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Smart farms and smart factories utilize various environmental measurement and task recognition sensors. For situations
requiring simultaneous measurements, a multi-sensor module that combines several sensors into one unit is advantageous.
This study focuses on integrating various sensors into a single module and proposing an optimal usage method to
minimize the power consumption of a wireless multi-sensor module capable of remote measurements. Analysis of the
power consumption of individual sensor components revealed that when the measurement interval exceeds one minute,
power consumption can be reduced by over 50.3% by turmning off sensors during idle periods. If real-time responsiveness is
not essential, the most efficient approach is to keep the entire module in sleep mode during these idle periods. A practical
experiment was conducted using a multi-sensor module equipped with temperature and humidity, illuminance, CO,
concentration, and soil moisture sensors. When continuously powered, the module operated for 40 hours on a 3500 mAh
Li-ion battery. However, by implementing sleep mode with a five-minute measurement interval, the operational duration
extended to 562 hours.
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Table 1 Components and specifications of the wireless multi sensor

modules
Components Model Specification
Temperature and AHT25 Temperature : -40 to 80°C
humidity sensor (ASAIR) Humidity : 0-100%
. VEML7700
Light sensor (Adafruit) Range : 0-120k lux
SH-DS
CO, sensor (Soha-tech) Range : 0-3,000 ppm
. . VWC T7 . 0
Soil moisture sensor (TSE) Range : 0-100%
DC-DC step-up ~ SZH-PWBU-008 Input : 2-24 V
power converter (SMG) Output : 5-26 V
. Clock : up to 133 MHz
MCU Raspberry Pi Pico Flash : 2 MB
Wireless BoT-TMAS50 Bluetooth 5.3
communication part ~ (CHIPSEN) Class 1
Power timer TPLS110 Current at sleep mode :
(Adaftuit) 20uA @ 3.3V
Batte MG-500MKES Type : Li-ion 18650
Ty (SHINA C&C) Capacity : 3,500 mAh
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Fig. 2 Configuration of the wireless multi-sensor module manufactured
for the experiment
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4 Current and power consumptions of components in the
wireless multi-sensor module

22 BEY M2 A0Z =X

AkEl 54 SR BES AMStel WY Ans 24
Sapstelnh. WA A AAEY AY 2uge 235 S
A 7 Ao AUS BT 20 HFE ST L4
A, 2% AN, E4E Aol AAe] g ekl 33 V
2 st ARG ZHskeArh. COMAM(SHDS)= % 3
o sk

o] 5-9VololA 7V HAUdE Fadte] ARatS 574
a3d 488 B RES gEol e R 5Ee]
woll 4V Y Aol FwEHth wEhA SUEE(SZH-
PWBU-008)% o]&3lo] 7VE
ofl= 5
MCU EE9| Ag Ange ZA3519L=r

8 &

ZotnE 1% AYx 3t E3F Bluetooth T ET}F
| Z}7F 33 Vel 4V

S Faste SHsA Xd% wolles TAEete]o]
(RD6006, DAQNET)E ARE-3}9 11 —i‘—é ol dolg =1
71%0] Q= HEn]E|(B41T+, OWON)— ARgSElEE AR &

Ao 2t 23| HAC0 R 1057 ZA3Hc).
_2_2—173_1,]— L&ET Aﬂ/ﬁ 2T A )\.] =Y, 1 2871 Aﬂ/\i CO, }\_]]}\1
AR Bl 94 7h7)h 38.38-42.34 uW, 299.7-332.2

uw,

13.47-16.69 mW, 56.84-231.07 mW=Z ZSH =t Z=AN

A9 —‘?— 74]#%% o] kAl AH] Eo] Wstsl gl =
7} 5848 2v] M) BT 2uo| ©g Lu)HE Aol
200 32.5 W ol gle). EYEAARE Soro] s
4 F2 AHelAE 14 mW 229 HAgS AR
E41& 93t Bluetooth 2 E2] 79 A4 7] %EH(Advemslng
Mode)ol| A= 2.44-8.70 mWollA] ¥HE3ict 2 Alelj(Connection

350
= 301.0 y Humi i
% 300 lTeTnp.SjHumld. mLight
.,§. 250 Soil moisture CO:
2 B Wireless comm.  ®MCU
g 200 149.5
2 150 -
S o 1012
e 100 B 22 e s
&£ 50 . . .
0

Always 1min. 2min. 5min. 10 min. 15 min.

Measurement interval

Fig. 5 Power consumption of the wireless multi-sensor module
according to the measurement interval
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Fig. 6 Power consumption ratio of the wireless multi-sensor module
according to the measurement interval
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Fig. 7 Optimal operation algorithm of wireless multi-sensor module
for minimizing power consumption
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