
 

1 

2012 SCEC FINAL REPORT 
 

Kinect Technology Game Play Mimicking Seismic Sensor Deployment  
 

Principal Investigator 
Debi Kilb (dkilb@ucsd.edu) 

 
Institutional Affiliation 

Scripps Institution of Oceanography 
Cecil H. and Ida M. Green Institute of Geophysics and Planetary Physics 

University of California, San Diego 
La Jolla, California 92093-0225 

 
ABSTRACT 
We use the Kinect technology to design a videogame that mimics how scientists 
deploy seismic instruments following a large earthquake. The Kinect gaming 
platform creates a fun and inexpensive tool for science education. At the 
beginning of the game a mainshock earthquake occurs and the player in the role 
of a scientist is instructed to deploy seismic instruments as quickly as possible 
and distributed them as uniformly as possible in the mainshock region to 
optimally record aftershocks. The game design is modular so that improvements 
and augmentations can be easily incorporated. To offer a range of learning 
opportunities the game is designed for informal education venues (e.g., 
museums and information centers).  Partnering with informal educators also 
allows us to interface efficiently with a relatively small group of educators, who 
will be the conduits to a larger audience of teachers and learners.   
Project website: http://idaweb.ucsd.edu/~dkilb/WEB/QCN/Overview.html. 
 
Intellectual Merit:  Players of our seismology learning game will begin to 
understand how and why scientists deploy seismic instruments after a large 
earthquake. They will also be introduced to concepts characteristically difficult to 
teach and understand such as how to locate a specific (longitude, latitude) 
location on a map. The game can be used as a companion tool to other 
seismology related programs such as the great California ShakeOut (participant 
base 8.6 million people) and the citizen scientist project the ‘Quake Catcher 
Network’, which is a large, low-cost seismic network of seismic sensors deployed 
in schools, homes and offices world-wide. 

 
Broader Impact: It is estimated that 65% of households in the USA play video 
games. Of these, there is wide range of socioeconomic conditions and there is a 
larger population of Hispanic and African American players than white players in 
the age range 8-18.  Our Kinect gaming platform is optimal to engage this 
underrepresented population of learners.  These funds also supported an 
undergraduate student (Choo) and a junior investigator (Yang) and the PI (Kilb) 
gave a TEDx talk “Using Videogames to Cultivate Future Scientists” that has 
been viewed by over 700 people. 
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PROJECT SUMMARY 

 
 

To capture the attention of today’s population typically requires more than a 
standard PowerPoint Presentation. Taking a new approach, in this project we 
use the popular “Kinect technology” gaming tool to engage science learners.  Not 
only does our game provide an engaging learning environment, but it also allows 
the players to interact as scientists, not just as static observers.   

Our game mimics how scientists deploy seismic instruments following a large 
earthquake, where key elements of the game include selecting sensor locations 
and adequately installing the sensors, and using videogame play to learn science 

concepts and science facts.  Players 
can explore 3D space and choose 
where they want to deploy their sensors 
(Figure 1) in order to record the most 
aftershock data.  Many of the scenarios 
within the game are taken from factual 
experiences. The game is designed to 
engage a wide audience, spanning 
ages K-to-grey, and we are specifically 
targeting informal education.  
 
GAME PLAY: Key elements of the 
game include selecting sensor 
locations, adequately installing the 
sensor, and improving the player’s 

scientific knowledge through interactive mini-games (described below). During 
game play, aftershocks can occur unexpectedly, as can other problems that 
require attention (e.g., power outages and theft). The player accrues points for 
quickly deploying their seismic sensor (recording as many initial aftershocks as 
possible), correctly installing the sensors (orientation with respect to north, 
properly securing, and testing), distributing the sensors adequately in the region, 
and troubleshooting problems. One can also net points for efficient use of game 
time.  
 
CARTOONS WITHIN GAME PLAY: To make the game appealing we use 
cartoon imagery (Figure 2), which is designed by Ms. Yerrie Choo our project’s 
cartoon artist. Yerrie uses an electronic drawing tablet and the Photoshop 
software to create these cartoons. This electronic format allows changes to be 
made easily and streamlines the creation of animated motions (e.g., hands up, 
hands down).  These cartoon images and animations are used to display project 
results and explain logistics of the game play. 
 

 
Figure 1: Players can select what 
building they want to deploy their 
sensor. 
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Figure 2. A sampling of cartoon characters used in the Quake Catcher 
videogame. UCSD undergraduate Ms. Yerrie Choo draws these cartoons.  
 
HOW IT WORKS (hardware, software and setup):  The Kinect camera 
transmits invisible near-infrared light and measures its ‘time of flight’ to reflect off 
an object, allowing it to distinguish objects within 1 centimeter in depth and 3 mm 
in height and width (Figure 3). The middleware can also respond to body 
gestures and voice commands. The game is written in programming language 
C# using Microsoft XNA and Visual Studio 2010; graphic shading is added using 
High Level Shader Language (HLSL), and rendering is produced using XNA's 
graphics libraries. 
 

 
Figure 3: Project Setup. Using the Kinect technology the player (blue figure) 
interacts with the videogame using simple body motions (i.e., no game controller 
required). 
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SETTING UP FOR GAME PLAY: The only requirements to setup game play in 
your local environment is obtaining: (1) the Kinect hardware (~$150); (2) a 
computer with a Windows operating system (Mac users can use a Windows 
emulator); and (3) our QCN game software (available for free download on 
request).  
 
MINI-GAMES: A primary component of our game are ‘mini games’ that are very 
short games that have a specific learning goal (Table 1).  These mini-games 
need to be completed as fast as possible.  To earn credit for properly installing a 
seismic sensor the player must successfully complete a mini-game.  Mini-games 
are chosen at random with the restriction that no mini-game be repeated within a 
single game session.   
 
Table 1: Mini-games included in the Quake Catcher Kinect videogame.  
 Mini-Game  

Name 
Description and scientific concept if applicable {type of 
motion required to complete the mini-game} 

1.  Travel Packing 200 sensors in a suitcase {Arm motions as in 
packing} 

2.  Permission Ask for permission to install a sensor in a home, office or 
school {knock on door} 

3.  Test Test the seismic sensor is working {vigorously jumping up 
and down}  

4.  Clean Cleaning the area where the seismic sensor will be installed 
{large arcing arm motions}  

5.  Tape Secure a seismic sensor in place using Velcro tape 
{selecting tape and senor and place them in the correct 
position} 

6.  Align Aligning the sensor to North using a compass {extended 
straight arms to rotate compass needle to the right or left} 

7.  Power Finding a generator in the dark after a power outage {use 
hand to search as if you are holding a flashlight} 

8.  Thief Someone has stolen your sensor and you must run to catch 
them {running in place, knees high} 

9.  Safety Take cover from a strong aftershock {drop, cover, hold on} 
10.  Maze Drive sensor to desired location through city streets {hand 

motions control forward/backward/left/right motion of the car} 
11.  P-wave Identify the p-wave on a seismogram {use hand to select p-

wave} 
12.  Convection Create convection to open a rift and build a chain of 

volcanoes {large circular motions with hands} 
13.  Planets List the eight planets in our solar system in order from the 

sun {use hand to select planet and place it in selection box} 
14.  Location  Find the location of a given geographic co-ordinate 

(longitude, latitude) on a map {use hand to select correct 
location on the map} 
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TESTING AND EVALUATION: SCEC funding has allowed us to demonstrate 
our game and iteratively improve it based on participant feedback (see list below 
of BIBLIOGRAPHY OF VENUES WHERE OUR QCN KINECT GAME WAS 
SHOWCASED DURING THIS FUNDING PERIOD).  We use both qualitative and 
quantitative measurements to track project success.  Qualitatively we gauge 
player’s excitement, interest and engagement in the game and quantitatively we 
track game-play statistics in terms of successfully completed mini-games and 
mini-game play duration.  
 

CONTINUED WORK BEYOND THE SCEC FUNDING CYCLE:  This project will 
flourish beyond the SCEC funding cycle.  SCEC funding acted as bridge funding 
to help us successfully secure funding from the Informal Science Education  
(ISE) NSF program (Award Number: 1222541; Principal Investigator: Deborah 
Kilb; NSF Organization: DRL; Award Amount: $249,464.00; 2-year project). 
 
BIBLIOGRAPHY OF VENUES WHERE OUR QCN KINECT GAME WAS 
SHOWCASED DURING THIS FUNDING PERIOD. 

1 National Ocean Science Bowl, La Jolla, California, A high-school 
student-learning event at the Scripps Institution of Oceanography, in 
association with the Birch Aquarium at Scripps (February 04, 2012). 

2 STEM Girl Scouts, An event for high-school STEM Girl Scouts, 
organized by the Birch Aquarium at Scripps. Held at Scripps 
Institution of Oceanography (April 13, 2012). 

3 [INVITED] CyberQUEST Teacher Workshop, Scripps Institution of 
Oceanography, La Jolla, California. A hands on introduction to the 
Kinect Learning Game for teachers participating in the CyberQUEST 
program (July 11, 2012). 

4 Poster presentation at the SCEC meeting, Palm Springs, CA. Daniel 
Rohrlick, Alan Yang, and Debi Kilb, “Using Videogames in 
Geoscience Education”, SCEC meeting (September 9-12, 2012). 

5 Game demonstration at the SCEC meeting poster session, Palm 
Springs, CA. The game was showcased for scientists participating in 
the SCEC meeting (September 9-12, 2012). 

6 AGU 2012. ED53G-04. “Experimenting with Educational Games using 
the Xbox, PC, and iPad” Daniel Rohrlick, Deborah L. Kilb, Cheryl L. 
Peach, Eric Simms, Alan Yang, Charina Layman, and Rebecca 
Deutscher. (December 07, 2012).  

7 [INVITED] TEDx event, Encinitas, CA. “Using Videogames to Cultivate 
Future Scientists”, D. Kilb, (December 8th, 2012) 

8 [INVITED] Earth Science Shaken, Not Stirred, E.W. Scripps Associates, 
Lecture by Daniel Rohrlick,  Scripps Programmer Analyst  "Quake 
Catcher Network Kinect Video Game Demonstration" (February 07, 
2013). 

9 Montessori Science Program.  Game demonstration at Scripps 
Institution of Oceanography (February 27th, 2013).  

 


