%40 % 59 W I &/ O FROE O Vol. 42 No. 9

2021 49 H Chinese Journal of Scientific Instrument Sep. 2021

DOI: 10. 19650/j. cnki. ¢jsi. J2108010

FA W-FiEENBRIIBELEXERRZES

LER AR O XEMEFE T E O
(LB AR T E B SRR TR L 200240)

B A R TCRAL R G AL BT U8 3 20 R S SO0 R R i A SR AL i, DR v 5 AR T S R 1 ) TG TR TG 4R A IR
G T B AR B Ses 0 FH 2 B 0 13 [ 8, AR SCHE H R Wi-Fi {5 T8 R TCZR AL IR R B, R 1) 5055 0 s A2 I
PETRHT Wi-Fi @ LRSS T B0 Wi-Fi FE250, T Wi-Fi 20043 BUE EARSE Bl i 328 S AL 4R 51
TR BBAR IR ISR SEITE T & B 23 i AR FE CRAG R R 5t . SR 2% TCZR M| (LR S R IR R R 5 1L
B SR R IR BT 350 wW, L TCL N R Wi-Fi Bl & v e OB IR s E RS i 2% 5 m 14, LA 200 biv/'s MRG0
BREE . X RGN RES R 0 RS A SR A I RE O AL R SR AR TR R T R

KR JOERAL I I MU RS Wi-Fi R R EF R

RE4 %S TH89 TNI26 XEKARIRAD: A ERERAEF R ERED: 460. 40

An ultra-low-power wireless sensor system using Wi-Fi channels

Feng Xiaochen, Shao Zhuang, Wen Yumei, Li Ping, Wang Yao

(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract : The sensor nodes of existing wireless sensor systems require actively generated radio frequency electromagnetic waves for data
transmission, which leads to high power consumption. Passive wireless sensor systems that use backscattering modulation technology
require high-cost dedicated readers, which results in limited applications. To solve these problems, this article proposes an ultra-low-
power wireless sensor system that manipulates the Wi-Fi channels. The designed system modulates the sensing data into the signals
transmitted by the Wi-Fi device using backscattering modulation, which affects the parameters of the Wi-Fi channels. The system
achieves ultra-low-power wireless sensing without a dedicated reader by using a Wi-Fi receiving device to obtain channel state information
and training a machine learning detector capable of demodulating sensing data through the support vector machine. The wireless
temperature sensing system is established using a router, a wireless network card, and a wireless sensor node. The maximum power
consumption of the wireless sensor node is less than 350 wW. The Wi-Fi receiving device that employs a wireless network card can read
the sensing data transmitted at 200 bit/s when the wireless sensor node is within 5 m of the router. The system provides an effective
solution and satisfies the demand for ultra-low-power wireless sensors in smart homes, wearable devices, and other applications.
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Fig. 1 The principle of backscattering modulation
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Fig.2 The equivalent circuit of antenna backscattering
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Fig.3 The composition of the system
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