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 This presentation shows the improvement in Helium hotspot 
coverage resulting from switching the hotspot antenna from an 
ANT-916-MHW-RPS-S 5.4 dBi antenna to a RAK 5.8 dBi Fiber Glass 
antenna.  

 

 Performance improvement is measured using signal strength 
data collected from a Browan Object Locator & visual 
information from Helium Explorer and Helium Mapper 

 

 Result: Switching from the ANT-916 antenna to the RAK antenna 
resulted in an average improvement of 0.5 RSSI and 7.6 db SNR 
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Outline 



 Increase hotspot range without spending a lot of 
money and without running afoul of the homeowner 
association 
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Objective 



Hardware 
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RAK 5.8 dBi Fiber Glass antenna 
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Antenna – Before and After 

ANT-916-MHW-RPS-S 5.4 dBi 
antenna 
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Antenna and Mount 
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Antenna and Mount 
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Parts List 
Item Description Cost 

1 Rak 5.8 dBI Fiberglass 
Antenna, (ordered on 
special, shipping free) 

$40.00 

2 .080 (5/64) thick Aluminum, 
6"x24", (cut from piece 
measuring 12"x24") 

$17.50  

3 Six inch,(6") 1-1/4x1-1/4 
wood furniture leg with 
embedded 5/16 threaded 
bolt 

$5.27 

4 5/16 Flat Washer, 5/16 
Machine Nut 

$1.57 

5 Paint to match house trim $7.32 

Total $71.66 
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Antenna Aesthetics 

Painted mount and bracket to 
match the house trim (Gary’s 
house – location of creamy-
holographic-cat) 
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Browan Object Locator 

The Tabs object locator is a multi-purpose 
tracker designed for asset tracking, pet 
tracking, personal objects, and valuable 
assets. The sensor is composed of a GNSS 
receiver, a push button, an LED indicator, 
and a USB-C connector. It contains a LiPo 
battery that can be recharged through the 
USB-C connector, and also includes a 
three-axis accelerometer which is 
optimized for different asset applications 
for response time and battery life. 
 

https://www.calchipconnect.com/products/browan-object-
locator  
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Results in Helium Explorer and 
Mapper 
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 2 Creamy Holographic Cat witnesses  
 Clever Orange Mustang  
 Gorgeous Fuchsia Penguin 
 
Blurry Buttery Pig is out of range as it sits in a valley 
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Hotspot Witnesses – Before New Antenna 

Hotspot Alt. 

Creamy 351 m 

Clever 315 m 

Gorgeous 315 m 

Blurry 301 m 



 3 Creamy Holographic Cat witnesses  

 Clever Orange Mustang 

 Gorgeous Fuchsia Penguin 

 Blurry Buttery Pig 
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Hotspot Witnesses – After New Antenna 

Hotspot Alt. 

Creamy 351 m 

Clever 315 m 

Gorgeous 315 m 

Blurry 301 m 



 (left side) Before antenna upgrade 
 (right side) After antenna upgrade - Creamy Holographic Cat reaches 3.5 mi.  
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Helium Mapper – Before and After 
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Coverage Mapping with a BOL 

Integrating a Browan Object Locator with https://mappers.helium.com   
 https://developer.helium.com/devices/coverage-mapping/mappers-quickstart 

 https://github.com/helium/console-decoders/tree/master/Browan/TAB  (use this code for the BOL’s decoder function) 

 

https://mappers.helium.com/
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Signal Strength Measurements 
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 Continuously Logging data from the BOL to a Google Sheet (Helium Network > Pipedream > Google 
Sheet) 

 Date/Time 

 Hotspot 

 RSSI 

 SNR 

 Latitude and Longitude 
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Measuring Signal Quality 

 Browan Object Locator (BOL) device at 
Mike’s house 

 

 Creamy Holographic Cat hotspot at 
Gary’s house 



Switching from the ANT-916 antenna to the RAK antenna resulted in an average improvement 
of 0.5 RSSI and 7.6 db SNR.  
Data source is from BOL data logged to a Google Sheet. 
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Signal Quality – Before and After 



 TOP – Google Sheet Data log from BOL 

 RIGHT – mappers.helium.com showing creamy-
holographic-cat (red square) and newly mapped 
data points after antenna upgrade (red circle) 
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Signal Quality at Furthest Points 



 Switching to the RAK antenna measurably increased 
the range of the hotspot 

 Able to reach 1 additional hotspot witness 1.13 miles 
away that is located in a valley 

 Able to reach a sensor 3.5 miles away 

 At a distance of 1.2 miles, saw an average improvement 
of 0.5 RSSI and 7.6 db SNR in signal quality 
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Summary & Recap 



Item More Information 

ANT-916-MHW-RPS-S 5.4 dBi antenna 
from Digi-key 

https://www.digikey.com/en/products/detail/linx-technologies-inc/ANT-916-
MHW-RPS-S/446320  

RAK 5.8 dBi Fiber Glass antenna https://store.rakwireless.com/products/fiber-glass-
antenna?variant=27103006359652  

Helium Explorer https://explorer.helium.com/coverage  

Helium Mapper https://mappers.helium.com/  

HowTo_ReverseGeoCode_in_Pipedream-
SHARE.pdf (White Paper with details on 
gps calculations shown today; references 
for getting started with logging data to 
Google Sheets through Pipedream) 

https://github.com/mikedsp/helium/blob/master/MyDocuments/HowTo_Re
verseGeoCode_in_Pipedream-SHARE.pdf  
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 Gary Thatcher 

 gary@glloydthatcherconsultingllc.com  

 https://glloydthatcherconsultingllc.com/  

 Mike Boucher 

 mikeboucher@yahoo.com 

 Helium Discord: dangermikeb 

 https://www.linkedin.com/in/mikedsp/  

12/17/2020 Gary Thatcher and Mike Boucher for Helium Hacks – 12/16/2020 23 

Contact Information 

mailto:gary@glloydthatcherconsultingllc.com
https://glloydthatcherconsultingllc.com/
https://glloydthatcherconsultingllc.com/
mailto:mikeboucher@yahoo.com
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https://www.linkedin.com/in/mikedsp/
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Thanks! 


