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Share research findings and 
learnings about system 
performance from several IoT 
systems on the Helium network 
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Objective 



 

 

 

 About Gary and Mike 

 System overview 

 Problem statement 

 Performance Measurement 

 Root Cause 

 Solution options 

 Current status 

 Areas for Further investigation 

 References 
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Agenda 



 

 Hitechdb LLC is an IoT consulting company that designs and deploys 
IoT monitoring solutions using the Helium network 

 Gary has been designing and installing commercial and high-end 
residential HVAC systems for 30 years, specializing in control 
integration, load calculation, foam envelopes, variable refrigerant 
flow and geothermal solutions. 

 Mike is an electrical engineer turned software engineer turned 
project/program/product manager who has spent his career 
designing, building, and delivering systems and solutions in the 
Telecom, Mobile, and Healthcare industries. 
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About Gary and Mike 



 

 

 

12/1/2021 Mike Boucher & Gary Thatcher 5 

Systems Overview 
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Problem Statement 



 

 

 Hitechdb, a Helium partner, has 3 systems on the Helium 
network, consisting of various Browan sensors. 

 All 3 systems exhibited similar behavior 

 Performance, as defined by Packet Completion Percentage, declined 
from near 100% to 20-30% within 18 – 23 days of system deployment. 
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Problem Statement 
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System Performance 
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Performance Measurement – Packet 
Completion Rate 



 When looking at RSSI, SNR, and Spreading Factor (SF) data from the 
sensor logs, a strong correlation is seen between the SF value and the 
packet completion rate. Specifically, the following two observations 
apply to every sensor in the Rogers and Sunrise systems: 

 When the sensor is activated, the SF starts at 7 then over time 
increments to 10 

 Shortly after achieving a spreading factor of 10, the packet completion 
rate drops dramatically 

 

 

 When the sensor’s spreading factor changes to SF10, packet 
completion rate declines significantly 
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Root Cause 



 

 

 

12/1/2021 Mike Boucher & Gary Thatcher 11 

Root Cause 



 Q: How do you get the sensor to change from SF10 to a lower SF? 

 A:  

 Send a UART command to the sensor from the PC 

 Send a downlink on port 0 to set SF7 

 enable ADR 
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Solution Options 
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Enabling ADR 
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Enabling ADR - Results 



 Q: For sensors already deployed, how long does it take for the SF to 
update – and will it stay off SF10? 
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Enabling ADR, but…. 
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Future Investigation &  
 

 

 Once the ADR takes effect, will the sensor stay off SF10? 

 What about a different sensor type? 

 

 



 

 

 

 Full report and data files are available here 

 https://github.com/mikedsp/helium/tree/master/Browan%20Sensor%20P
erformance%20Analysis%20on%20the%20Helium%20Network   
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 Gary Thatcher: garyt@hitecdb.com 

 Mike Boucher: mikeb@hitechdb.com 

 

12/1/2021 Mike Boucher & Gary Thatcher 18 

Thank You! 

mailto:garyt@hitecdb.com
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Bonus Slides 
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Sensor List 
Sensor ID Function Packet Triggers 

TBHV110_4 Indoor Air 
Quality 

Packet Triggers: 5-minute inactivity, ±2°C 
delta(environment temp), ±5 %RH 
Delta, ±25 IAQ Index Delta. 

TBHH100_7 Temp/Humidity 60-minute inactivity, ±2 °C delta, ±5 %RH Delta 

TBHH100_8 Temp/Humidity 
 

60-minute inactivity, ±2 °C delta, ±5 %RH Delta 

TBWL100_7 Leak Detect, 
Temp/Humidity 

60-minute inactivity, ±2 °C delta, ±5 %RH Delta, 
water leakage detection per 5 minutes 

TBWL100_8 Leak Detect, 
Temp/Humidity 

60-minute inactivity, ±2 °C delta, ±5 %RH Delta, 
water leakage detection per 5 minutes 

TBWL100_9 Leak Detect, 
Temp/Humidity 

60-minute inactivity, ±2 °C delta, ±5 %RH Delta, 
water leakage detection per 5 minutes 

TBWL100_10 Leak Detect, 
Temp/Humidity 

60-minute inactivity, ±2 °C delta, ±5 %RH Delta, 
water leakage detection per 5 minutes 


