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Design of portable sleep monitoring system

DANG Changqing, CHEN Changsheng, ZHOU Heng
(The Electrical Engineering College, Guizhou University, Guiyang 550025, China)

[ Abstract] Considering that the current sleep monitoring equipment is expensive, single function, complicated to wear and
unreasonable detection methods, a sleep monitoring system with multi — sensor data fusion is designed. This system uses
STM32F407ZGT6 as the core main control chip, and uses the wearable vest sensor to process, store and send the collected human
characteristic signals to the mobile phone App. Aiming at the poor reliability of single sensor detection, this system uses multi—
sensor collection and analysis. Tests show that the system has achieved accurate monitoring of commonly used sleep parameters.

[ Key words] sleep monitoring system; STM32F407ZGT6; human body characteristic signal; signal processing; multiple sensors;
sleep parameters
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Fig. 1 General block diagram of the system
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Fig. 2 Hardware block diagram of the system
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Fig. 3 Charge amplification equivalent circuit diagram
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Fig. 4 Voltage amplifier circuit
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Fig. 5 Relationship between piezo-resistive value and pressure
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Fig. 6 Conditioning circuit of piezo—resistive signal
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Fig. 7 Overall design of system software

3.1 ERAEESOEHREFET

FGEN BB I 1900 58 I SRS FR SN 45 B AT
1 min BB 53 BT, Ry 7 8/ A ) 0 W8 45 454 S
XF AR R 52 R — IR AL BRI 7 Bl 20 s, T 5EXT
B AT R AR 3l X R A S AT L i A
FIE BB R TR G, i R A& T 1R 4 0

ABEATIX 20 s {55 B0 3RO A9 H 5, 7 P78 e 1)
XS UK R BRI RE , Q2R BEA e A B4
DX A% S5 5 HEA T A B3 BT, 4 s P A% SRRl 1Y)
IR 2 8 32/ 5 T 301 1] F) R 32 709% F) A5 R0 75 R
T 800 ~i, UNERK T 800 A xi, I E Sy I W 45
TR 0 (8 IR 3 RO RT3 19 1 e
R B AR S AN S 1 20 s 7 BOM I 34 £
L, BB R E N 8 B
€D

|20 s fo A BCtR i |

| s |

[iEsnvcsmaumpe || fesa

FHIE(E I

RS ]
AR A
Y
| msvoson | _ |
Al 2 A (L1
: HEIR

3% 1 min M AHFAE(E
I

E 8 H£EESLHBERHGREE
Fig. 8 Flow chart of physiological signal processing software
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Tab. 1 Difference between the extracted value of the sensor heart

rate and the actual value
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Tab. 2 Error after weighted average fusion
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Tab. 3 The difference between the sensor’s respiratory frequency

and the actual respiratory frequency
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Fig. 11 Report and issue of cloud platform data
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Tab. 4 Detection results under different sleeping positions
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Tab. 5 Detection results of the number of turns at different speeds
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Tab. 6 Detection results of non—flipping body movements
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Fig. 12 Comparison of data display between human—computer

interaction interface and SD card
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