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Virtual Sleep Sensor with PSQI for Sleep Therapy Service

Byung Mun Leef, Hee Joung HwangH

ABSTRACT

This paper proposes a virtual sleep sensor in order to monitor sleep disorder for an individual, and
presents a therapy service model for the sleep management. PSQI score is usually used clinically to

evaluate the levels of sleep disorder.

However, The PSQI score which was only gleaned through an

interview on a questionnaire can not be accurate because it is difficult to remember something about
sleep during the last month. In order to resolve this problem, This paper presented the virtual sleep sensor
that has a protocol to receive sleep information through physical sensors and smart algorithm. In addition,
the virtual sleep sensor can be contributed to a service model for sleep therapy when it is combined
with light therapy and aromatherapy. Finally, based on the findings of the experiment, its effectiveness

was confirmed in the proposed model.
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Fig. 1. Sense sleep monitor and its application,
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1. When have you usually gone to bed?

3. When have you usually gotten up in the morning?

The Pittsburgh Sleep Quality Index (PSQI)

Instructions: The following questions relate to your usual sleep habits during the past month only. Your answers should indicate the
most accurate reply for the majority of days and nights in the past month. Please answer all questions. During the past month,

2. How long (in minutes) has it taken you to fall asleep each night?

4. How many hours of actual sleep do you get at night? (This may be different than the number of hours you spend in bed)

5. During the past month, how often have you
had trouble sleeping because you...

Not during Less than Once or Three or
the past once a twice a more times
month (0) week (1) week (2) week (3)

a. Cannot get to sleep within 30 minutes

b. Wake up in the middle of the night or early momning

c. Have to get up to use the bathroom

d. Cannot breathe comfortably

e, Cough or snore loudly

. Feel too cold

. Feel too hot

h. Have bad dreams

i. Have pain

J. Other reason(s), please describe, including how often you
have had trouble sleeping because of this reason(s):

6. During the past month, how often have you taken medicine
(prescribed or “over the counter”) to help you sleep?

7. During the past month, how often have you had trouble staying
awake while driving, eating meals, or engaging in social activity?

8, During the past month, how much of a problem has it been for
you to keep up enthusiasm to get things done?

Very Fairly Fairly Very
good (0) good (1) bad (2) bad (3)

9. During the past month, how would you rate your sleep
quality overall?

Fig. 3. PSQI questionnaire,
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Fig. 4. Sleep therapy service model,
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Fig. 5. Sequence diagram for the sleep therapy service model,
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— B ¢
Virtual Sleep tr?ubles dt_lrlng the past njonth
= breathing, snoring, cough, pain — @

Sleep Sensor —

= using the bathroom
= light, sound problem

Accumulate
Index score

psalé~s
: Ask a patient on the examination
(o | 84— " - medicine nol
Examination = social activity
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Fig. 6. Smart evaluation flow using PSQl data from sensor and server,
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Table 1. Comparison for PSQI and PSQI with smart sleep sensor

Comparison of sleep disorder
number of -
experiments sleep disorder among PSQI (a) PSQI + virtual sensor (b)
the people good sleep sleep disorder good sleep sleep disorder
1 27 81 19 76 24
2 20 84 16 78 22
3 25 7 23 76 24
4 21 80 20 81 25
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