masks and hand washing
prevent the spread of
influenza and other
diseases.

The only thing that costs
money is food.

The device will remind user to
wear mask and wash hand
The device will give financial
or spending advice

I want my child to play
outside and be involved
with friends, but it's
difficult.

The device can be used
indoor and outdoor

The device is able to
recognize user, guest or
stranger

The device is able to scan
virus from outside

The device is able to suggest
stress reducing game
The device will guide user
how to relax




| can't go back to my
parents' house because it
is far away

The device can take care of
the house while users are
away

The device able to do a video
call

| regret that | can't hold
events.

| can't go out of the
prefecture and avoid
crowds, so my scope of
activities is limited.

The device is able to detect
and inform the place that full
of people

The device is able to detect
and inform highly infected
region

The device is able to advise
safe place to go

| want to clean the whole
house (walls and ceilings
too). Viruses go up to the
top of the house

| want the virus can be
seen and detected (there
is a special solution that
can be applied to the area
where the bacteria are
attached, but it is difficult
to do this at home).

Item that can be easily
obtained

Preparation and clean-up
of meals

As a parent and a
housewife, it would be
helpful if they could do
household chores.

The device is able to sanitize
from floor until the ceiling
The device is able to detect
viruses

The device is able to scan
viruses in whole house

The device is able to do the
housework such as preparing
food and cleaning kitchen
The device is able to do the
chores of mother and
housewife

| am afraid to take my
eyes off my child because
he is still 2 years old and |
don't know what he will do.
| am afraid to take my
eyes off my child, whose
interests are expanding
but who does not yet know
what is wrong and what is
right.

The device is able to prevent
children from going up the
stairs by themselves

The device is able to prevent
children from falling of stairs
The device will do the house
chores when parents want to
take care of children

The device is able to take
care of children if parents
want to do any house chores

| want item like a mist that
completely sterilizes you

The device is able to spray
with sanitization mist/UV once




when you pass through it,
like before you go into an
operating room.

(B: It would be good if
there is one at a nursery
school), equipment that
disinfects when you pass
through without damaging
your clothes and skin,
without the need for
disinfection, and without
stopping (A and B: After
all, hands are rough and
stinging, and disinfection
that doesn't irritate them is
good).

user walk through it

The device’s sanitization mist
is safe and gentle to user skin
and clothes

The device that can provide
fast result for PCR test

The device is able to adjust
temperature and humidity in a
room while sanitizing

Table 3-5 Raw data and interpreted needs from the problem-based slide presentation
and interview (Group 2)

| ask husband to shower
after returning from work.

| disinfect all clothing from
the outside

| always wash hands after
returning from outside

| wash baby's hands after
returning from daycare

The device will remind user to
wash hand, sanitize or
shower once arrived

The device will sanitize
clothes brought from outside
The device provides
sanitizing alcohol for hands

| separate the clothes you
wear outside from the

The device will remind on
laundry schedule




clothes you wear only
inside the house.

| do laundry every day
(sometimes twice a day)

The device will scan for virus
and sanitize clothes

The device will alert user if
clothes from outside are not
placed properly

I limit the number of time
children can play outside,
and only play in areas with
few people.

| separate clothes after
going outside and
showered after each
return.

| have a special place for
everything that comes in
from the outside (e.g.,
parcels from the mailman).

The device will suggest
places that is safe and less
congested

The device will suggest
outdoor games suitable for
short time

The device will remind user to
separate clothes and to take
shower after going out

The device will remind user to
leave things from outside and
sanitize it

| can work from home (no
need to go to college)

The device is able to be used
at home or in campus

Online classes help me
make more time at home
while taking care of my
children.

The device is able to conduct
video call for online classes
The device will take care of
the children during parents’
online class or meeting

Cleanliness improved at
home (children wash their
hands all the time)

We don't have to ask the
children to take showers
(they are afraid of viruses
and know when to shower)
Children are more
obedient when it comes to
cleaning

The device will remind user to
shower, wash hand and
sanitize

The device will remind
children to shower, wash
hand and sanitize

The device will clean up and
sanitize the house

The device will suggest
cleaning schedule

We cannot go anywhere
for fear of the virus.
| become paranoid (feel
like the virus is
everywhere)
It is difficult to
disinfect hands each
time
Skin on my hands
becomes dry (I need to
bring skin moisturizer)

The device is able to scan
and detect virus

The device will remind to
sanitize

The device will provide
sanitizing option that is safe
and gentle to skin

The device is able to provide
sanitizer with moisturizer
The device’s sanitizing part is
able to be taken and carried




| need to wipe chairs and
tables when eating in
restaurants

outside to sanitize

_

The children were bored at
home because | can't go
anywhere.

The device will suggest fun
game and activities

Children are bored in the
house.

Children are always
looking for new toys

| need to buy lots of toys
(so | do not need to go out
often to buy new toys)

The device will suggest fun
activities and game suitable
for children

The device is able to suggest
new game with toys in the
house

The device is able to do
shopping for new toys

| want a hand sanitizer that
does not dry out my skin.

| want a device that can
see the virus (visually)

The device is equipped with
sanitizing option that safe and
gentle to hands

The device is able to scan
virus

| want an air humidifier
disinfectant

The device is equipped with
sanitizing option that include
humidifier

I need a machine that can
disinfect the entire room
(like an air conditioner, but
be careful not to make it
difficult to breathe).

The device is able to sanitize
one whole room

The device’ sanitizing process
is safe to user respiratory
system

Table 3-6 Raw data and interpreted needs from the problem-based slide presentation
and interview (Group 3)

The covid-19 pandemic
started last January in
Japan.

| started panicking, but the
good news is that | live in
Ube.

It did not affect my work.
(It affected people in
Tokyo.) | didn't mind it

The device is able to be used
in any region or any weather
The device is suitable to be
used in workplace

The device will remind user to
wear mask unless user is in
the house

The device is able to be used
in shopping mall

The device is able to do




because | have a habit of shopping for user

wearing a mask at work. - The device is able to be used
- | was not bothered by it in nursery or kindergarten

compared to other - The device will record places

foreigners because | have that user/people touch, scan

a habit of wearing a mask and sanitize

depending on my work. - The device is able to be used
- | worked part-time at for online classes

Animal House at the time. | — The device is able to be used

| wore masks with gloves. in hospital

But it was hard because | | — The device is able to connect

had to wear a mask not labor room and family

only at work but also in member outside

other places. - The device is able to conduct
- | started to refrain from rapid PCR test

bringing my children tothe | = The device is able to scan and

mall. sanitize labor room fast

- | took my son out of
daycare for a month. | am
afraid that my child is
weaker and more
susceptible to illness. | am
afraid of touching this and
that.

- | was working at the time,
but my husband was
taking online classes.

- | was most affected when
| gave birth to my second
child (daughter).

- | wanted to be present at
the birth of my first child
because | was not able to
be present at the birth of
my first child, but | was
disappointed that | could
not do so because of the

covid-19
- (No answer) - NA
- | have had allergies and - The device is able to scan for
hay fever for the past pollen and spores too to
three years, but | have prevent allergic reaction
had no allergies or hay - The device is able to measure
fever since covid-19 air cleanliness
arrived. - The device is able to clean air
- | think it is because | and - The device will suggest
others are clean. healthy food and lifestyle
- The device will monitor

71



My child visited the
pediatrician only once last
year, and he is doing
better than before.
Because everyone is
working together to keep
clean.

The government benefits
are also good.

financial expenses and
suggest new idea if monthly
income changes

| can spend more time
with my family.

The device will suggest fun
activities and game suitable
for one whole family

| can't go back to my
country. | was scheduled
to return.

| could not return home
because my flight was
cancelled and | could not
get in and out of Japan.
Shopping became a
hassle. | wait in the car
with my children while my
husband shops. And then
we exchange. But there is
an advantage here, too:
my husband has become
a better shopper. He used
to forget to buy some of
the things on my list.

The device is able to be used
in airport

The device is able to scan
viruses and sanitize in big
place like airport

The device is able to conduct
PCR test and provide fast
result

The device is able to do
shopping for user

The device is able to take
care of children while parents
go shopping

The device is able to suggest
shopping list based on user
routine

Inability to conduct
research. Having to
cancel experiments and
conferences.

But there is an advantage
in that, | discovered that |
can do things without face
to face

The device is able to be used
in lab or meeting room

The device will suggest or
advise on optimizing online
meeting or discussion

Before the cancellation of
the Olympics, the
Japanese government
appeared to have done
fewer PCR tests to make
the number of infections
appear lower. After the
cancellation, the number
of cases went up.

The device is able to do PCR
test

The device will advice on safe
place to travel

The device will advice to avoid
congested area

The device is able to be used
in office

The device is able to be used




- And then they do in nursery or kindergarten
GoToTravel, etc.... | don't
trust the Japanese
government because I'm
worried.

- I'm worried about my
husband going to work
every day. Worried about
sending my child to

daycare.
- - | am worried about my - The device is able to be used

child, and | want to help in school
him go to school with - The device will scan and
peace of mind. detect virus in kindergarten

- |l want a device that can and school
detect viruses. - The device will send report on

- 1 don't feel much that | virus scanning status in
want support for my kindergarten or school to the
children at home because parents from time to time
they are ready for school. | - The device will scan for

- | want a device that can viruses once user arrived at
confirm that my child is home

healthy and not infected
when he/she comes home
from school.

Table 3-7 Raw data and interpreted needs from the problem-based slide presentation
and interview (Group 4)

Work sometimes at home, The device is able to be used
sometimes at the office, in house, office or hospital
sometimes at the hospital | — The device is able to be used
(business location) for more than one online

- Children's classes are class at the same time
online only (3rd and 1st
graders)

- - Currently, classes are — The device is able to be used

online and | go to the in house or school
school occasionally for - The device is able to be used
meetings. for online class and meeting

- My husband also works - The device is able to take
from home, so he takes care of children while parents
care of the children during have online class/meeting
online classes.




More time with family

The ability to experience
homeschooling

Picking and choosing
teaching materials in
addition to the classes set
up by the elementary
school.

The device will suggest family
activities or games based on
family number and ages

The device is able to provide
material for teaching children
at home other than material
from school

The device is able to teach
children at home

The device is able to tutor
more than one child at the
same time

| can see my child's
growth at home.

Activities can be done with
them as they grow.

Not being stuck in traffic
jams.

It usually takes me an
hour to get to school each
way.

The device is able to record
children growth

The device is able to provide
child growth report to parents
The device will suggest
activities or games based on
children ages

The device will provide
updated information on
congested traffic

The device is able to suggest
best route to avoid traffic

Financially difficult to
afford.

| was worried that my
children would not be able
to catch up on their
studies, so | sent them to
cram school as well
(online).

| am also working, so | am
tired when | come home
and sometimes | cannot
support my children's
study.

| am not a teacher and
have no teaching
experience, so | don't
know how to teach and
support children.

The device is able to give
financial advice

The device is able to record
children’s study growth and
performance

The device is able to support
and teach student during and
after online classes

The device will give proper
advice, alarm and warning to
avoid parents scolding
children

The device will give advice on
how to support children study

I have no time for myself.
Stress is increased by not
being able to leave the

The device is able to take
care of house and children
while parents go out for me-
time

house.




— Limited places to go even | - The device will suggest few
if | could get out of the types of relaxation method
house (park below the indoor or outdoor
house) - The device is able to take

- Going to meetings at care of house and children
school has become while parents are relaxing
something to look forward | — The device will suggest new
to. activities in the usual outing

- | can't think straight? spot or in the house

- Mrs. Asaid, 'Well, it's the - The device is able to suggest
same feeling | had when | schedule that balance
was on maternity leave. parenting and relaxing

- If I'm going to make a - The device is able to cook
device, | want one that can | - The device will prepare food
cook. just buy putting ingredients in

- | want a device that can it
cook as soon as | put in - The device is able to clean up
the ingredients. after cooking

— The current products
(pressure cookers, etc.)
are still inconvenient
because you have to cook
to a certain extent.

- | can clean up my room by
myself, but | need help
with cooking.

- (No answer)

- (No answer)

Table 3-8 Raw data and interpreted needs from the problem-based slide presentation
and interview (Group 5)

1 - Always at home except for | = The device is able to be used
work in workplace or home
- Can't go anywhere (eating | - The device is able to be used
out, shopping, etc.) in restaurant or supermarket
- - | work from home, but still | - The device is able to be used
need to go to the office in office or home
once or twice a week. - The device will assist on
- | spend a lot of time at house chores
home.




| don't like face masks
(they make me feel
uncomfortable)

| have to do more laundry.
Most of the time, | can't
travel and stay at home.

The device will alert user if
user forgot to wear mask
outside the house

The device is able to do
laundry

The device will advice safe
place to go for vacation

. | save money because |
spend a lot of time at
home.

| love it because | am a
"stay at home" person
Planning my work is easy
(business from home)

The device is able to provide
financial advice

The device is able to be used
in workplace or home

The device is able to suggest
business plan

Significant savings on
transportation (no travel
expenses)

The device is able to suggest
cheap and safe travel plan

| spend a lot of time on
children and household
chores, so | realize how
difficult it is to be a mother.
It is my habit now to help
my wife with the household
chores.

The device is able to do
house chores

The device is able to take
care of children and house

| can't go anywhere (for
fear of viruses).

Difficult to disinfect every
time

The device is able to scan
detect virus

The device is able to advice
safe place from viruses

The device is able to sanitize
user and house

The device will remind user to
sanitize

| think about myself and
my family so much that |
forget the people around
me.

| put my family and myself
first.

| am unable to care for my
friends who need help
more than | do.

The device is able to connect
user to friends and family
outside the house

The device will remind user to
take care of oneself

The device will remind or
update user about friends and
family outside the house

- Must limit daily activities
- Cannot go outside to
work even with a normal

The device will suggest
activities and area that safe
from virus




cough (people around you
will look uncomfortable)

The device is able to provide
rapid PCR test to make sure
user cough is normal flu or
covid-19

Need a device that can
detect viruses

Need a device that can
warn if a location is safe

The device is able to scan
and detect virus

The device is able to provide
update information on safe
place to go

Device to help detect
external viruses on
clothing or body when
entering a home (place
device on door)

The device is able to scan
and detect virus before user
entering the house

| need a device that can
interact with my child while
doing household chores.

| need a cleaning robot
that my child can use as a
toy.

The device is able to take
care of children while doing
house chores

The device is able to clean
house

The device is able to play
with children

The device is able to play
with children while doing the
cleaning

3.3.2 Interpreted Needs from Prototype and Story-based Interview




Table 3-9 Raw data and interpreted needs from the prototype and story—based slide
presentation and interview (Group 1)

It can be used in day-
care centers.

There was a discussion
at the nursery school
about introducing a
function to measure body
temperature and to
attach a chip to the heart
rate.

The device is able to be used
in kindergarten or nursery

The device is able to measure
body temperature

The device is able to measure
heart beat

The device measure heart beat
by connecting to heartbeat
sensor placed near the body

Disinfection is good.
The number of toys is
great, it's hard to soak
them in liquid and hang
them up to dry, it's
convenient that you can
disinfect them by putting
them in, there are a lot of
picture books

It is good to be able to
measure body
temperature, | was very
worried when | was a
newborn.

The device is able to sanitize
house

The device is able to scan and
detect most touch part of the
house and sanitize

The device is able to sanitize a
lot of toys at the same time
The device is able to sanitize a
lot of books at the same time
The device is able to measure
temperature

It is good to open and
close the window.

It is good to be able to
report when a child is
injured. Since the
childcare worker cannot
leave the injured child, it

The device is able to open and
close window and curtain

The device is able to contact
authorities (police/hospital) in
case of emergency or accident
The device is able to contact
parents in case of emergency




would be useful if the
robot could call or inform
the parents or call
someone and ask them
to bring it back.

(No answer)

(No answer)

(No answer)

The device is able to follow
order from user (to call
someone or to bring something
etc.)

Childcare is about the
relationship between
human beings and
human beings, and
human relationships.
Robots should play the
role of a robot, and the
part that a robot can
never do (changing
diapers, human eyesight,
checking rough skin,
etc.).

| believe that robots can't
see small changes, and
that only humans can do
it.

Robots is for a system
that make human pay
more attention to
children. More time to
interact with children

The device is able to give
human-like touch

The device is able to give a
human-like warm hug

The device is able to detect
small changes of a child while
measuring temperature

The device is able to detect
small changes of a child while
changing diaper

The device will do other house
chores while parents take care
of children

The device will suggest
activities for parents and
children to do together

The device’s function can be
selected by user

| think it's important to be
warm, to change diapers,
to touch.

| think it's important to
show warmth

| don't want to reduce the
amount of time | can
spend with my baby.

| think it may be lucky for
the mothers, but | don't
think it is good for the
babies.

The device is able to provide
human touch and warmth while
changing diaper

The device is able to give facial
expression

The device will take care of
other house chores while
parents with the baby

The device’s functioning time is
able to be set by user

The device’s function can be
set to take care other things
than a baby




It is my job to notice if
there is something
different from the usual.
(B: Even if there is a
sensor, | double-
checked)

When the robot can
notice such details,
childcare workers will not
be needed.

| don't want robot as
nursery school teachers
or nurses, but | want
them as assistants.

(B: | think | think this way
because | am a childcare
worker, and we live in an
age when we raise our
children while looking at
our smartphones)

(No answer)

(No answer)

The device is able to detect
small changes in child compare
to other day

The device’s function is only to
support parents or
nursery/kindergarten teacher
The device will remind parents
if they did not look after he
children (ex. Looking at the
phone)

| want mask disinfectant,
washable, stinky, mask
storage.

The device is able to sanitize
and keep mask

B: | hope the form is
round

A: It would be good if the
expression changed.

B: Roundness gives the
image of warmth, while a
warm face gives the
image of coldness.

C: Robot warmth is good,
human skin is good

A: Body temperature is
very important.

B: That's true.

C: It's cold when you
touch it, it should be at
least as warm as your
body, and it should be
something that puts you

to sleep when you hold it.

A: It should be made of
silicon, close to human

The device’s shape is round
The device is able to give facial
expression

The device’s texture feels like
human skin

The device’s temperature is
same as human

The device’s texture is soft like
silicon

The device’s hand is able to
hold child’s hand until he/she
falls asleep

The device is able to pat child
while slowing the pace until
he/she falls asleep

The device able to put blanket
on a sleeping child

The device is able to correct
the position of blanket

The device is able to correct a
child sleeping posture

The device is able to scold or

skin.




C: If the child cannot fall
asleep unless he/she is
holding something, when
the childcare worker
wants to leave the child
for a while, the robot
should be able to hold
the child's hand.

A: A function to hold the
hand, like a human hand,
not plastic.

C: A function that is
about the temperature of
a human body, like a
human hand.

A: The rhythm of the
tapping gets slower and
slower, and at the end,
cover with the futon.

C: The futon covering
function is good.

B: If you put cover with
the futon they will sleep.
C: If the futon is kicked
off, the robot fix it

A and B: If the child lay
on his back, the robot fix
it. The function to wake it
up is good, and | want to
use it for children in
elementary school.

C: | want to use it for
children in junior high
school, after their parents
go out.

A: I don't know if it's
effective for the robot to
get angry instead of
parents.

A, B, and C: (They get
excited about how to
wake them up.)

A: | don't know if it's
effective for a human to
give milk to the child.

C: Can the robot talk? A:
It's interesting when the
robot's voice changes,
inflection When angry,

warn children
The device is able to give milk
to children only when needed

when kind
l1



A: Function to get angry
instead of the parents
when it gets irritated.

Table 3-10 Raw data and interpreted needs from the prototype and story—based slide
presentation and interview (Group 2)

| want to take it
everywhere as a helper
| can make it as a
maid/nurse

The device is able to be used
indoor/outdoor

The device’s power last long
The device is able to do the
task for maid or nurse

| can use the robot to
calm or put my baby to
sleep.

It can give a pat action or
put baby to sleep

It can sing a lullaby to put
baby to sleep

The device is able to calm the
child

The device is able to put to
sleep by patting the child

The device is able to sing
lullaby to put child to sleep
The device is able to play
lullaby song from mother’s
voice

| can instruct my children
about time using the
robot (e.g., time to
shower, time to pray, time
to study).

The device is able alert
children for their schedule

The disinfection part is
perfect.

The device is able to sanitize
the house using alcohol
sanitizer or UV light

The device is able to sanitize
small item in UV box

| like all the function of
the robot

The device is able to monitor
children and notify parent in
case of emergency

The device is able to measure
body temperature

The device is able to judge the
level of sickness and notify
parents or authorities (hospital
etc.)

The device is able to greet
user or stranger at the front




door

- The device is able to scan and
recognize user/stranger

- The device will send/update
the information of people
entering/exiting the house to
parents

- The device will notify
authorities (police etc.) if the
person in/around the house is
suspicious

- The device is able to teach
user

- The device is able to play,
dance, sing and karaoke with
user

- The device is able to sanitize
the house using alcohol
sanitizer or UV light

- The device is able to sanitize
small item in UV box

- The device can clean the
house while moving around
the house

- The device is able to sweep
and vacuum the floor

- The device is able to wake the
child up

- The device is able to put child
to sleep

- The device is able to give milk
and bath, and change diaper

- The device is able to make
children to study and monitor
them

- The device is able to ventilate
room

- It is suitable for children's | = The device is able to manage
scheduling the schedule for children
- The device has no first - The device is able to react fast
action (and the child has in case of emergency
already been in an - The device is able to react fast
incident). in case of danger




If a child is involved in an
incident, it does nothing
(e.g., -broken glass).
Notifying parents is not
sufficient because the
child may come into
contact with the broken
glass

The device will stop child from
touching dangerous thing
(broken glass, open wire, fire
etc.)

The device is able to cut
electricity in case of danger
The device is able to stop
water in case of danger

The device is able to clean up
broken glass, spilled water etc.
The device is able to recognize
items (food or not) that a child
wants to put in mouth

The device is able to prevent
child from choking

The device is able to conduct
CPR

The device will notify parents
in case of emergency

The device is able to decide
who to notify first (parents or
authorities)

It cannot detect people
from outside the house
Too large (difficult to
move)

The device is able to monitor
people/strangers inside/
outside/ around the house
The device’s size is able to be
customized according to child
age or user preference

| prefer a smaller size
(easy to carry anywhere
in the house)

Not require a cleaning
section

The cleaning part of the device
is able to be detached.

The device’s weight is suitable
to be carried by user around
the house

Can the robot make the
first move to save the
children? (e.g., collect
broken glass)

‘Robot needs to be more
active to track children's
paces (children get bored
easily)

Can it collect and put
away toys (separate
toys)?

| want touch screen for
children to write on

The device is able to react fast
in case of accident (ex. Broken
glass)

The device is able to move
slow or fast according to the
task/activity

The device is able to clean up
and arrange toys according to
type

The device’s display is
interactive

The device is able to hold a
baby like a mother




| want the device to carry
the baby like a mother

| want the robot to detect
people outside the door
(no point if the robot only
scans people who have
already entered the
house)

The device is able to scan and
recognize people outside
/around the house

Table 3-11 Raw data and interpreted needs from the prototype and story—based slide
presentation and interview (Group 3)

Is it for home? Is it for
nursery school?
Long-term?

If this device really exists, |
would like to use it.
Whether | can afford it or
not depends on the price.
think it's a great
idea...because children are
very good at distracting
themselves from my work.
I'm worried that if | don't
watch them all the time, the
older ones will push the
younger ones.

| like the concept.

It's nice to be able to move
from place to place, but
sometimes it's nice to be
able to sit still.

The device is able to be used
in house or nursery/
kindergarten

The device is able to be used
in any situation (post-
covid19)

The device price is affordable
The device is able to take
care other child while parents
taking care the other

The device is able to set to
freely move and set to still

| don't think it is necessary
to have a function to
change diapers, but |
would like to have a
function to tell me when it
is time to change a diaper.
| think the CCTV is normal,
but | think this device is
more effective because it
can see the mother's face.
| think skin-to-skin contact
is important and this device

The device will tell parents
when to change the diaper
The device is able to connect
parents and child using the
display

The device can be set to use
when needed only

The device will monitor
children movement in the
house

The device will remind to
measure temperature

The device is able to




can support that from time
to time.

Another set of eyes in the
house.

It can watch my children.
The ability to take body
temperature is also good,
because sometimes |
forget to do it.

measure temperature

- | like the fact that the
device will sound an alarm
if you try to do something
dangerous.

The device will alert user
with alarm in case of danger

| prefer this device to hiring
someone else (e.g. a
housekeeper) who might
invade my family's privacy.

The device is able to do
tasks of house helper
The device can be turn on
and off by the user

The size is too big, but |
found it hard to disinfect if it
is not high enough.
Children are tempted to
keep looking at the screen
of the device, but | don't
think that's a good idea.

| bought a tablet for my
child now, but | don't show
it to him much.

The size of the device is able
to be customized

The device’s part can be use
and operate separately

The usage time of the device
can be set

The usage time of the
display by the children can
be set

| think the size is too big.

| think it is too big for a
Japanese house.

But if the size is necessary
for the function to show the
mother's face, etc., it can't
be helped.

| think it has too many
functions. There are things
we have to do as parents.
| don't want to be
dependent on the device
all the time.

| am not a work-at-home
mom, so | don't feel | need
it much.

The device’s size is able to
be customized according to
house size

The device function is able to
be customized according to
customer preference or
budget

The usage time of the device
can be set

The device is suitable to
support working mom or
housewife

It would be nice to have an
air purifier function.

The device is able to purify
the air




| think this device is
needed by a work-from-
home mom in Malaysia.

The device is suitable to
support working-at-home
mother in Malaysia

Table 3-12 Raw data and interpreted needs from the prototype and story—based slide
presentation and interview (Group 4)

| think the reward function
is very good.

The device is able to give
children a treat once they
finished their homework,
lesson and quizzes

| think the childcare
assistance feature would
be great.

If the robot can take care
of the child, the parents
can do different things.

The device is able to take
care of children when parents
need to do other task

The device is able to take
care of other house chores
when parents is taking care of
the children

| think the robot would be
very useful if my children
have to go to school
again.

The function of
disinfecting small items
with ultraviolet rays would
be very useful if my
children have to go to
school again.

The device is able to give
children refreshment after
finished class/lesson

The device is able to sanitize
bag & books before and after
school

The child can also play
with the robot and parents
can get away from the
children for a while.

| like the play and
education function,
because now | am doing it
myself.

There are a lot of toys, so
it would be nice to have a
disinfector for small items.

The device is able to take
care of children when parents
need to take care of
themselves

The device is able to teach
and play with children

The device is able to teach
with voice and facial
expression

The device is able to teach
from display

The device is able to sanitize
small items




Disinfection is done more
often by washing hands
with soap and water, since
neither | nor my children
leave the house at
present.

| use commercial
detergent for floors and
table tops.

| also use wet wipes.

| don't have small children
at present, so | don't need
heartbeat and respiration
monitoring functions.

The device will remind user to
wash hand with soap

The device is able to wipe,
clean and sanitize table,
kitchen counter, shelves, and
floor

The function of the device
can be customized according
to customer preferences or by
children age

I have small child so |
need the heartbeat and
respiration monitoring
functions.

The device is able to monitor
heartbeat and breath of
children

| would like to have a
function to monitor online
classes, not a function to
make the robot angry.

| want the robot to make
the children focus on the
lesson.

Parents don't have to get
angry or asking the
children to pay attention.

| want the robot that can
remind them of the time
for the next class, tell them
what books they need to
prepare, etc. (Parents
sometimes get angry
when they do not pay
attention to the classes)

| have experienced that |
don't get angry on one
day, but | get angry on the
next day.

| want a reminder of time,
a reminder of what to
prepare, and a reminder of
when to get ready.

| need to dress nicely
before class because |
have to turn on the

The device is able to scold
and alert users

The device is able to make
children focus during online
class

The device will alert children
if they lost focus during
classes/lessons

The device will alert children
to look at the screen or open
the book or listen to the
teacher

The device will remind the
schedule for next class

The device will remind to
finish homework before next
class

The device will remind to
prepare for next class

The device will remind to
dress properly before class
The device is able to give
simple guide to get dress
before class

The device is equipped with
camera with make-up filter
The device is able to scan
and detect user’s focus in
class

The device is able to detect




camera during the online eye contact and head’s tilting
class. and turning angle

| would like to have a
facial expression detection
function so that | can see
if my child is concentrating
during the class.

Function to detect eye
movement and head ftilt.

(No answer) -

Table 3-13 Raw data and interpreted needs from the prototype and story—based slide
presentation and interview (Group 5)

Monitor people comingto | = The device is able to monitor
the house people outside/around the
Cleaning the house house
Watching the sleeping - The device is able to clean the
children if the wife has to house
go out (or in another - The device is able to monitor
room) children sleeping
- Monitor children in other — The device is able to take care
rooms, especially during of children in different room
online meetings from parents
Should help wake — The device is able to wake the
children up in the morning children up
- Monitor babies sleeping — The device is able to monitor
in other rooms (parents baby sleeping
may not realize their - The device is able to alert
children are crying) parents when the baby wake
Cleaning the house up
- Reduce the burden of ~ The device is able to do all
household chores house chores
Save your own time - The device is able to
advice/suggest how to spend
free time
- Can interact with children | — The device is only able to do
to replace parents task set up by the user
— The device is able to have
conversation with children




Play with the children
(parents may not know
what to do with their
children)

The device is able to play
games with children

The device is able to suggest
new/suitable game for parents
and children

- Electricity (would need
to use a lot of electricity to
charge the device)

- The size of the device is
quite large (the robot may
fall on the child / difficult
to walk around the house)
Fear that the device will
provide doctors with
incorrect information
about the child

The device is able to operate
with small power

The device size is able to be
customized according to
children age or number

The device is able to give
right/ precise information to
authorities (police, hospital
etc.)

Parents fear that if the
robot does all the work
with the child, it will be
worthless

Children will love robots
more than their parents
Electricity

The device’s functions are
able to be set up by user
The device’s functions are
able to be set up only for
house chores

The device’s functions are
able to be set up not to
connect with children

The device’s is able to remind
parents and children to
communicate to each other
The device is able to operate
with small power

If the robot only has a
screen to play with
children, it is not enough
(children are easily bored)
Robot looks fragile and
breakable (children are
afraid to break the robot)
The size is too big
(children will be scared)

The device is able to interact
with children with voice and
facial expression

The device is able to play with
children with voice and facial
expression

The device is able to interact
with children with display
The device is made from
strong material

The device’s size is
customable to suit children
age and number

Make it in a small size
(easy to walk around the
house)

The device's size is
customable to suit children
age and number

The device is able to provide




Make sure the device can
provide the correct
information

precise information to
authorities

Optimize the source
energy of the robot (to
save power)

Detect only where viruses
are present and clean
only specific areas, rather
than cleaning all areas

- Do not clean all areas
(for fear that the robot will
clean areas it should not)

The device is able to operate
with small power

The device is able to scan and
detect virus and sanitize the
infected part only

The device will only clean the
part of the house set by user

Don't like the "can interact
with kids" part (afraid kids
will follow the robot's way
of talking)

Will be small and cute
size (safe for kids)

Would be nice if it could
be created at an
affordable price (looks
very expensive)

The device is able to operate
with small power

The device is able to scan and
detect virus and sanitize the
infected part only

The device will only clean the
part of the house set by user

3.3.3 Organizing Interpreted Needs into a Hierarchy Comparing needs from
both interviews to existing products function




Fig 3-59 The process of organizing interpreted needs to hierarchy list for the problem-
based interview

Fig 3-60 The process of organizing interpreted needs to hierarchy list for the prototype
and story-based interview



Table 3-14 The hierarchical list of interpreted needs from the problem-based interviews
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Table 3-15 The hierarchical list of interpreted needs from the prototype and story-based
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3.3.4 Comparing needs from both interviews to existing products function




Table 3-16 The interpreted needs from the problem-based interviews that exist and not in
the prototype and story-based interview
















Table 3-17 The interpreted needs from the prototype and story-based interviews that
exist and not in the problem-based interview (PBI) and the existing products’ functions
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Table 3-18 The functions in the existing products




Table 3-19 The number of identified latent needs




3.4 Discussion

3.4.1 Empathizing by prototyping and story




3.4.2 Group discussion opportunity



3.4.3 Limitation of this method

3.5 Conclusion
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4.1 Introduction

4.1.1 Importance of Latent Needs in the Initial Design Stage

4.1.2 Interpreting Consumer Responses into Latent Needs




4.2 Method

4.2.1 Method of interpreting consumers’ responses to need statement




Guideline

“What” not “how”

Specificity

Positive not negative

An attribute of the product

Avoid “must” and "should”

Customer
Statement

"Why don't you put
protective shields around
the battery contacts?”

"I drop my screwdriver all
the time.”

"It doesn't matter if it's
raining; | still need to work
outside on Saturdays.”
“I'd like to charge my
battery from my cigarctte
lighter.”

"I hate it when | don’t
know how much juice is
left in the batteries of my
cordless tools,”

Need Statement—
Right

The screwdriver battery is
protected from accidental
shorting.

The screwdriver operates
normally after repeated
dropping.

The screwdriver operates
normally in the rain.

The screwdriver battery
can be charged from an
automobile cigarette
lighter.

The screwdriver provides
an indication of the energy
level of the battery.

Need Statement—
Wrong

The screwdriver battery
contacts are covered by
a plastic sliding door.
The screwdriver is rugged.

The screwdriver is not
disabled by the rain.

An automobile cigarette
lighter adapter can
charge the screwdriver
battery.

The screwdriver should
provide an indication of
the energy level of the
battery.

Fig 4-1 The guideline by Ulrich (2015) on how to write need statement

4.2.2 New Guideline Proposition for Writing Need Statements



4.3 Results

4.3.1 Interpretation of Needs with New Proposed Guideline










Table 4-1 The number of total needs and the number of needs interpreted by proposed
guidelines

Table 4-2 Interpreted needs with the proposed guideline 1: with empathy (the problem-
based interview)










Table 4-4 Interpreted needs with the proposed guideline 2: as designer (the problem-
based interview)




Table 4-5 Interpreted needs with the proposed guideline 2: as designer (the prototype
and story-based interview)




Table 4-6 Interpreted needs with the proposed guideline 3: with experience (the problem-
based interview)
















4.4 Discussion







4.5 Conclusion
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5.1 Introduction

5.1.1 Recent Research Works on Latent Needs Quantitative Analysis




5.1.2 Quantification of Importance of Product Function for Identifying Critical
Latent Needs




5.2 Method

5.2.1 Method of interpreting consumers’ responses to need statement

Guideline

“What" not "how”

Specificity

Positive not negative

An attribute of the product

Avoid “must” and “should”

Customer
Statement

"Why don't you put
protective shields around
the battery contacts?”

"I drop my serewdriver all
the time."”

"It doesn't matter if it's
raining; | still need to work
outside on Saturdays.”
“I'd like to charge my
battery from my cigarette
lighter.”

"I hate it when | don't
know how much juice is
left in the batteries of my
cordless tools,”

Need Statement—
Right

The screwdriver battery is
protected from accidental
shorting.

The screwdriver operates
normally after repeated
dropping.

The screwdriver operates
normally in the rain.

The screwdriver battery
can be charged from an
automobile cigarette
lighter.

The screwdriver provides
an indication of the energy
level of the battery.

Need Statement—
Wrong

The screwdriver battery
contacts are covered by
a plastic sliding door.
The screwdriver is rugged.

The screwdriver is not
disabled by the rain.

An automobile cigarette
lighter adapter can
charge the screwdriver
battery.

The screwdriver should
provide an indication of
the energy level of the
battery.

Fig 5-1 The guideline by Ulrich (2015) on how to write need statement



5.2.2 Proposed Quantitative Evaluation Method for Identifying Latent Needs
from Product Function

DIV MV ILY 1OV U U U U U U VU UO

MEA, the degree of latent needs

VPN = [, X L; X T;

EDLN — X:’: ([!- X L; X T{) n

VD[.N

FDI,N




MO VI Ul TVAIUAQiuUio vwoir © O1HIvvviL 1 1awva

1 product function and its standard devial

ADLN — E:'l:]([[ X L; X T;)/a

g DLN J Z (\ ﬂ/lmx)

there APLN
O—DLN

a

5-1 Basis of rating for importance of the need in the product design

Table 5-2 Basis of rating for latent-ness

Table 5-3 Basis of rating for technological feasibility




Table 5-4 The evaluators basic information

5.3 Results

5.3.1 Distribution of Degree of Latent Needs Values
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5.4 Discussion

5.4.1 Average and Variance of EP'N for Each Evaluator

5.4.2 Comparison between Interpreted Needs’ DLN values (VPV) Distribution,
Normal Distribution, and t-Distribution




Fig. 5-2 DLN values distribution

Fig. 5-3 Comparison of DLN values distribution (left) and Normal Distribution (right)



Fig. 5-4 Comparison of DLN values distribution and Normal Distribution (combined
graph)

Fig. 5-5 Comparison between DLN values distribution with Normal and t-Distribution
(combined graph)



5.4.3 Discussion on DLN rankings

5.4.4 The Average and Variance of Each Interpreted Need (Product Function)




5.4.5 Eight Patterns of DLN




Table 5.7 Eight pattern of DLN

5.5 Conclusion
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6.1 Introduction

6.1.1 Patent Strategy

6.1.2 Conceptual Design Stage in Product Development




Product Development Process

Concept System-Lev Detail Testing and| Production

Planning Developmer Design Design Refinement| Ramp-Up

Concept Development Process

Fig. 6-1 Product Development Process by Ulrich (2015)

6.2 Method

6.2.1 Story and Functional Diagram

6.2.2 Concept Designing Process




6.2.3 Patent Analysis Process

6.3 Results

6.3.1 Function 1 — Sleep Support and Sudden Infant Death Syndrome (SIDS)
Prevention

1. The baby is sleeping 2. noti 3. Robot notify parents 4. Accident is

and authorities prevented

HOSPITAL

]

Fig. 6-2 Story- Sleep Support and SIDS Prevention




Fig. 6-3 Functional Diagram- Sleep Support and SIDS Prevention



Fig. 6-4 Sub-Functional Diagram- Sleep Support and SIDS Prevention

Fig. 6-5 Concept Design Diagram- Sleep Support and SIDS Prevention



Fig. 6-6 Patent Matrix- Sleep Support and SIDS Prevention

6.3.2 Function 2 — Playing and Education

1. The children is bored

Fig. 6-7 Story- Playing and Education




Fig. 6-8 Functional Diagram- Playing and Education

Fig. 6-9 Functional Diagram- Playing and Education



Actuater (2 Arm)

Actuator (3 Arm)

Fig. 6-11 Patent Matrix- Playing and Education



6.3.3 Function 3 — Prevention from Entering Dangerous Area

4. The child i

the parents

room.
The child does not enter
the dangerou

Fig. 6-12 Story- Prevention from Entering Dangerous Area




Material (?)

Notify authorities

Signal (blood flow)

Signal (sound)

Ph

nternet

Fig. 6-15 Concept Design Diagram- Prevention from Entering Dangerous Area



’ Importance

s

Fig. 6-16 Patent Matrix- Prevention from Entering Dangerous Area

6.3.4 Function 4 — Sanitizing and Cleaning

Fig. 6-17 Story — Sanitizing and Cleaning




Material (sanitizer)

Cional {t arl
2lgnal {imer)

()

Fig. 6-19 Sub-Functional Diagram — Sanitizing and Cleaning



Fig. 6-20 Concept Design Diagram — Sanitizing and Cleaning

GOJOIND | Importance

Fig. 6-21 Patent Matrix — Sanitizing and Cleaning

6.4 Discussion and Conclusion

6.4.1 The Ratio of Average by the Importance

(Sum of Company A) + ...... + (Sum of Company N) X 1

Ratio of average =
(Sum of importance) N



Table 6-1 The Ratio of the Average by the Importance and the Standard Deviation
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7.1 Conclusion







7.2 Future Work
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Rating of Importance, Latentness and Technological Feasibility




Interview Responses


































Rating of Importance, Latentness and Technological
Feasibility

Table A-1 Rating value of importance, latent-ness, and technological feasibility, and DLN
value (VPN) for evaluator A
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Table A-2 Rating value of importance, latent-ness, and technological feasibility, and DLN

value (VP'N) for evaluator B
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Table A-3 Rating value of importance, latent-ness, and technological feasibility, and DLN
value (VPN) for evaluator C
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Table A-4 Rating value of importance, latent-ness, and technological feasibility, and DLN
value (VPN) for evaluator D
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Table A-5 Rating value of importance, latent-ness, and technological feasibility, and DLN

value (VPN) for evaluator E
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Table A-6 Rating value of importance, latent-ness, and technological feasibility, and DLN
value (VP-N) for evaluator F
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Table A-7 Rating value of importance, latent-ness, and technological feasibility, and DLN
value (VPN) for evaluator G



















Table A-8 Rating value of importance, latent-ness, and technological feasibility, and DLN
value (VPN) for evaluator H
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Table A-9 Rating value of importance, latent-ness, and technological feasibility, and DLN

value (VPN) for evaluator |
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Table A-10 Rating value of importance, latent-ness, and technological feasibility, and
DLN value (VPN) for evaluator J
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