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Abstract. This installation presents a multiplayer stationary bicycle exergame
for four players. The game is played in teams of two, where the players com-
pete to outmaneuver the opposition. Pedal Tanks is being developed to increase
the physical activity levels of people struggling to find motivation to exercise.
Inspiration for the gameplay has been found in the computer game industry, us-
ing elements from contemporary popular computer games and combining them
in a cohesive way yields an exergame that is both familiar and engaging. Both
the software and hardware used has been custom-made to create an immersive
experience where the user forgets that he/she is exercising while playing.
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1 Introduction and Motivation

Computer games have become one of the most popular activities of everyday life for
youths and adults alike. More time is being spent on television, computer and other
gaming devices than any other activity apart from sleeping [8]. We are also living
increasingly sedentary lifestyles, replacing physical activity with sedentary activity. In
the last five years alone, average computer use by youths has increased by 40 minutes
per day, or the equivalent of 240 hours a year [7]. This lifestyle, characterized by in-
creased time spent in front of a screen and decreased physical activity, has been
shown to increase the risk of both physical as well as psychological illness [4, 5].
These trends motivated us to investigate the potential of promoting physical exercise
in tandem with providing gaming-type entertainment. We wanted to create an ordi-
nary computer entertainment game where exercise equipment is used as a game con-
troller — an exergame. Exergames make it possible for many to combine their favorite
hobby with physical activity. This can therefore provide a significant contribution to
deter the impending sedentary lifestyle epidemic.
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This installation will demonstrate our current prototype of Pedal Tanks. Our objec-
tive is to develop a video game that can provide continued motivation to exercise.
While our proposal is aimed primarily at people already familiar with computer
games, it may also be of interest for those who have yet to venture into this domain.
Distinct from many existing efforts in the field of exergames, Pedal Tanks aims com-
bat the retention issue often found in exergames [6] by utilizing tried-and-true fea-
tures found in some of the most popular computer games [2, 9].

Game Teambased | Competitive | Different playable | Persistent
multiplayer | multiplayer classes progression
Lol Yes Yes Yes Yes
WollV Yes Yes Yes Yes
Dota 2 Yes Yes Yes Yes
CS:GO Yes Yes Mo Mo
Diablo 3 Yes Mo Yes Yes
Minecraft Mo Yes Mo Mo
Hearthstone Yes Yes Yes Yes
Battlefield Yes Yes Yes Yes
Archeage Yes Yes Yes Yes
Smite Yes Yes Yes Yes
Sum 9 of 10 9 of 10 8 of 10 8 of 10

Fig. 1. Features found in the most popular computer games

Pedal Tanks has applications for people who normally have difficulty motivating
themselves to go to the gym, exercise, move regularly, and stay in shape. It presents
the opportunity to achieve an appropriate level of physical fitness while doing some-
thing that is enjoyable.

2 Prototype Hardware

The prototype is based on a stationary bicycle enhanced with hardware components.
On the wheel, a pattern of black and white sectors has been attached, and above the
pattern, two optical sensors are mounted. A small offset in the placement of the opti-
cal sensors generates a 2 bit gray-code [3] when the wheel, and thereby sectors, be-
neath revolves. This method creates a resolution of two orders of magnitude (depen-
dent upon the number of black and white sectors) greater than the magnetic sensor
normally used, effectively removing any sense of input delay and mapping movement
into the game with very high accuracy. Six buttons are positioned on the handlebars,
two in the front and four behind, in positions naturally accessible in a bicycling pose.
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Both the controller and the sensors are connected to a microcontroller (in our case an
Arduino') that converts the analog input into a digital signal and prepares it for trans-
mission to the game via a virtual COM port over USB. Figure 2 shows the prototype
bike with sensors and buttons.

Fig. 2. Bicycle prototype

3 The Game of Pedal Tanks

Pedal Tanks is an online multiplayer capture the flag arena game. Each player drives a
tank in a 3rd person view for the duration of the game, as seen in Fig. 3. The tanks are
controlled by the pedals on the bike and the six buttons on the handlebar, two for
turning and four for firing the cannon and performing other actions in the game. The
tanks are selected from a pool of vehicles at the start of the game. Certain tanks are
slow, powerful, and defensive; others are fast, fragile and superior at capturing the
flag. Each tank comes equipped with a predetermined set of two actions, or abilities,
that the players can activate during the game. These two abilities, together with the
tank's innate characteristics, define that tank's role in the team. Deft use of the tank's
abilities drastically improves the chance to succeed in the game. The players must
effectively utilize all the strengths of their tanks in order to gain the advantage. Each
game consists of a preselected number of rounds that end once one team manages to
capture the flag, or the two minute timer runs out.

! http://www.arduino.cc/
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Fig. 3. Screenshot from the game during play

After every game, the players are rewarded with experience points based on their
performance, and new types of tanks will become available as the players advance in
level. This aspect of persistence not only heightens the players' investment in the
game, but also affords control over the learning curve and complexity of the game,
allowing new players to start out with simple classes of tanks and unlock more com-
plex ones as they grow accustomed to the game. Having many different varieties of
tanks for both player and opponent dramatically increases the replay value of the
game, a feature that can be found in many of the most popular video-games [1]. With
two games very seldom having the same combination of tanks, the players can conti-
nuously discover new interactions and strategies, causing the game to feel "fresh"
even after many hours of play.

Movement in the game is encouraged through the objectives; guarding your flag
from opponents and getting their flag back to your base, and through gameplay me-
chanics such as the ability to regenerate ammunition based on the distance moved
within the game. The best strategy is not always to go as fast as possible, sometimes it
is better to sneak into the opponents’ base, or simply wait for them to make a tactical
mistake and exploit it. On the other hand, when a player acquires the opponents' flag,
it is usually best to return to home-base to capture the flag as fast as possible. After a
player has been eliminated, and in between rounds, there is a short break in which the
player(s) can catch their breath before they reinitiate play. This gameplay generates a
beneficial high-intensity interval training for the users, providing good physical bene-
fits per time played, ensuring the efficacy of the game.

The theme of the game was selected based on common denominators in contempo-
rary popular computer games. While some might find the theme foreign, the target
audience will feel very familiar with the concept. Other themes can be explored and
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applied to the game, without significant change in the gameplay, in order to make it
more appealing for other audiences.

Pedal Tanks has been designed for an immersive and natural-feeling experience.
The players are in full control of their avatar. Being fit is an advantage but not a re-
quirement. A tactical mind is equally important and so is the hand-eye coordination
required to make precise and accurate moves with the tanks. This lets players of dif-
ferent fitness levels and with different levels of computer game experience both feel a
sense of mastery and enjoy the game.

Fig. 4. A game of Pedal Tanks
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