¥39% o6 HL T 5 AR 2 4R Vol.39 No.6
- 154 JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2025 4 6 J

DO 10. 13382/]. jemi. B2508460

ET loRa Mesh HEEEITMNEES"

2ok F W oA & o 2 #EE oA
(1. PUIAE o B A2 KRB A 61003152, sh s Bk YR B
AR A A RA T RAS 610041)

A R A R o A B AR S PR DR R IR M A 5 0K, B T — R BE T LoRa Mesh (1% £ BT I i R
%, F% KA RadioHead PR SEEE B LU 2Bk Mesh W15, #0F T 1 B P4 IBRHE BB , 25 & PR BTIR A 55 FR 2 (g e i), =y
R LoRa ML HIEYE 2= rh Je W 5C , FHiEA momliR &5 28 AT S vl AL, @l R 5 LoRaMeshSim , #5411 74 4
TR ATAGTE 18 18155 5 5 AL XS 5 MRS R B0 G K 5 & R R AR A R I R GekBE . SEIR 25 R R | e 850dE & 3% ol
1 /b B, RGEBIRBE R E T 99. 5% ; Y& L H BT E 26 A/h I, BB K TR 83. 2%, [N, B0 K 5 1 in 5 5%
ZE WS F, 150 bytes B A T4 0S8RBT L 30 bytes N T 29 2. 1 %, BFSEAHIERM, B4R T B4
RAFRRGEMESY R MiTEm AR A T 55 h R Sk vh 2y R ZEPE RIS, 42 AR nTlad A 3& Ny A 1 5
BREM Sk — R T R R MR SRR, BUAN  TE SR E IR P S HE T /M LoRa Mesh MIZ% HEA TSI BAIE , B1IN T R 40
P BR S AT A S (e

KRR B EEIT ; LoRa Mesh; 18 i Wil ; TELR AL IERAR I 4% s i1 3R

RESES: TN2 XEFERIRTE: A ERREZERSERRE: 510.50

LoRa Mesh-based smart medical measurement system

Liang Huan' Jian Ming” Liu Juan' Liu Ying' Xu Yanjie' Liu Ya'

(1. Sichuan Provincial Hospital of Traditional Chinese Medicine, Chengdu 610031, China; 2. Nuclear Power Institute of
China Chengdu Zhonghe Haichuan Nuclear Technology Co., Ltd., Chengdu 610041, China)
Abstract: A smart medical measurement system based on LoRa Mesh was designed to address the need for synchronized monitoring of
physiological parameters and environmental factors in chronic disease management. The system employs the RadioHead protocol stack to
achieve self-organized multi-hop mesh communication and is deployed within an endocrinology ward, integrating environmental sensing with
patient health monitoring. Data from wearable terminals and environmental nodes are transmitted via LoRa modules to a central gateway and
uploaded to a cloud server for storage and visualization. By extending the LoRaMeshSim simulation platform, the system was tested in a
hospital scenario with 74 nodes distributed across 18 rooms and corridors, under varying payload lengths (30, 90, and 150 bytes) and
transmission rates (1 to 26 packets per hour). Simulation results showed that the delivery rate remained above 99. 5% when the packet
generation rate was 1 packet per hour, but dropped to approximately 83.2% at 26 packets per hour. Moreover, increasing the packet
length significantly elevated collision occurrences, with 150-byte packets encountering approximately 2. 1 times more collisions than 30-
byte packets. The analysis demonstrates that the proposed system maintains good stability and scalability under moderate to low data
loads, while signal collisions and transceiver contention become critical challenges at higher loads. Future work will focus on introducing
adaptive spreading factor adjustments and intelligent routing algorithms to further enhance the system’s reliability and energy efficiency.
In addition, a small-scale LoRa Mesh network was physically deployed in a laboratory setting to experimentally validate the system’ s
communication reliability and practical applicability.
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Fig. 5 The simulation of LoRaWAN
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6/11/2025, 5:39:46 PM  node: Data packet display
msg.payload : string[186]

vstring(186]
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b'l Dest: 2 Next Hop: 2 State:
b'2 Dest: 3 Next Hop: 3 State:
'3 Dest: 0 Next Hop: @ State:
4 Dest: 0 Next Hop: © State:
5 Dest: 0 Next Hop: @ State:
6 Dest: O Next Hop: @ State:
'7 Dest: O Next Hop: © State:
8 Dest: 0 Next Hop: © State:
9 Dest: 0 Next Hop: © State:
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Fig. 12 The screenshot of the raspberry pi
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