
ABSTRACT 

Persuasive health technology has been used to improve 
people’s health habits.  The Fogg Behavior Model 
(FBM) identifies three components of a person’s choice 
of behavior: motivation, ability, and triggers.1  This 
interactive water bottle leverages the FBM concepts of 
ability and triggers in a self-contained and ubiquitous 
design.  The water bottle helps the user to set goals for 
water consumption and tracks the user’s progress 
towards these goals throughout the day.  This paper 
describes different interaction techniques with the water 
bottle as well as the hardware and software 
implementation details of the water bottle. 
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INTRODUCTION 

Persuasive health technology has been used to help 
remind people to stretch everyday2 and remind people to 
work to have better posture 3, among other things.  There 
are three main components to persuasive health: 
motivation, ability, and triggers.1  Motivation refers to 
the desire for a person to want to change their habits.  
Ability refers to equipping the person with the correct 
knowledge and resources so that person knows how to 
change his habits.  Triggers refer to spontaneous or 
periodic reminders for the person to perform a certain 
activity.  The interactive water bottle strives to give the 
user the ability to know how much water is appropriate 
to drink and the triggers to remember to drink water 
throughout the day.  A computer-based interface allows 
the user to program the amount of water the water bottle 
tracks based on basic information about the person.  An 

array of LEDs situated on the water bottle help the user 
visually see the progress towards his goals.  The LEDs 
also can be used to trigger the user’s attention to the 
goal.  Different uses of the array of LEDs can lead to 
different interactions with the water bottle. 

RELATED WORK 

perFrames was a project initiated to help office workers 
maintain correct posture throughout the day.  The 
interactive water bottle draws the idea that the trigger 
can be built into an already-familiar object in the user’s 
domain. 3 

The “show me” water consumption project utilizes 
LEDs in the shower environment to display the amount 
of water being used in a shower.  The vertical array of 
LEDs help the user to visualize how much water has 
been used during a course of time.4 

In consumer products, the HydraCoach Intelligent Water 
Bottle strives to calculate the user’s hydration needs and 
tracks the user’s consumption over time.  It uses an LCD 
display to show this information to the user at all times.5 

 
Figure 1. Water Bottle Prototype
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PROTOTYPE 

The prototype (Figure 1) is built from the following 
materials: 

 Double-walled water bottle 

 Arduino Nano microcontroller 

 Magnetopot 

 Floater with magnet 

 2 LED Drivers (HEF4794BP) 

 16 Lilypad Bright White LEDs 
 
Figure 2 shows a circuit schematic of how these 
components fit together. 

 

Figure 2. Circuit Schematic 

 

Interface for Customization 

This is a simple Java program that determines how many 
cups (in terms of the water bottle) the user needs to drink 
on a certain day.  It asks for the user’s weight, minutes 
of exercise, and number of alcoholic drinks for the day. 
This interface (Figure 3) allows a novice user who has 
no idea how much water consumption is appropriate to 
use the water bottle.  The Java code communicates with 
the Arduino Nano inside the water bottle through a serial 
connection. 

 
Figure 3. Java Interface 

 
 

Water-level Measurement 

The amount of water inside the water bottle was difficult 
to measure cheaply, reliably, and granularly.  All three 
approaches are described in Table 1. 

Sensor Advantages Disadvantages 
Force sensing 
resistor pad 

Easily applied to 
bottom of bottle 
container 

Not accurate 
enough 

Ultrasonic 
distance 
measurement 

Reliable from 
top of bottle 
container 

Not a waterproof 
solution 

Magnetopot Works outside of 
bottle with 
floater on the 
inside 

Floater and 
outside sensor 
rely on magnetic 
connection and 
sometimes 
become detached 

Table 1. Comparison of water-level sensors 

 

A better approach to detecting the amount of water 
inside the water bottle would be to use capacitance water 
level sensing.  More about this technique can be found 
from Scott Edwards6. 

Progress to Goal Display 

This display is composed of 16 Lilypad Bright White 
LEDs.  Lilypad LEDs were chosen because of their 
flatness and built-in resistors.  Because these LEDs are 
programmed through the LED drivers, different 
interactions can be made fairly easily, and they are very 
flexible.  The LEDs are controlled through 2 LED 
drivers. 

There are two main interactions for this iteration.  Both 
last throughout the whole day: 

 Simple Progress View  



In this view, all LEDs start unlit.  As the user 
drinks more water, each LED, starting with the 
one on the bottom, fades in to full brightness.  In 
this configuration, each LED represents a 
portion towards the goal. 
 
The display is glanceable, and the user can see 
his progress throughout the day.  This display is 
also especially encouraging to the user, because 
it shows progress.  It does not emphasize what 
the user lacks.  Even if the user is only able to 
light up 5 LEDs today, he may be able to light 
up 6 tomorrow, and that is an improvement.   
 

 Game View  
In this view, all LEDs start lit.  As time passes, 
each LED, starting with the one at the top, fades 
away to unlit.  The user must continue to drink 
water to keep all the LEDs lit up.  Every 5 
minutes, the lowest LED that is lit will decrease 
in brightness. 
 
This display encourages constant engagement 
with the water bottle.  It provides a playful 
reminder to keep drinking water throughout the 
whole day. 

The LED array could form a new language around 
talking about health habits.  A healthy day could be 
referred to as “fully lit up.”  This allows people to talk 
about their health in a comfortable, non-intimidating 
way. 

Putting it together in one form 

This prototype was made from a double-walled water 
bottle.  A Dremel was used to cut the outside wall from 
the inside wall.  The MagnetoPot was attached to one 
exterior side of the inner bottle, and the 16 LEDs were 
attached to the other exterior side.  This allowed the 
electronics to be close to the water but for them to be 
completely isolated from the water.  Because additional 
space is needed at the bottom of the water bottle for the 
Arduino Nano, additional plastic at the top is needed 
when re-assembling the water bottle. 

FUTURE WORK 

The water bottle device in its current iteration can be 
improved in two key areas: more reliable water level 
measurement and self-reliant power.  A more accurate 

and robust solution for water level measurement would 
be measuring it with capacitance.  The water bottle also 
would be more compelling if it was not tethered to the 
computer and if it ran independently on battery power. 

The water bottle interaction can be extended in two main 
areas: sensing the liquid it contains and the interaction of 
the LEDs.  Recent Microsoft Research has shown that 
various different kinds of beverages can be detected with 
spectrometry.  The water bottle could detect and track 
water and carbonated beverages. 

The interaction of the LEDs can be improved by 
exploring different configurations of LEDs.  Questions 
remain about how effective the LED display is: is it too 
distracting?  Is it too subtle? 

 

CONCLUSION 

The interactive water bottle shows how simple 
technology can be embedded in everyday ubiquitous 
objects in order to encourage people to live a healthier 
lifestyle.  A water bottle is something the user can carry 
around with them all the time.  Since the water bottle 
form is already infused with meaning, it serves as an 
augmented channel for reminding people to drink more 
water.  
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