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ABSTRACT

BLE technology aims to help patients. that the system detects the behavior of the patient at
all times. to pose It can be applied to the elderly, disabled and those who need close care. The
accelerator sensor has been developed as a wearable device on the patient's wrist to detect behavior.
Daily life-friendly gestures such as walking, running, sitting Sleep, etc.

The system can detect the position of the wearer with the application of low-power
Bluetooth technology in combination with the built-in mechanical system, exploring the area for
determining the appropriate position in the reference note installation. To store the signal strength
measured by transmitting the beacons of the wearable device to the database. When a fall occurs,
the signal strength measured in the near-place reference to all wearables is calculated and compared
to the signal strength in each location of the stored data. To locate the user of the device, the system
will take the location with the notification to the application site, and the wearable will alert you in
a loud enough sound format for those nearby to help quickly.

To develop a spill detection system and monitor patients. The correctness of the posture
detection test was divided into 20 postures, with an average of 82 percent of all gestures. Problems
found in the development of positioning systems High noise value makes it not immediately

available. The solution improves the positioning system to be stable and available.
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2.1 maluTadiminniiannszuunsiasumsyndy
2.1.1 ESP32
ESP32 fl® SoC (System on a chip) Microcontroller ‘ﬁi quennalulad Wi-Fiuae
Bluetooth 33m0811uF1iAe) ninTasw3tn Espressit a1nszmeiu FensiFoude Wi-Fi oz
L%@Mﬁ@ﬂ’ﬂhéﬁ 2.4 GHz 41915314 1EEE 802.11 b/g/n lLa¥ Bluetooth am%"uﬁyﬁ Classic Mode
118% Low Energy Mode (Bluetooth Low Energy) Tasiifnanuosaiauid1a q ine1¥ila1%

19U UB3A DOIT ESP32 DEVKIT V1 7131113 1% Module ESP-WROOM-32 (iluFl1/5zn1ana

M3197 2.1 YoyanMaNIAYL3 ESP32

CPU Xtensa dual-core (or single-core) 32-bit LX6 microprocessor
Memory SRAM 4114 512KB, FLASH U119 16MB
Network Wi-Fi 17140 2.4 GHz 1193311 IEEE 802.11 b/g/n 11a¥ Bluetooth

V4.2 dual mode (Classic BR/EDR and Low Energy)

Connectivity GPIO 36 Pins, SPI, 12C, 12S, UART, CAN, ADC, DAC

Power supply 23-36V

51/ 2.1 Module ESP-WROOM-32 (418) ttazua3@¥ni DOIT ESP32 DEVKIT V1 (¥3)



2.1.2 MPU9250
A . . ~ Y A A
MPU9250 A® IMU (Inertial Measurement Units) flsznsov lildre MPU6500 N
Y g v Ia
Accelerometer 3-axis, Gyroscope 3-axis l01g AK8963 Failu Magnetometer 3-axis Haansn la
1 Y v J 3| 1 A v Y
271N sensor FIN ) %ziwwaawmaﬂmmmmu X, y UAS z Iﬂﬂ sensor fI'N €] mﬂymzmﬂmm
Y
uaz Poyanunaliagg  aeil
2.1.2.1 Accelerometer
A Aq Yo = o A <3
Accelerometer 1® Sensor ‘VIGlG]f’Jﬂﬂ'NiJLiQ g uonsimslasuudasnnus

1 [

@ I 1A A o w A Y 1 A’} a = 9
VYBIIAG NUIAUNY UNATABINNMAIT DY (m/s2) ¥i5® A0 TUNDINURAD (2) Iﬂﬂiﬁl’ﬂl{ﬂ
Y

MUNAUAAIT

M13197 2.2 oYM UNANAVDI Accelerometer 11 MPU9250

Digital Output 3-axis (x, y, 2)

Range +2g +4g +8g and £16g
Resolution 16-bit ADCs

Noise 8 mg RMS at 94Hz
Output data rate Low noise 4 — 4000Hz

2.1.2.2 Gyroscope
A Aq Yo = 2 3 [ = <
Gyroscope 19 Sensor Tli“]f?ﬂﬂ?]ﬁ“i]ﬂ\i gailuonsimsuasunlasnnuiGn

P

a ] [ 1A = 9 a o A
LB nuwIalmluosnaeIuIN (deg/s) Tﬂﬂmagamqmﬂuﬂmu

3197 2.3 i’fﬁ)gﬁﬂﬁ!ﬂﬂﬁﬂﬂl@& Gyroscopeslu MPU9250

Digital Output 3-axis (x,y, z)

Range +250 /s, £500%s , £1000%s , £2000 °/s
Resolution 16-bit ADCs

Noise 0.1 mg RMS at 92Hz

Output Data Rate Normal mode 4 — 8000 Hz




2.1.3 M5Stack
Ms5stack A9 SoC (System on a chip) L‘]dJuij AWMU Microcontroller 41911 ESP32 11
wousouaawa TFT LCD Tnanwazidon 320 x 240-pixel tag a1 1neluda funa nelu
299364} Chip IMU Sensor (MPU9250) 9 - axis 1182 393 UAAB NA113 080NN 81BN

il luvesa 3s e ldwannlulasenu

M3197 2.4 VoyanaaNTAYEI M5Stack

CPU 240MHz dual core, 600 DMIPS, 520KB SRAM, Wi-Fi, dual mode
Bluetooth

Memory Flash Memory ¥11® 16 MB

LCD TFT LCD Colorful 320 x 240, 2 “LQIJ

MEMS MPU9250

Network Wi-Fi ﬂ’ﬂllﬁ 2.4 GHz iag 5 GHz #1953 IEEE 802.11 b/g/n

1182 Bluetooth V4.2 dual mode (Classic BR/EDR and Low Energy)

Connectivity GPIO 30 pin, [2C, Audio, RXD, TXD
Micro SD card Maximal 16 GB
Battery 500 mAh @ 3.7V
EANS Yz’
M5-BUS WiFi/BLE

ESP32a@a%oMmH:

BATTERY / oA CP2102

BUZZER

TF-CARD

51/ 2.2 vesainnN M5Stack Grey



2.2 mallaginaniiannszuuszyamvanalueinms
2.2.1 Bluetooth Low Energy
Bluetooth Low Energy 79 Bluetooth 4.0 1 14ma3a1u1 Tagl4Wa9411u949 Bluetooth
Low Energy WalU111%1 Application #314nSwernsuuameoivinadnainisolgyau'ld
2 o v v o v <
8171 1U Y 79917U29013 10T 19 Bluetooth Low Energy 14131 au1n15 19911 naz thuwa

v 1 v 9
BLE 1911 u61un108 2.4 GHz ISM mstyeuasnduuin (luyiia mS) uaziinisaadoya

U
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g9 (1 Mbss) 183 Titimsyouae lsdwazidn1ig (Mode Sleep) auninazgniouaodn
9
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o L4 @ o 2 [ 1 1 0o o A ' ~
1131914099 UAT A UGNTNAINUAT HNIzgnuiuTude s dIAYyAD BI9N
MU luanyULU9 Generic Access Profile (GAP) 11ag Genetic Attribute Profile (GATT)
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