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* 13 years experience in video game industry
working in roles from 3D artist to Art Director at
Rockstar North, Gameloft Toronto, and Ubisoft
Halifax

* Rocksmith 2014 (Guitarcade) - how to play
guitar by playing retro videogames!

* Played sport at high level when | was younger,
now cycling enthusiast.
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* Indoor cycling is like being on a
time machine...

* Time passes slowly

* Rate of Perceived exertion
appears to increase

* Hard work feels really, really
hard.
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* | wanted to find out if it was possible
to build an experience where indoor
cycling didn’t feel like a chore.

* Where you didn’t feel every pedal
stroke

* And your brain was more deeply
engaged and connected to other
events other than what your body
was physically going through
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MOTIVATION

* How many people in the audience
have tried indoor cycling?

* And keep your hand up if you
enjoyed the experience

* Do you play Zwift or use Peloton...
or perhaps go to a spin class?



INDOOR BICYLCE GAME TYPES

Virtual Cycling Races
or
Spin Class Workouts
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* [t is estimated that OVER
1.5 MILLION PEOPLE IN THE
UK and OVER 4 MILLION
PEOPLE IN US have an
indoor cycling set up.

* That’s quite a lot of people
that already have the right
hardware that are ready
for a different kind of
iIndoor cycling exergame
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PROBLEM - CONTROLS

* How can you control (relatively) complex
games, which just a single input?

* Indoor bicycles can broadcast speed,
power and cadence.

* In our first game we used speed (which
would go on to cause some issues later!)



USING SPEED AS THE INPUT

* The speed sensor attaches on
the rear hub of the bicycle or it
can be a traditional magnet that
attaches to a spoke

* The game receives a signal each
time the wheel completes a
revolution.
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« How do we determine how physically challenging Select Difficulty
the game should be?

* Videogames often have difficulty options the
player can select.

* Enthusiastic cyclists will know their FTP
(Functional Threshold Power), but most people

wont.

« Build a FITNESS TEST into the first play tutorial
sequence.




T-WRECKS STUDY

Objective:

« Test difficulty/intensity scaling of the game

*Participants comf()lete a playthrough of the
Iexergame T-Wrecks using an indoor bicycle and a
aptop.

*After a short recovery period, participants
completed an incremental step test on the indoor
Lode lab bicycle.

This test was an incremental maximal effort test to
be completed to exhaustion. It starts easy and gets
harder each minute.




T-WRECKS STUDY DESIGN

The incremental step test establishes the participant’s maximum
heartrate.

This could then be used to determine intensity zones.

The zones were used to determine the relative physical intensity of a
playthrough of T-WRECKS.



T-WRECKS STUDY DESIGN

Rate of perceived exertion was captured using the
Borg scale (Borg, G.A.V.) during the playthrough of
T-Wrecks and at each stage of the exercise step

test.



T-WRECKS STUDY DESIGN

Participants were also asked to complete a short post-test survey.

This was designed to provide information on exercise habits and video game
awareness.

Additionally, some insights on art direction and how functional the gameplay was
were also captured.



DATA - INTENSITY LOAD DISTRIBUTION

* Participants had diverse
exercise habits.

* Using modified summated
training zones (Scanlan et
al), we can see the relative
intensity across the range of
participants.

* Generally each participant
found commonality in
physical challenge and
Intensity, despite having
diverse activity and fitness
levels.



WHY DID THIS
WORK?

During the game’s intro tutorial, a 20
SECOND MAXIMUM EFFORT is demanded
from the player.

From this, the game establishes the
maximum speéd the player was able to
achieve, and then uses of that value
for the “ " lane and 70% of that value
for the “HARD” lane.

The intensity of the game is set RELATIVE
TO THE PLAYER'S OWN FITNESS.
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HOW CHALLENGING
DID IT FEEL?

Overall, participants
perceived the physical effort
of the T-wrecks game to be
LOWER than the Lode step —
test.

T-Wrecks Perceiwesd Elort

—

-Wrecks exergame Lest - How did this effort feel?

- Easy
Moderate Firs
Hard parhcigarts
Wery Harg
All Cut
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HOW CHALLENGING
WAS IT?

However, the heart rate data
showed that participants
generally worked HARDER during
T-Wrecks, than on the Lode step
test.

3 Participants recorded higher
maximum heart rates during T-
wrecks than the step test, and
most equalled their Max HR
several times.
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PARTICIPANT SENTIMENT

The qualitative data
supported this:
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Final Boss Exhaustion
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Additionally, RPE was taken before and after “Boss Fight” sprints during T-Wrecks, and also before and after the Lode step
test.

Most participants reported LOWER RPE LEVELS after the last boss sprint during T-Wrecks, than during the end of the Lode step
test (as expected most rated the end of the step test as maximum - 20).



PARTICIPANT
SENTIMENT

« All participants
indicated a
desire to play
more of T-
Wrecks.

* But participants
were less keen
to repeat the
Lode step test.
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PARTICIPANTS PLAYED T-WRECKS FIRST, THEN COMPLETED THE STEP TEST.
WHILE THE RECOVERY TIME SHOULDN’T HAVE IMPACTED THE RESULTS OF THE
STEP TEST, IT IS POSSIBLE THAT MENTAL FATIGUE COULD HAVE IMPACTED THE
PARTICIPANTS ABILITY TO PERFORM. THE NEXT STUDY DESIGN SHOULD

MﬁMﬂL NOTED THE GAME TOOK TOO LONG TO RESPOND — CHANGES
IN LANES, PARTICULARLY SLOWING DOWN DIDN’T HAPPEN QUICKLY ENOUGH!
THIS WAS DUE TO US USING A SPEED SENSOR ON THE REAR WHEEL, WHEN THE
PLAYER STOPPED PEDALLING THE WHEEL CONTINUED TO SPIN BECAUSE OF THE
FREEHUB!
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* HOW CAN THIS WORK WITH OTHER
GAME GENRE TYPES WITH CYCLING
EXERGAMES?

* HOW CAN WE PROVIDE A SUITABLE
DIFFICULT LEVEL FOR THOSE UNABLE
TO COMPLETE A MAXIMAL EFFORT?

CAMBRIDGE-DEVELOPED VO2 MAX ML
MODEL

* HOW MUCH IMPACT DOES THE ART
HAVE ON PLAYER MOTIVATION?

DOES IT MATTER WHO OR WHAT YOU PLAY
AS?

DOES A SPECIFIC VIRTUAL ENVIRONMENT
MOTIVATE YOU MORE?



THANK YOU!

QUESTIONS?
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