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A Method for Controlling Biological Condition
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Abstract: Recently, health care systems have attracted a great deal of attention. However, conventional sys-
tems supports users indirectly, such as giving advice based on sensed biological information. This research
proposes a new health care system that directly control biological condition by presenting false biological
information. Our system utilizes the concept of placebo effect, which means the user believes the presented
contents from the health care system. Evaluation results confirmed that the false information has a consis-

tent but different effect for each user. Moreover, we implemented a prototype of health care system that

automatically controls the false information.
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Fig. 2 Four types of false information.
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Table 1 Contents of exercising.

o b ES) (FE) TEE (#5)
1 60 rpm 80 rpm—+JEie
2 60 rpm 80 rpm
3 80 rpm 60 rpm
4 80 rpm 60 rpm-HFEA
5 60 rpm-+#F1 | 80 rpm-+FEi
6 60 rpm-+F5ie | 80 rpm+#EFl
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Fig. 3 A snapshot of experimentation (1).
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Fig. 4 Changes in heart rate (participant A at first trial).
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% 2 60rpm FFOfFR
Table 2 Evaluation results in 60 rpm.
il - HEAE
1set 2set 3set 4set 5set 6set
BEERE A 2.5 x 1072 —52x107% | 6.4x10°3 4.4 x 1072 1.4x1072 | 34x 1073
4set(—9.0 x 1072), #&H I, O 1, O I, O 1, O I, O i, O
5set(—1.0 x 10~2), #&Al ! | \ | | I
6set(7.1 x 1072), F&itt t t, O 1, O 1 1, O t, O
WERE B 1.9 x 1072 1.8x1072 | =1.8x107* | —1.1x1072 | 1.7x 1072 | 2.0x 1073
4set(0.19), & 1, O t, O 1, O t, O 1, O t, O
5set(—7.5 x 1073), #&Al | ! | 1 | !
6set(—1.5 x 1072), Fi ! | | | | !
WeERE C 1.0 x 10~2 1.2 x 1072 5.2 x 1073 1.0 x 10—2 1.9 x 1073 | 6.3 x 1072
4set(3.3 x 1073), #&AI ! | ! ! ) !
5set(—4.7 x 10~2), #&A I, O i, O ! t, O I, O i, O
6set(—3.1 x 1073), &k I, O 1, O I, O I, O I, O I, O
HeERE D —1.5x107% | =1.5x 1073 | 4.2x103 48 x107% | 28x 1072 | 1.2 x 1072
4set(-0.10), #&A I, O iV, O I, O i\, O I, O i\, O
5set(—4.0 x 10~2), #&All I, O | ! 1 I, O i, O
6set(—6.9 x 1072), Fike I, O 1, O I, O 1, O I, O I, O
WERE B 1.3 x 1072 9.4 x 1073 1.4 x 1072 —4.3%x107% | 74x107% | 29 x 1072
4set(8.5 x 10~2), #&Al 1, O t, O 1, O t, O 1, O t, O
Sset(—4.2 x 1072), #&Al I, O v, O I, O ! I, O I, O
6set(9.0 x 1073), Fi ! 1, O ! 1 ) !
WERE F —53x107% | 32x107% | —34x107% | 1.0x1072 | 1.1x1072 | 6.5x 1073
4set(—2.8 x 1072), A ! | ! 1, O i1, 0O I, 0O
5set(—4.6 x 1072), #&Al I, O 1, O I, O 1, O I, O I, O
6set(—2.7 x 1072), Fike I, O 1, O ! 1, O I, O I, O
% 3 80rpm BFOfERE
Table 3 Evaluation results in 80 rpm.
Jilf) - HEAE
1set 2set 3set 4set Hset 6set
WibEE A 2.4 x 1072 4.4 x 1073 8.3 x10~* 1.1 x 1073 —1.0 x 1072 1.3 x 1072
1set(-0.12), FEike | I ! ! | !
5set(5.3 x 1072), Sk ) 1 1 -0 t-0 ) 1
6set(—8.3 x 1072), #EA | ! 1 -0 -0 -0 1 -0
B B —2.7x 1072 2.6 x 102 4.0 x 1073 —71x107% | =21 x 1073 | —1.8 x 1073
1set(9.3 x 1072), F&ite 10 t-0O 10 t-0 10 t-0
5set(—7.1 x 1075), F&it | ! | I | !
6set(6.0 x 1072), #&A 1 1 1O t-O 1O t-0O
WeERE C 4.6 x 1072 2.7 x 102 1.9 x 1072 1.9 x 1072 3.5 x 1072 3.5 x 1072
Iset(—4.2 x 1072), ik RO e) 1 -0 1 -0 1 -0 1 -0
5set(8.8 x 1072), Sk 10 t-0O 1 -0 t-0 1 -0 t-0
6set(-0.12), #EA 1 -0 1 -0 1 -0 1 -0 -0 1 -0
Wb D —72x107% | =53 x 1073 | —8.0 x 10~ 1.0 x 10—2 —1.5x 1072 7.5 x 1073
1set(3.1 x 10~2), &k 10 t-0 ) 1 1 -0 1
5set(9.8 x 1072), Sk +-0 t-0 1 -0 t-0 1 -0 t-0
6set(—4.5 x 10~2), #EAl -0 ! | ! | 1 -0
WERE B 1.3 x 1072 9.4 x 1073 14x1072 | —43x107% | 7.4x1073 2.9 x 1072
Iset(8.5 x 1072), F&ite +-0O t-0 10 t-0 1 -0 t-0
Sset(—4.2 x 1072), F&ite 1 -0 1 -0 1 -0 ! 1 -0 1 -0
6set(9.0 x 1073), #EAI | 1 -0 ! 1 ) !
WERE F —5.2x1072 | —1.0 x 103 1.2 x 1073 59x 1073 | =7.1x1073 | 4.0x 1073
Iset(—5.1 x 1072), 582 ) V-0 ) e) RO V-0
5set(5.1 x 1073), Sk ) 1 ) 1 ) 1
6set(—1.6 x 10~2), #EAl | ! | ! ! !

© 2013 Information Processing Society of Japan
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Fig. 5 A snapshot of experimentation (2).
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Fig. 6 Changes in heart rate (participant A at second trial).
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Table 4 Evaluation results in presentation.
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Fig. 7 A screenshot of the prototype system.
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