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Abstract

This thesis proposes MOTHER APP, an Application to Media Furniture
Platform that creates a Family Memories Theater to document and exhibit
shared household life experiences in the living room, automatically captur-
ing spontaneous moments into photos by sensing if the family members are
together through furniture. The thesis introduces the research, design pro-
cess and implementation of MOTHER APP, describe the evalutation about
how households use it to gain the new experience in the living room through
family photographs. Family memory is a source of family identity, or the
sense of belonging to the family. Family album is a rich source of family
memory, without family album, it will difficult to recall vividness of those
events. While family album can capture planned events, such as wedding.
However, there are so many important spontaneous moments in everyday life
that are hard to be remembered and recalled when family shared life experi-
ences together in living room. Moreover, picture taking oftentimes requires
people to stop their ongoing activities, such party, conversation with guests,
or playing with kids,or we say taking pictures breaks the natural sequence
of life. Therefore, the purpose of MOTHER APP is to record the commu-
nications of family members on the basis of embeded sensing technology in
the Media Furniture system constructed intelligent enviroment, and gives
the user a digital family album which is displayed through an open Media -
Television. The furniture and the living room together construct a system
to record and display family memories.
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1 Introduction

In my favorite science fiction movie " A.I. Artificial Intelligence (2001)", an
intelligent machine called Teddy Bear accompanies the boy through his life
journey. It grows with the boy, records his life, and plays for him the past
memories to console him. [Figure 1]

People often use photos to keep the memory of the past, spending those
happy hours with their kids or parents again through the photos. Each year
when I return home, I always take photographs of my parents. Last year
when I visited them during my school vacation, I found my parents had
grown older.[Figure 2] I said I was so sorry that I had not been able to spend
more time with them because I studied elsewhere. "No, no, we have been
very happy." my father interrupted me. Then he turned on the TV and
showed me the photos that had been taken in the past year. I saw on each
weekend, they were preparing small family party, my grandpa coming and
bringing flowers to their home, my cousins coming to help them clean the
house. I saw Father was preparing his fishing rod in the spring. I saw they
were celebrating Mother’s birthday in the summer. I saw my little sister
brought her boyfriend home in the autumn. I saw all the family memebers
are preparing firecrackers together to celebrate the coming New Year. I was
glad and surprised and I asked who took those pictures as I was the only
photographer in the home. Father said, MOTHER APP did that.
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Figure 1: Teddy Bear Documents and Exhibits David’s whole family life.
[A.I. Artificial Intelligence (2001)]

1.1 What is MOTHER APP

MOTHER is an Application to Media Furniture Platform that creates a Fam-
ily Memories Theater to document and exhibit shared household life experi-
ences in the living room, automatically capturing spontaneous moments into
photos by sensing if the family members are together through furniture, cre-
ate the experience of finding hidden surprise by reviewing these natural and
non-invasive photo recordings which can make family life move attractive,
For example, youth can mentally re-livied them infancy period, observing
how parents take care of him before his memory has been started.
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Figure 2: I always take photographs of my parents.(2008)
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1.2 Unplanned moments as missing part in Family Al-

bum

In Family memories in the home contrasting physical and digital mementos
(Daniela Petrelli 2010) [23], it is teld that “Family memory is a source of fam-
ily identity, or the sense of belonging to the family. Memorabilia and family
objects can be a source of family memory.” One is family album. Family
album is a rich source of family memory, such as the memory of childbirth,
funeral, wedding, parties, and so. It provides vivid images of familial events
long after the events. Thus, A traditional family album provides a way for
people to review the past with their family by documenting and exhibiting
moments of memories in serial photos. Without family album, it will difficult
to recall vividness of those events, or it is difficult to recall those events at
all. In a way, it can be said that part of family memory is located in the
family album. [Figure 3]

While family album can capture planned events, such as wedding. However,
there are so many important unplanned moments, or specifically, Sponta-
neous moments in everyday life that are hard to be remembered and recalled
when family shared life experiences together in living room. because people
are not aware of their importance at the moment of occurring. Moreover,
picture taking oftentimes requires people to stop their ongoing activities,
such party, conversation with guests, or playing with kids,or we say taking
pictures breaks the natural sequence of life. It seems to miss out unplanned
moments, which could be as important as planned events, perhaps, in the
hindsight. Importance of unplanned moments Appeals to our intuition. The
moment of falling in love is usually entirely unplanned, for example. For an-
other example, unplanned laughter in the family might have priceless value
for the family. [Figure 4]
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Figure 3: First photo when my family moved to the new city.(1996) [Typical
type photo in the Family Album]
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Figure 4: Family members interacte with each other. [Spontaneous moments
in the Living Enviroment]
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1.3 Family Memories documenting and exhibiting sys-

tem

Actually, systems that document and exhibit family Memories have been
universally available, like the Family Tree and the Family album. [Figure 5]
They have been used to document the history of the family and the growth of
the family members respectively. But due to the limitation of the recording
media, these documenting and their exhibition are fragmented. Nowadays,
Digital way brings the possibility of creating a new experience of document-
ing and exhibiting family memories. Therefore, we provide MOTHER APP,
a new digital family memories documenting and exhibiting system with Digi-
tal photograph and sensing technology, It provides a recording method which
is more free and natural, that is to say, it captures moments in a non-invasive
way when things happen naturally in the home, e.g. The system takes pic-
tures in the moment when parents and their kids are playing and these pic-
tures are stored in MEDIA TV in the living room.

16



Figure 5: Family Tree & Family Album As memories Documenting and
Exhibiting System in the Home
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1.4 MOTHER Concept

MOTHER APP is supposed to be used in the living room environment.
This is a system for documenting and exhibiting family memories by senses
the communcation and activities of family members through Media Sofa,
automatically takes phtographs and save them in the album in Media TV for
future display. [Figure 6]

The living room is where family members usually spend their time with
each other, watching TV, chatting or enjoying small parties and gatherings
together. Therefore, the living room is an active area for the family whereby
they share life experiences. Thus, the Mother APP is installed in the living
room to document and exhibit these shared life experiences. For example,
the experience of the kids growing up was captured when their behavior
were sensed by the system while they were playing in the living room with
their parents. With mother APP, the media TV in the living room is not
only a focus of attention, but an observer, a recorder, which detects human
behavior through media sofa and makes continuous recording to provide to
family members a chance for observing and reviewing precious moment of
get-togethers. Therefore, the whole growing up process, like when kids first
speak and stand, go to school, and eventually entering adulthood can be
experienced once again by their parents, who can perhaps better understand
the reasons for past joys. In fact, by doing so, they might get inspirations to
better plan their family future. Thus, memories are no longer just tools to
review the past, but have become tools to enhance the future.

The Family Memories Theater, or we say this Digital Family Memories docu-
menting and exhibiting system is made up of three parts: MOTHER Sensor,
MOTHER Camera and MOTHER Album. It can sense human behavior
through media sofa and begin recording automatically when parents and
their children are playing in the living room and enjoying a getting-together
in the evening on weekends. With Mother APP, there is no need for any

18



Figure 6: MOTHER APP System in the Living room

person to hold the digital camera, in which case the one who holds the cam-
era will not be in the picture. This sensing capture method of photography
can grasp moments, in a non-invasive way, of what’s going on at home when
parents and children are enjoying themselves naturally. These photos will be
saved in a digital family album running in media tv. The TV located in the
living room provides an open environment for viewing the family photos.

When the user starts MOTHER APP Application software running in media
tv, the software will initiate the force sensor embedded in Media Sofa. When
the user uses media sofa in the living room, his or her behavior will be sensed
by force sensor. Wireless data transmitter connected to the force sensor will
send the user data to MOTHER APP. This signal detecting system can sense
the family members’ activities in the living room, and trigger MOTHER
Camera to start recording family life. HD Web Camera connected to Media
TV is placed on the top of TV in the middle. It starts or shuts down Camera
according to the state that the user uses media sofa. It can take high-
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resolution photos. According to different settings, it can take one photo
each day or it can be manually operated to record in detail the activities in
the living room, such as birthday parties, New Year celebrations. MOTHER
Album System allows the user to check the photos on the graphical interface,
and view the photos in timeline.

Therefore, the purpose of MOTHER APP is to record the communications
of family members on the basis of embeded sensing technology in the Media
Furniture system constructed intelligent enviroment, and gives the user a
digital family album which is displayed through an open media - Television.
The furniture and the living room together construct a system to record and
display family memories.
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2 Literature Reviews

“Taking pictures of what we see” “Save the information we have receive and
the performances we have watched”. Lifelog thus helps people to build a
“total capture” electronic memory, and to enable people to “total recall” all
these past events. Gordon Bell observed the advantages and methods of
lifelogging with electronic devices in his book Total Recall (2009).

“Holiday videos. The snow diorama that you brought back from skating.
The first blanket (or Grandma’s first blanket). The lyric you wrote in high
school. Birthday cards. Concert tickets. What Father said at the third
critical juncture of the important game. Toasts. Words of praise. The baby’s
first cries. ” Through lifelogging, these fragmented memories can be kept for
a long time and then become worth remembering. While through a wider
range of recording, such as “the change in one’s blood pressure, food, sports,
working environment, etc” these information can be analyzed scientifically to
explore the cause of health change. He made attempts through MyLifeBits
Project, and observed, “lifelogging could permanently change how we use and
share personal data, enabling us to look back over our lives or search through
and organize past experiences. ”[1]

Richard Harper brought similar lifelogging system home[17], and invited six
household members to wear a special camera which was able to record auto-
matically by sensing the environmental changes and made evaluations of lifel-
ogging. Through exchanging these life records between family members, they
achieved better understanding of each other, and the members, by watching
themselves in the pictures and were able to make certain changes in their
behavior and way of conduct. But during the evaluation, a large quantity
of useless photos had been produced, so he suggested, “In designing to sup-
port reflection then, it is necessary to consider the way in which lifelogging
content is captured, and the level of freedom that the user has to control or
stage its use.”
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In the Say Cheese! A history of the American snapshot (Mia Fineman 2007),
it is teld that “One of the most important use of photography is taking pic-
tures of oneself and one’s family members to do the lifelogging, then collect-
ing these pictures in their family album, which becomes a remniscence which
keeps and updates family memories, while displays these memories whenever
needed.” Thus, many papers focused on the way to design digital family al-
bum system based on Ambient Sensing Capture, this chapter sums up related
studies. The first subsection reviews the “SenseCam”, a wearable automatic
camera developed by Microsoft Research as a tool for household members
to keep family memories. Then we reviews "MASTABA" and "Phenom“ for
displaying digital photos in the family environment. In the end, we discuss
how to bring family members experiences based on documenting and dis-
playing digital photos through intelligent environment, which is the goal of
the MOTHER APP.

2.1 Ambient Sensing and Photo Capture

2.1.1 SenseCam : “Capture almost evetything”

SenseCam is a wearable digital camera that is designed to take photographs
passively that without user intervention, while it is being worn, It will cap-
tures a series of still images based on movement and changes in the intensity
of light and heat, has been shown to support the recollection of everyday ex-
perience, as well as retrieval of information about past events for household
members. [Figure 7]

SenseCam digitally captures almost everything users do through the environ-
ment sensing system. It is worn on one’s breast, so it can record varieties of
activities of family members, such as birthday parties, dinner parties, fam-
ily chit-chat, or visits to parks or to a friend’s home. Meanwhile, through
sensing the changes in environment, it continually takes pictures, recording
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Figure 7: Microsoft “SenseCam”, a wearable digital camera.

family members’ activities. [Figure 8]

Unlike a regular digital camera or a cameraphone, SenseCam does not have a
viewfinder or a display that can be used to frame photos. Instead, it is fitted
with a wide-angle (fish-eye) lens that maximizes its field-of-view. This en-
sures that nearly everything in the wearer’s view is captured by the camera.
It also contains a number of different sensors. These include light-intensity
and light-color sensors, a body heat detector, a temperature sensor, and a
multiple-axis accelerometer. These sensors are monitored by the camera’s
microprocessor, and certain changes in sensor readings can be used to au-
tomatically trigger a photograph to be taken. This structure of SenseCam
makes it possible for the user to concentrate on activities and disregard the
camera, so there is no need for him to stop what he is doing and handles the
camera. [9]

2.1.2 Target the things users find most valuable and want to re-
member

This automatic way of taking pictures brings the user a large amount of pho-
tos. As teld in Memory and Practice (Dave Randall 2009), “According to the
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Figure 8: Images from SenseCam
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Figure 9: SenseCam hardware strucrure

user’s habitual way of using digital photographs, the user with collections of
thousands of digital photos never access the majority of them”. so researcher
from SenseCam suggested that rather than the overambitious goal of “logging
everything”, Ambient Capture system designers should channel their efforts
more fruitfully by identifying the situations where human memory is poor
or tar- geting the things users find most valuable and want to remember. In
Beyond Total Capture (Abigail Sellen 2010), it is teld that "Rather than try
to replace human memory with digital systems, system designers should look
to capitalize on the strengths of human memory and help overcome its weak-
nesses. " . Different from SenseCam, MOTHER APP system focuses on
what is happening in the living room, esp. what is going on between family
members, and provides more convincing photographs to the user.
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2.2 Experience Family Memories in the Smart Environ-

ment

2.2.1 MASTABA: A physical space for the family to process dig-
ital photos

At present, most studies on digital family album are focused on establishing
a set of digital pictures and managing and displaying them in ubicomp-based
intelligent enviroment. MASTABA is a household Digital Shrine in the fu-
ture. It attempts to construct a physical space for the family to process
digital photos. and through photos of generations, gives the family a chance
to hands down one’s memories to posterity. This concept gives hint for con-
structing a digital family archive and displaying system. MOTHER get the
inspiration for the system framework, through home objects, like furniture,
home itself has the possibility of constructing “physical viewing system” which
as teld in MASTABA : A Digital Shrine for Family (Daisuke Uriu 2006). esp.
in the smart home environment which is capable of handling digital data.

2.2.2 Phenom : Photo sharing system in the Smart Home

“A smart home is a house that is responsive to its inhabitants and their
actions by being aware of their context. Potential Applications for smart
homes address economic and comfort aspects of living, or could provide un-
obtrusive support for the elderly or disabled to promote independent living.”
This definition cames from Programming the smart home (U. Bischoff 2007).
"Phenom" in Homelab is an Application in the smart home context where
family members share their memories throught photo browsing and photo
sharing system, in which family members can view digital photos in hand-
held device and share it with other members of the family, or share the digital
memories with them using TV. It is a complete framework for viewing and
sharing photos in the family environment. Different from MASTABA, it does
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Figure 10: MASTABA

not have the good user experience, i.e. to “hands down one’s memories to
posterity”[30]

2.2.3 MOTHER APP : Experience Family Memories in the Smart
home Environment

In the context of media furniture platform, living room is a common space
for members of family. It is a space where family members actively par-
ticipate in what a family life can offer, enjoying pleasures of family life by
way of watching movies together, sitting at a get-together, cooperating in
family affairs. At the same time, family objects in this area also play a sup-
plementary role in enhancing a strong family tie. For example, the reading
material left on the sofa reveals the children’s interests at the time, the vase
of flowers on the table shows the love of the one who buys it for the family.
These provide sufficient context, and make it possible for MOTHER APP
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to take photographs of the living room to grasp the precious moment and
record the growth of the children. In this way, family is not only a place
for taking photos, but the birthplace of memories, while in MOTHER APP
system, MOTHER Sensor, which is used to sense family members’ behav-
iors, MOTHER Camera connected to media TV, and TV itself, combined
with media furniture platform, have constructed a complete system which
can sense, record, and display family memories in the same time.

Therefore, the purpose of MOTHER APP is to record the communications of
family members on the basis of embeded sensing technology in the mf- system
constructed intelligent enviroment, and gives the user a digital family album
which is displayed through an open media - Television. The furniture and the
living room together construct a system to save and display family memories.
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3 Design of MOTHER APP

3.1 MOTHER Framework

MOTHER is an Application to Media Furniture Platform that creates a Fam-
ily Memories Theater to document and exhibit shared household life experi-
ences in the living room, automatically capturing spontaneous moments into
photos by sensing if the family members are together through furniture, cre-
ate the experience of finding hidden surprise by reviewing these natural and
non-invasive photo recordings which can make family life move attractive,
For example, youth can mentally re-livied them infancy period, observing
how parents take care of him before his memory has been started.

The aim of Mother application is to detect the family activities and the com-
munication between the family members through intelligent media furniture
and the living environment. It captures every precious moments by photo
taking. It helps to construct a family memorize documenting system. It
enriches the documentation of family life and individual growth which the
traditional family album hardly fulfills. This would bring a whole new expe-
rience of family memory in documenting, archiving and displaying.

In order to implement this goal, I have designed three functions in this Mother
application. They are family activities detecting, non-invasive photo captur-
ing and digital family album.

Family activities detecting: Through the build-in force sensors in the media
sofa, Mother application can detect the number of the users and how they
interact with the media sofa. Along with the algorithm in Arduino, it sends
the data to trigger the invisible photo capturing system and start capturing.
For example, if there are more than three users on the media sofa, Mother
application will analyze it as a family event status. It would send the signal
to the non-invasive photo capturing system.
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Invisible photo capturing: It transfers the data through the wireless Xbee
with the Family activities sensing system. Once it receives the signal from
the media sofa, it turns on the camera embedded in the media tv, then starts
capturing. After that, it sends the photos to the digital family album.

Digital family album: It is an application running on the media tv. It displays
the photos according to the timeline. Compared to the laptop and iPad,
media tv is part of the furniture inside the living room which is opened to
everybody. There is no need to worry about personal privacy. It is opened
for every family members and as the device of displaying the digital photos.

When the user sits on the media sofa and turns on the media tv to browse
the photos, the living room become the place to recall family memories.
Through this, media furniture and the living room construct as a family
memories theater together.

MOTHER APP can sense human behavior through media sofa and begin
recording automatically when parents and their children are playing in the
living room and enjoying a getting-together in the evening on weekends.
With Mother APP, there is no need for any person to hold the digital cam-
era, in which case the one who holds the camera will not be in the picture.
This sensing capture method of photography can grasp moments, in a non-
invasive way, of what’s going on at home when parents and children are
enjoying themselves naturally. These photos will be saved in a digital family
album running in media tv. The TV located in the living room provides an
open environment for viewing the family photos. This Digital Family Memo-
ries documenting and exhibiting system is made up of three parts: MOTHER
Sensor, MOTHER Camera, and MOTHER Album. In the meanwhile, work-
ing with Media Furniture Platform, it can be manually operated so that the
photographer can play an active role in the photographing process. [Figure
11]
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Figure 11: MOTHER System in the Living room: Sensing, Recording, Dis-
playing

31



3.1.1 MOTHER Sensor

MOTHER Sensor is a sensing device embedded in media sofa. It is made
up of force sensors and micro controllers that are connected to force sensors.
MOTHER Sensor can sense the users’ behavior in the living room by mea-
suring the quantity of family members on the sofa and their behavior. Then
it will judge whether to send signals to start MOTHER Camera to begin
taking photos.

3.1.2 MOTHER Camera

MOTHER Camera is a photographing device connected to Media TV. It is
a HD Web camera. It is connected to media tv in the living room through
usb. When it it started, it will wait for information from MOTHER Sensor,
then it will begin photographing tasks or end them, and save the photos in
MOTHER Album.

3.1.3 MOTHER Album

MOTHER Album is an Application software running in Media TV for saving
and displaying photos taken by MOTHER Camera. It provides a set of
interfaces for the user to view photos , and the user can use MOTHER Album
to set up the sensing, photographing and displaying methods of MOTHER
APP.
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Figure 12: MOTHER APP trigger

3.2 MOTHER APP Signal Detecting System

When the user starts MOTHER APP Application software running in media
tv, the software will initiate the force sensor embedded in Media Sofa. When
the user uses media sofa in the living room, his or her behavior will be sensed
by force sensor. Arduino and Xbee connected to the force sensor will send
the user data to MOTHER APP. This signal detecting system can sense the
family members’ activities in the living room, and trigger MOTHER Camera
to start recording family life. [Figrue 12]

3.2.1 Human Behavior Sensor

The force sensing resistor (FSR) under the sofa can sense force ranging be-
tween 100 g and 10 kg, so it does this the moment the user sits on the sofa,
and judges whether someone is using the sofa. Then it will send the data to
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Figure 13: Force Sensing Resistors

Figure 14: The interface of MOTHER APP Signal Detecting System

MOTHER APP Signal Detecting System. When the user leaves, it can also
sense and make correct judgment and send data to the system informing the
system that the user leaves. [Figrue 13]

Five separate Force Sensing Resistors (FSR) are embedded in media sofa.
They can sense one to five persons’ behavior.Then working with MOTHER
Album System, different recording methods can be achieved. The current
prototype changes the way of sensing through connecting or disconnecting
the sensors. [Figrue 14]

3.2.2 Wireless data transmission system

MOTHER APP Signal Detecting System transmits data through a wireless
device. The prototype of the current wireless data transmission system is
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Figure 15: Wireless data transmission

made up of Xbee andArduino and AC/DC devices. They provides low voltage
wireless transmission, keeps a clean family environment, and brings better
user experiences. [Figrue 15]

3.3 MOTHER APP capture system

HD Web Camera connected to Media TV is palced on the top of TV in
the middle. It starts or shuts down Camera according to the state that
the user uses media sofa. It can take high-resolution photos. It provides
two different photographing methods: automatic and manual. According
to different settings, it can take one photo each day when the childre are
growing up, or it can be manually operated to record in detail the activities
in the living room, such as birthday parties, New Year celebrations, or family
get-togethers.

3.3.1 HD Web Camera

Logicool HD Web Camera is connected to Media TV. It has auto-focusing
functions, and it takes high-quality 10 million-pixels pictures. The photos
will be displayed with great effect when the user views them on high definition
television. [Figure 16]
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Figure 16: Logicool HD Web camera

Figure 17: Media TV

3.3.2 Media TV

The current Media TV has a 42-inch screen with a 1080-pixel resolution.
It provides very good photo displaying effect in the living room. In the
meanwhile, it has facial recoginition function and can adjust the height au-
tomatically according to the person’s postion, such as on the sofa, or on
the floor, thus providing the most comfortable angle for viewing the photos.
Besides, its mobility enables Camera to adjust its angle to capture different
scenes or keep track of a particular person. [Figure 17]
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Figure 18: MOTHER Album Interface

3.4 MOTHER Album System

MOTHER Album System includes two parts. The first part is to allow the
user to check the photos on the graphical interface, and view the photos in
timeline. The other part is to allow the user to set up the photographing
methods with manual or automatic choices, i.e. taking one photo each day
automatically or operating manually to start taking pictures. [Figure 18]

3.4.1 Album Review Interface

The graphical interface for viewing photos is made up of the following icons:
icons for clicking and moving, including play, pause and scrollbar. The user
clicks on the icons to start or stop playing photos, or he drags the scrollbar
to a specific time.
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Figure 19: Experience MOTHER Album through Media TV

3.4.2 Camera setup Interface

The graphical interface for adjusting photographing methods contains the
following icons: automatic and manual. The user clicks the icons to change
the recording methods, i.e. choosing automatic icon to take one picture each
day, or choosing the manual icon to begin taking pictures after receiving
specific signals from the user.

3.4.3 Review photos

In Media Furniture Platform, Keyboard and Mouse for personal computer
are used as a remote device of MOTHER APP. The user can use it to choose
different methods for viewing photos, or change the photographing settings.
[Figure 19]
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3.5 Application running environment

3.5.1 Processing

The Application that runs on the computer terminal which is made up of two
parts. One part is sensing and photographing system. It reads the data sent
from MOTHER Sensor through Xbee which is connected to the usb port of
the computer. Then, it initiates HD web camera connected to another usb
port of the computer to take photos, and save them in jpg format. Another
part is the displaying and setting system. It can read the photos taken, and
provide two methods for the user to view photos, i.e. random viewing in the
form of slides and timeline viewing.

Processing is an open source programming language and environment for
people who want to create images, animations, and interactions. Ini-
tially developed to serve as a software sketchbook and to teach funda-
mentals of computer programming within a visual context, Processing
also has evolved into a tool for generating finished professional work.
Today, there are tens of thousands of students, artists, designers, re-
searchers, and hobbyists who use Processing for learning, prototyping,
and production.

3.5.2 Desktop OS and Xbee

The Application running in the computer terminal receives data informa-
tion sent from MOTHER Sensor through Xbee Toolkit connected to a usb
port. This Toolkit includes a Xbee and a Xbee Explorer USB. They are
compatible with mac, windows and linux systems, and through Processing
executable files can be exported that are compatible with mac, windows and
linux systems. So there is very good compatibility.
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4 Evaluation

4.1 Framework of this evaluation

In this evaluation, MOTHER App must be evaluated under real enviroment,
including whether it will start the sensors embedded in the sofa when the
user is sitting on the sofa, and whether it can start the camera to take
photographs throught the wireless data transfer system, and whether it is
able to save the photographs in the photo folder and whether MOTHER
Album is able to read the photos. And at last, whether the user can acquire
a pleasant experience from using this system.

MOTHER APP is a system that designed to be used in the living room,
so it is crucial for the evaluation whether the user can obtain the expected
experience. So we decided to put MOTHER APP, the system designed for
the home in real environment, which includes actual furniture, the homely
layout, and an atmosphere that is comfortable for the user. So, the evaluation
used Media Furniture Items, including furniture, the Cushion, the TV, and
the light to create the environment of a living room. [Figure 20]

In the same time, we prepare two different examples to be meant for users
to use MOTHER APP naturally, thus the environment was going to be a
casual and comfortable one. The first ecample is a young man, who was
hosting a birthday party at home. [Figure 21] He used MOTEHR APP
to view the picture taken on the previous day. The second example was
designed for a young man and a young woman. On the first day, MOTHER
APP took pictures when they were together. On the second day they were
invited to look at the picture. Each example took two days to complete a
user experiencee.
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Figure 20: First example : Birthday party in the Living room

Figure 21: Stuff for birthday
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4.2 Scenario

Before evaluation, we designed a scenario to display how MOTHER App
system is operating and what experience it is going to bring to the user.

At the present time when the digital cameras are ubiquitous, people take a
great many photographs each day. In the internet album Flickr, the users
upload 3 to 5 millions photographs in one day. And one of the hottest tag is
“Family.”

Liu is a thirty-two-year old gentleman in Shanghai and very successful. Four
years ago, after he had graduated from Keio Media Design in Japan he es-
tablished his own design company. Two years ago, he was married, and he
has just had his first baby. He is very happy and his parents and relations are
visiting his home to have a look of his new-born baby. He is very thankful
to everything that the family brings him, then hopes to record and save the
precious moment.

He turned on Media TV, connected to the internet and downloaded MOTHER
Application, and automatically installed the application in Media Furniture
Platform. This is a set of intelligent furniture designed and produced in
Japan. It can take on new functions by installing Application.

The function of MOTHER Application is: “This is a system for recording
and displaying family memories. It senses the communcation and activi-
ties of family members through Media Sofa, automatically takes phtographs
and save them in the album in Media TV for future display.” He clicked
MOTHER and the systems began initializing. When he sat on the sofa, the
system sensed one person on the sofa and this information was shown on
the television. Then he took his baby in his arms and sat on the sofa, this
time, the message was shown on the television that the system sensed too
persons on the sofa. At this time, the camera embedded in the television
began to take photographs automatically. With the flash of the Led light,
there appeared on the television the his first picture with his baby. Then he
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asked other people to sit on the sofa and took pictures. The date was shown
on the television and the number of photographs taken was increasing. He
was satisfied with MOTHER App, because he needed not hold the camera
to take pictures, while if he did so, he would not appear on the pictures.
In the meanwhile he was able to sit leisurely in the living room and display
the pictures to his parents and his relations through the television without
turning on his laptop and logged on Flickr.

Half a year later, he left for Japan for business. When he was back, he
found that his baby had already learned to walk and talk. He felt sorry
that he missed those important moments. Then his wife turned on Album of
MOTHER Application and showed him how his baby attemped to stand up,
how his parents taught the baby to speak, and how his baby finally stood up
and began to talk. He felt as if he had experienced everything with his baby.

Thirty years later, Liu invited his parents to celebrate the New Year and
his boy had just come back from the United States. They were preparing
food and everything. Just before the coming of the new year, he turned
on MOTHER Application, watching the photos and remembering the past
events. He saw that his child was growing up, entering the primary school,
the middle school, and experiencing the adolescence, and going abroad, then
he watched his child coming back from the United States, and their bond
becoming stronger. He saw himself growing older. But his parents were still
healthy, and having all the parites in the living room. This experience of
spending time together with his family made his contented and happy.

This is the MOTHER system, a sytem to record and display family memories,
not only captures the precious but transient moments in family life, but also
keeps a family history of photos, making the living room a theater full of
precious memories.
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4.3 A Brazilian’s Birthday party

The first test user was an easy-going Brazilian. The event was his 26th birth-
day party. The young man enjoys holding and attending parties, and collect-
ing photographs taken of him, then uploading and sharing the photographs
with friends. He owns an old Cannon and an iPhone. The photographs taken
by the camera and iphone are of the same quality or definition. During the
party, he rarely uses the camera because if doing so, he has to stop what he
is doing and miss his conversation with his friends, the merriment, drinking,
etc. But in order to keep some wonderful memory, if he meets a friend who
he hasn’t seen for a long time, he usually takes photographs using iphone. So
he most frequently Appears in the pictures taken by others, and seldom takes
the role of a recorder, but has to stop what he is doing to take photographs.
His birthday was held in a living room which consists of Media Furniture
items. The guests are his friends in real life, and in this environment they
accomplish all the activities that they do in a real living room, like drink-
ing, conversing, taking rests, watching TV on the sofa. In the first half of
the evaluation, we did not tell the guests that they were going to be taking
photographs of, thus we were able to obtain actual records. [Figure 22] In
the latter half of the evaluation, we told the guests to observe what changes
were going to be brought about as for their way of using furniture. [Figure
23]
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Figure 22: Background photo capturing

Figure 23: Manual photo capturing
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Figure 24: Second example : A Normal day

4.4 A Normal day in the living room

The second test user is a young man and a young woman. The girl is a first-
year graduate student. The boy is an editor of a fashion magazine. They
have a small living room in their home, so they seldom invites their friends
to their home. For the young couple, the living room is a space for them
to enjoy what life has to offer, like watching a movie on weekends, reading
books, playing Nintendo Wii, in a word, enjoying a sweet space with each
other. They were asked to take part in some activities in the living room for
an hour, at the same time their activities were going to be photographed by
MOTHER APP. They were shown the photographs the following day and
we observed their responses and asked how they felt. e evaluation based on
the first scenario in the living room context. [Figure 24]
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4.5 Data Analysis

In the first evaluation, the Subject used his iphone to take photos in the
beginning. When we showed his the photos taken by MOTHER APP, he was
surprised that his moments with his friends had been recorded. After that
he did not use his iphone any more and enjoyed himself from the afternoon
to the evening entertaining his friends, having conversations, playing games.
When the party was about to end, he invited his friends to sit on the sofa,
and found the Sensors, then made poses to the TV which had a camera with
it and took pictures together. [Figure 25] The next day, he said this was a
very good experience for him when he viewed the photos taken. He remarked
that he would not worry about the problem of who was going to playing the
role of photographers in future parties. [Figure 26]

In the second evaluation, the young girl brought a guitar. She said she
was learning to play the guitar, but she never had any photographs of her
playing it, so she hoped to take this chance to keep the memory. After
having known that her bahavior would be recorded, she voluntarily tended
to do more activity in the living room. Her boyfriend watched a film in the
living room, which took him more than an hour. The following day, when we
showed them the photos, the girl was not enthusiastic about the photos. She
remarked that she hoped to make a better impression in the pictures. [Figure
27] She showed more interests to her boyfriend’s photo. She said it was the
first time for her to find out how lovely her boyfriend’s countenances are, esp.
his countenances when he was watching a comedy movie. The young man
remarked that it was interesting to find out more about each other through
the system, and what impressed him was how earnest his girlfriend was in
learning guitar.

In the process of taking photographs by MOTHER APP, as the system adopts
a background type of recording method, the user does not need to control
the system manually, so in this aspect, we can not learn how the user feels
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Figure 25: Subject enjoy taking photos before say goodbye.

by asking them how they felt at using it. However, the ample videos and
photographs and the responses that they gave are sufficient to learn how the
user felt. In the displaying process of MOTHER APP, the interface between
the user and the system is provided, and we asked the user how they felt
about the interface, but not in detail. The key of the evaluation is the user’s
response for the new experience of recording, so we emphatically used the
method of observation, and asking a small amount of questions, which are
not technical ones, but still about how they felt to find the user’s responses.

In the four days’ evaluation, we obtained a great deal of information, with
consideration for different examples. As stated above, the key of this evalua-
tion is the user’s response for the new experience of recording. So we viewed
a large amount of videos, pictures, and word information, tried to sum up the
responses of the user, like whether they accepted the new mode of recording,
whether the user liked the result as shown by the displaying system. These
evaluation not only verified the concept, but also provided information for
future improvement.
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Figure 26: MOTHER Album review mode

Figure 27: Subjetc playing guitar
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Figure 28: Camera can only take pictures from an angle.

4.6 Limit of MOTHER APP

As the camera of MOTHER APP is installed on media tv, so when the sofa
is one and a half meters from the TV, the system takes the user’s facial
countenances clearly. But it has a limited scope, and can not take pictures
when the users is fairly away from the sofa. On the other hand, as it is fixed,
it can only take pictures from an angle. Those who want to use it to take
the place of digital camera will not be satisfactory. [Figure 28] After all,
MOTHER APP is not meant to take the place of digital camera. And for
the limitation of time, it is impossible for use to evaluate what the experience
brings to the user after a long period of use, say, a 30-year-old man watches
what he looked like when he was celebrating his 16th birthday, when he was
in love and might look like silly.

50



4.7 Result

Through the evaluation which lasted four days, the user’s positive responses
verified that the user accepted the experience brought by MOTHER APP.
For the first test user, the sensing and capture parts of MOTHER APP had
a high score. It is important for him to attend parties and have pictures
taken. He felt deeply esp. when he looked at his photos that he took with
his friends. As he had to stop conversation with his friends when a picture
was taken with a digital camera or iphone, he has only a small number of
pictures, sometimes, only a picture of the whole group taken at the end of
an occasion. MOTHER APP, which takes pictures through detecting human
behavior, not only gives him the chance to enjoy a party, but also records
the unexpected interesting moments during the party. So he was especially
happy when he saw the picture in which he and his friends were throwing
themselves together. He also said that in his Brazilian home, he often invited
friends to come over for a party. In these parties, his parents or other family
members often came to say hello to his friends or make conversations. He
said that he would like to have the system in his Brazilian home and expect
to see those precious pictures in which his parents would share many happy
moments with him. In the same time, he liked the way the photos were
displayed through Media TV. When he saw the pictures on model tv, he said
that "I have never had this kind of experience". Now he felt that the system
made the furniture in the home very interesting, as if they have the power of
understanding. The conclusion through observation and interview strongly
has strongly proved that for the user, being recorded by MOTHER APP in
the living room naturally is a pleasant and satisfactory experience.

In the second evaluation, the test users also gave positive responses. Their
responses have shown that this natural recording of life can reveal to the user
a different home, in which some parts are very lively but often neglected.
When the boy found out how his girlfriend’s passion for her hobby, he said

51



that he was moved, and he had never noticed that. The he suggested that he
should take some friends who are good guitarists home to teach her. This is
out of our expectation, but it make the relationship between family members
more active and it is so useful as a supplementary media in helping family
member to communicate with each other.
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5 Conclusion

Documenting and Exhibiting the shared experience in the home not only
makes it possible for the family to have a recording in which they could be
able to see how they grow and enjoy life together, but also reveals hidden
surprises in the home, and therefore makes the family members get more
involved in home activities and keeps the home life going more attractive.
This is what MOTHER APP proposes. When the user starts MOTHER APP
Application software running in media tv, the software will initiate the force
sensor embedded in Media Sofa. This signal detecting system can sense the
family members’ activities in the living room, and trigger MOTHER Camera
to start recording family life. According to different settings, MOTHER
Camera can take one photo each day or it can be manually operated to
record in detail the activities in the living room, such as birthday parties,
New Year celebrations. Thus, user can view the photos in timeline through
the MOTHER Album running in Media TV. Therefore, the whole growing
up process, like when kids first speak and stand, go to school, and eventually
entering adulthood can be experienced once again by their parents, who can
perhaps better understand the reasons for past joys. In fact, by doing so, they
might get inspirations to better plan their family future. Thus, memories are
no longer just tools to review the past, but have become tools to enhance
the future.

In the four days’ period, we made the evaluations on the user experience of
MOTHER APP through two examples. The positive responses from the user
to MOTHER APP have verified that the new experiences it brings to the
user has been accepted.

For the first test user, attending gatherings and then having photographs
taken are the best way of keeping the good memories of the past. MOTHER
APP makes it possible for him to enjoy the warm atmosphere of the gath-
erings without stopping his activities and taking photographs. When he
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viewed the photographs in on TV in which he was having a very good chat
and drinking wine with a girl he was attracted to, he was especially hAPPy.
He said that it had been embarrassing for him to invite a girl to take pho-
tographs together. The non-invasive way of recording life has brought him
lots of surprises.

For the second test user, recording their everyday life revealed what they had
neglected. For example, the boy said that he found out how his girlfriend
was passionate about her new hobby and he was deeply touched, then he
said he would bring friends to teach her. The new discovery is going to bring
new changes to their home.

5.1 Future Work

5.1.1 Integrate with Media Furniture Items for nature starting

The first day, we evaluated MOTHER APP and MUSIC Life together, MU-
SIC Life is an Application to Media Furniture Platform that creates the
experience of playing music together with your family and friends in the liv-
ing room. When using MUSIC Life, the test users tapped the sofa to play
music together, in the meanwhile, MOTHER APP system was started and
began to recording the party and the activities of the users. How to combine
MOTHER APP with the other projects of Media Furniture Items will be
what we are going to consider next.

5.1.2 Emotion based Sensing System for rich resource

MOTHER Sensing system has a limitation that is it only senses human be-
havior through the sofa. Sony Cybershot T200 digital camera uses smile
detection technology, which detects the user’s smiles and begins to take pho-
tographs automatically. In this case, human emotion triggers the system to
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Figure 29: Sony Cybershot T200

begin taking pictures. [Figure 29] Incorporating emotion detection in Mother
Sensing system will make it be able to record more colorful home activities.

5.1.3 Photo archiving system for long - term use

The current family album can only store and display non-continuous mo-
ments. To build a family history which records and displays a complete
family memory and the growth of the family would take a great deal of time.
For example, Mark Mclveen, who is from Canada, digitalized his family al-
bum. His family has accumulated about 10000 photographs since 1895. He
spent 120 hours choosing 6000 of them and having them scanned. These
photographs took up 40 disks. Finally he digitalized all the photographs,
which recorded his family history of 130 years. [Figure 30] Nowadays, dig-
ital capture and management system can help a user to establish a family
history with photographs easily. For example, iphoto, which adopts facial
recognition system, can recognize different family members, and build his or
her individual photo album. The current prototype does not incorporate a
well-developed photo management system. Therefore, in the future, building
an intelligent photo sorting and storage system will bring the user better
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Figure 30: Mark McIlveen and his Family Album project

experience. We are considering to make use of classifying photos by facial
recognition technology and then making an intelligent sorting of the photos,
such as sorting out all the photographs in which the user has Appeared.

5.1.4 Family Objects as Natural User Interface for reviewing Fam-
ily Memories

The user uses the conventional HCI like the keyboard and mouse to use
MOTHER APP system. In China, there is a phrase called "Things remind
the person", which means seeing something will make you think of some
person who has some connection with the thing. This phrase is often used to
describe how one misses a person who is away. In Mother APP, this phrase
has a new explanation. In the home, family objects sometimes represents
the role of mementos, e.g. the vase on the desk reminds people the love
of the purchaser for the family, the gift that is brought home from a travel
abroad shows a period of beautiful time has been had. In an intelligent
environment, through object recognition technology, the future MOTHER
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APP can recognize objects in the home, and these objects will start the
playing of the photo album. The following will be a good example. When
scanning a vase in front of MOTHER APP, MOTHER album will show
the user stories in connection with the vase: Twenty-five years ago, Father
bought this vase to welcome the birth of his first baby. In the twenty-five
years, Mother bought flowers for the vase, Father brought flower back home,
and visitors brought flowers too. These stories record the love and affection
in the home and they are told in the form of photographs. [Figure 31]
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Figure 31: Vase in the home
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