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Abstract Due to increasingly busy lifestyles, sleep time is gradually being reduced, leading to a growing
interest in effective sleep methods. Traditional alarms that only ring at a set time can disrupt efficient
sleep and increase fatigue. To solve this problem, a smart alarm system utilizing Raspberry Pi has been
proposed. The proposed alarm not only rings at a preset time, like conventional alarms, but also helps
by using an infrared sensor attached to the Raspberry Pi to detect the user's sleep onset time and
calculate the optimal sleep duration, setting the alarm accordingly. Additionally, it allows for easy naps
during the day by setting a fixed nap time. This Smart Alarm system was implemented using MIT App

Inventor. The proposed Smart Alarm system is expected to contribute to more efficient sleep.
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[Fig. 1] Sleep cycle
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[Fig. 2] Full operation flowchart
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[Fig. 3] PIR sensor setting angle
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[Fig. 4] MIT App Inventor: Blocks for alarm settings
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(Table 1> Smart alarm algorithm pseudo code

# 22 mode (¥ =E)
# alarm_time (& AIZH

# 22 alarm (Y& A2)

INPUT mode, alarm_time
pir_sensor (- 0

WHILE True:
pir_sensor (- PIR M XS
IF pir_sensor’t 22} ZX| Y& 7|2t Qi3 THEN:
current_time (- S Azt
sleep_start_time {- current_time
BREAK
ENDIF
ENDWHILE

IF mode = ADIE gt THEN:
cycle (- 0
WHILE cycle { AFSAE HF AlZh
cycle (- cycle + 90
sleep_end_time (- sleep_start_time + cycle
ENDWHILE
alarm_time ¢~ sleep_end_time - 90
ENDIF

IF mode = R 2= THEN:
alarm_time (- sleep_start_time + 15
IF alarm_time » AFZAL st AlZH THEN:
alarm_time (-~ AISXt H3t A2t
ENDIF
ENDIF

IF mode = Yt Azt THEN:
alarm_time - AtZAt 5t AlZt
ENDIF

WHILE True:
current_time (- S AlZt
IF current_time )= alarm_time THEN:
PLAY alarm
BREAK
ENDIF
ENDWHILE
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[Fig. 5] Raspberry Pi and peripheral device
connection circuit

[Fig. 6] General alarm settings screen
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[Fig. 71 Smart alarm settings screen
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[Fig. 8] Raspberry Pi screen for Smart alarm
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[Fig. 9] Nap alarm settings screen
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[Fig. 10] Raspberry Pi screen for Nap alarm
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