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ABSTRACT 
Tangible interaction offers users not only visual feedback 
but opportunities for the users to be engaged in the 
interaction physically and emotionally. In this paper we 
present Memorial Bottle, a tangible interface which 
provides a ritual-like interaction for users to memorize a 
family member who has passed away. And through the 
design process we explored a possible way to add value to 
emotional design in tangible interaction. 
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INTRODUCTION 
In Ishii and Ullmer’s vision of “Tangible Bits” [1], tangible 
user interfaces augment the real world by coupling digital 
information to everyday physical objects and environments. 
Ishii and Ullmer envision a more human-friendly interface 
with input/output modalities beyond vision. We want to 
provide an emotive experience for users interacting with the 
“Memorial Bottle” (Figure 1), a multi-modal tangible 
interface for users to remember a family member or friend 
who has passed away. Cupchik’s article [2], The design of 
emotion mentions that emotion can be triggered by two 
ways: the action you are doing and the memory you are 
recalling. The Memorial Bottle aims to elicit the emotion of 
the users in both ways. While thinking of someone we miss 
a lot, we interact with the Memorial Bottle — the feedback 
is implicit, but it gives us a feeling that the one we are 
missing is still around us. Memorial Bottle addresses the 
coexistence of digital and physical [3], in the context of 
human emotional experience.   

 
Figure 1. Memorial Bottle 3D Model 

TOUCH, AND BE TOUCHED 
Everyone must die, just like every creature on earth. One’s 
death doesn’t mean everything about one has gone. There is 
one thing that will not disappear: Memory. Memorial Bottle, 
a sensors-embedded bottle, provides a plant shape device 
for the users to interact with when they are memorializing a 
family member who has passed away. 

Implementation 
The first prototype of Memorial Bottle (Figure 2) consists 
of an Arduino microcontroller board [5],  

 
Figure 2. First Memorial Bottle Prototype 
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microphone and photosensors on top of a translucent bottle, 
two thermal sensors on opposite outer sides, and three RGB 
LEDs with a set of Nitinol wires connected to copper foil 
inside the bottle. There is also a “Water Cup” made of six 
LEDs on the inner wall of a paper cup and a tilt sensor 
inside the cup. Both Memorial Bottle and Water Cup are 
wired to the Arduino board. The microphone senses the 
sound when the user blows on the Memorial Bottle during 
the “Breeze” section. The photocell sensor receives the 
analog signal of brightness in the “Light” section. The 
thermal sensors detect the heat of user’s palms when the 
user holds the bottle in the “Warm” section. The tilt sensor 
in Water Cup detects whether the cup is being poured or not. 
All the signals from the microphone, photocell, thermal 
sensors and tilt sensor cause changes to the shape of muscle 
wires and the brightness of LEDs.  

Interaction Design 
When remembering someone we miss a lot, we always 
hope that there will be some response telling us he/she is 
still around us. Even if it is so tiny and implicit as a breeze 
or a sound of leaf, we still attempt to interpret this subtle 
sign as a reaction from the one we are missing, although we 
rationally know it might be just imagination. However, 
these signs can help us not to be so sad, and this is why we 
want to create a ritual-like interaction of Memorial Bottle. 
There are four sections in the interaction, named for the 
input mode that the user gives: Warm, Water, Light and 
Breeze. (Figure 3) 

Warm 

By holding the Memorial Bottle, the user “wakes up” the 
plant in the bottle. The light turns on gradually, and changes 
color to a warm red and orange. In this section the input is 
the heat of user’s palm, and the output is the color of LEDs.  

Water 

The water is not actual water but a cup of light. By tilting 
the Water Cup the light in the cup fades out as if the user 
was pouring the water. The Memorial Bottle changes its 
color to blue and the plant inside opens. The input is the 
pouring of Water Cup as detected by a tilt sensor, and the 
outputs are the brightness of LEDs in Water Cup, the color 
of LEDs in Memorial Bottle, and the shape of muscle wires. 

Light 

Here the user will use external light sources to light 
Memorial Bottle up. Either a flashlight or a cell phone can 
be used as a light source. When the user casts light on 
Memorial Bottle, the color of Memorial Bottle changes to 
yellow, and the plant moves to face the light source. The 
input is the brightness of external light and the feedback is 
the shape of muscle wires which control the plant’s 
orientation and the LEDs color of the bottle. 

Figure 3. Four Sections of interacting Memorial Bottle: Warm, 
Water, Light, Breeze. 

Breeze 

In the final mode of interaction the user blows on the bottle 
and the plant swings. The bottle changes color to green. The 
input is the sound of air which is detected by the 
microphone, and the outputs are the color of LEDs and the 
shape of muscle wires used to create a swinging motion. 

CONCLUSION AND FUTURE WORK 
We have presented a possible way to add value to 
emotional design in tangible interaction by interact with a 
multiple senses input/output bottle Memorial Bottle when 
memorializing someone who has passed away. Although 
for now we can only elicit the emotion of the user in a very 
implicit way triggered by both memory and action but not 
the action only, we believe sooner or later the device itself 
will be equipped with emotions, and in that time we will 
had developed a small exploration from the Memorial 
Bottle. 

For the Memorial Bottle, there are many other forms which 
can be implemented inside of the bottle such as flame or 
insect. The effects of long term usage are still unexplored. 
Can the plant really grow? Can the users create their own 
interaction instead of a preset one? How do we develop the 
Memorial Bottle to make it more personalized or even have 
its own temper (different emotional states that reflect the 
person being memorialized)? Long term study of more 
delicate prototypes and formal user tests are needed to find 
answer. 
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