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AwareResponse: Simplified Personal Response System
based on Fiducial Markers

MoTOKI MIURAt and TOYOHISA NAKADA't

Conventional student response systems require electronic devices for collecting personal re-
sponses; i.e. wireless RF remote keypads, portable handhelds, PDAs, tablets or cell-phones.
Even though these devices are becoming inexpensive and popular, the management of these
devices causes extra burdens for teachers and students. We propose a method to collect
student responses by means of printed fiducial markers and tracking technology based on
computer vision. The students can submit a response by holding up their marker sheet. The
teacher can continuously track and record the student responses with personal ID in real time.
Scenarios of multiple choice questions and a 2D positioning are presented. We confirmed the
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tracking capacity of our system with 200 markers
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Fig.1 Typical usage of proposed method
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Fig.2 Fiducial marker sheet for our proposed method
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Fig.3 Coordinate system of fiducial marker
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Fig.4 Pointing method. The student controls his/her
cursor by Yaw and Pitch relatively.
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Fig.5 Response feedback window (for Learners)
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Fig.6 Response feedback (for Teachers)
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Fig.7 Sorted view by response and submitted time (for
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Fig.8 Response feedback for pointing mode

oooooboooooooboobooocoooooooon
oooooooooooooooobooooooooon
oooooobooooood
gobooooooenbOonOO s0000oooooOn
oooooooooooooooobooooboooooon
oooooboooooboooboooboooooo
OooooooooobooovyoOOOoO0Ooooooon
ooobOooooooboooobooooog
oooooooooooooooooooonooon
oo0oobOobO 20000000000000000
oo sbOooOoOOoOoouooooooooooboooon
ooboooobooooboooooooboooooog

4. 00O OO0

gdoooooooooooooooobooboooobooo
A4d0002100000000000000 1000
0000000000200 IEEE13940000 PGR
Scorpion SCOR-20SOC-KT, 1600x1200 0 0000
00000000000000 IEEE1394-PCI OO
000000 PCOPentium 4 3.8GHz, 000 2GBO

221

rnlz[Elolo/s@@msld o nlE ol [Feafif e

09 00O0O0ooOooOoOo21000000 20000000000
oooo9%booooooooo
Fig.9 Capture test result of 210 fiducial markers printed
on ten A4 paper sheets. Ninety percent of the mark-
ers were successfully recognized.
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