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SKIP THE BIOGRAPHY SLIDE!!

❑Born last century, Steve Bossert (Pronouns: _______)

❑Lives in Poughkeepsie, Nooooo Yaaaawk, originally from 
“on” Long Island not “in”. Get it right. BECSP no K for life.

❑Presented at “A New HOPE” in 2022 about SDR related 
topics with some guy named Joe Cupano NE2Z . Hi Joe! 

❑L-Band Satellite article in 2600 Magazine in 2021  -
Volume 38 Release 4 for those who read words on paper 
sometimes.

❑I like all wireless things, not just amateur radio cult stuff.

STEVE



MOTUS RID

UAT

ADS-B

TIS-B

RADIOSONDE

& HAB STUFF

WHAT ARE WE TALKING ABOUT?



WHY ARE WE TALKING ABOUT THIS?

❑Flying things are MEH interesting.

❑Flying things that transmit radio waves are MORE interesting.

❑Flying things that transmit unencrypted radio waves are EVEN MORE interesting.

❑Ground stations and massive databases of received radio waves are REALLY interesting.

❑Flying things that transmit ENCRYPTED radio waves is a different discussion, maybe? 



HOW CAN YOU GET THESE RADIO WAVES?

RTL-SDR V4 
(OR MOST ANY SDR REALLY)

HELTEC ESP32 LORA V3 
(or a few other cheap esp32 dev boards)



HOW CAN YOU GET THESE RADIO WAVES?

DEVICE 
MOTUS

VHF

MOTUS

UHF
RID ADS-B UAT TIS-B

NWS UA

UHF

HAB 

VHF

HAB

UHF

RTL-SDR V4 
(OR MOST ANY CHEAP SDR REALLY)

HELTEC ESP32 LORA V3 
(or a few other cheap esp32 dev boards)



BUT WAIT THERE IS MORE……

The correct antennae are very VERY important 

More about this NOT NOW!!



MOTUS 



WHAT IS MOTUS?
❑ MOTUS is Latin for movement or motion. It is not an acronym.

❑ Prior winged wildlife tracking existed. MOTUS is an organized global program, which started in Canada.

❑ Unified frequencies used for ease of system creation and end-user adoption.

❑ Not just winged creatures now too! 

Current MOTUS Highlights



WHAT IS MOTUS?

Current United States Frequencies

❑ 166.38 MHz (More Common)

❑ 434.00 MHz

❑ 2.4 GHz (Not Common yet)

Ground Station Estimates 

(As of 7/12/2024)

❑ 9 – Long Island

❑ 17 – Connecticut

❑ 7 – Hudson Valley 

❑ 10 – Northern New Jersey



WHAT IS MOTUS?
Ground Station Details

❑ Antennae are highly directional.

❑ Think of the antenna patterns like tripwires.

❑ Many ground stations support dual band now.

❑ Goal is to detect birds crossing the

       antenna beams.

❑ High gain antenna and low noise 

       amplifiers with filters very common.

❑ Bird transmitters very very weak 

       signal.  Around 1-3 mW usually.

❑ Organized by non-profits, academia

        and government agencies most often.

❑ Ground stations feed into a centralized hub 

        via internet connectivity. 

❑ All the data is available to the public 

       as it should!

UHF – 434 MHz
VHF – 166 MHz



WHAT IS MOTUS?

April 14, 2024

April 15, 2024

April 16, 2024

April 16, 2024

Boise Idaho

Sept 21, 2023

Sept 22, 2023

166 MHz

434 MHz East
West

Montauk New York

Ground Station Examples



WHAT IS MOTUS?
❑MOTUS transmitters for MOST birds just transmit an ID. No GPS. 

❑Database matches up the ID to the animal and where it was last spotted.

April 14, 2024

April 15, 2024

April 16, 2024

April 16, 2024

Sept 22, 2023

Sept 21, 2023

Sept 22, 2023



WHAT IS MOTUS?

April 14, 2024

April 15, 2024

April 16, 2024

April 16, 2024

Sept 22, 2023

Sept 21, 2023

Sept 22, 2023

Example Species Tracked 

❑ Sandpiper = 2709 (Most of birds)

❑ Little Brown Bat = 646 (Most of mammals)

❑ Monarch = 423 (Most of insects)

https://motus.org/data/species



SUMMARIZING MOTUS

April 14, 2024

April 15, 2024

April 16, 2024

April 16, 2024

Sept 22, 2023

Sept 21, 2023

Sept 22, 2023

❑ Most MOTUS Ground stations use 4 or more separate receivers.  

❑ Each receiver has a dedicated directional antenna, usually.

❑ Careful calibration and aiming of antenna is very important relative to magnetic compass bearings.

❑ Receivers connect to Raspberry Pi or similar single board computer (SBC).

❑ Internet access varies from site to backhaul to MOTUS network.

❑ Image and setup details at https://docs.motus.org/en   

❑ SensorGnome is a cool project name which is what many ground stations run from. 

❑ Great way to learn more about RF stuff along with all your computer and FOI skills.

https://docs.motus.org/en


RID



WHAT IS RID?

FAA Remote Identification – Mandatory as of March 16th, 2024, for “all”  UAS or “drones”.

You must comply. You must assimilate. We are FAA.

1. Operate a Standard Remote ID Drone – a 
drone produced with built-in Remote ID 
broadcast capabilities.

2. Operate a Drone with a Remote ID Broadcast 
Module – a device with Remote ID broadcast 
capabilities that can be attached to a drone.

3. Operate at an FAA-Recognized Identification 
Area (FRIA) – areas where drones without 
Remote ID broadcast capabilities can operate.

https://uasdoc.faa.gov/listDocs



WHAT IS RID?

How it is “transmitted”

● Bluetooth (BT4 LA & BT5 LR PHY)

● Wi-Fi (NAN & Beacons)

What is “transmitted” via RID:

● UA serial number or session ID 

● UA location (latitude/longitude) and altitude 

● UA Velocity 

● Control station location and elevation 

● Time Mark 

● UA emergency status

Almost every smartphone with a FREE app can receive all RID activity

THAT IS THE COOL PART!



WHAT IS RID?
If in RID range…..

❑ You will see the location of drone operator

❑ The location of the drone

❑ All the details about the drone

❑ All the details about the operator

Drone Scanner App (As Example)



WHAT IS RID?
If in RID range…..

❑ You will see the location of drone operator

❑ You will see the location of all drone's line 

of sight to your phone

❑ All the details about the drone

❑ All the details about the operator

COMPLIANCE WITH ASTM F3411 NEEDED 
OUTSIDE OF FAA RECOGNIZED AREAS

Holystone RID Module Interior



WHAT IS RID?

Open Drone ID (On Git of course!)

❑ You need to look at https://github.com/opendroneid  NOW!

❑ Decoders and encoders for RID can be done on an ESP32

❑ We all love wire shark (and probably Kismet if we ask nicely)

❑ Spoofing RID can be a very bad thing, Jerry. Very bad.

https://github.com/opendroneid


WHAT IS RID?

How do we know? How do THEY know?

❑ There is NO network of ground stations.

❑ There are NO official plans to have a network of ground stations.

❑ But….we all have smartphones and internet access, don’t we? (THINK ABOUT THAT)

❑ If there is no RID broadcast and you see/hear a drone, is that a good thing or bad thing?

❑ Pretty sure no ruby slippers or falling houses are involved with RID. Not the death of drones 

in the United States (or elsewhere).

RID and our rights of freedom….



ADS-B
+TIS-B & UAT



WHAT IS TIS-B, ADS-B AND UAT?

DURING LIVE PRESENTATION THIS WAS A  TIMED ANIMATION 



WHAT IS TIS-B, ADS-B AND UAT?

FROM ABOVE 

SIGNALS
(BUT NOT IN ORBIT)

AND NOW THE STUFF 

ON THE GROUND…

ADS-B TOWER

GROUND THINGS NEED FLYING SIGNALS

FLYING THINGS NEED GROUND SIGNALS

FLYING THINGS NEED FLYING SIGNALS

GROUND SIGNALS NEED FLYING SIGNALS?



WHAT IS TIS-B, ADS-B AND UAT?

General, Unpowered

& Experimental



WHAT IS TIS-B, ADS-B AND UAT?

YOUR GROUND STATION

DOES NOT NEED….

TO BE VERY HIGH

BUT IT HELPSDURING LIVE PRESENTATION THIS WAS A  TIMED 

ANIMATION 



WHAT ARE TIS-B, ADS-B AND UAT?
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WHAT ARE TIS-B, ADS-B AND UAT?

• 100% offline mapping, tracking 

and visualizations

• The advanced evolution of 

observing ADS-B, UAT, TIS-B

• Most all feed-based websites 

CENSOR air traffic by request.

• If you do not have your own 

GROUND STATION, you don’t 

know if you don’t know. 

MAKE YOUR 

OWN GROUND 

STATION SERVER



RADIOSONDE
& HAB STUFF

(THE LAST TOPIC)



WHAT ARE RADIOSONDES?

Launch Sites

US = ~91

CA = ~30

MX = ~15

GLOBAL = 300?
2X LAUNCH MOST. DAYS.



WHAT ARE RADIOSONDES?
Goal!!!

Wind Direction

Wind Speed

Temperature

Humidity

=

Upper Air Observation

REALLY IMPORTANT! 

401 to 406 MHz range



WHAT ARE RADIOSONDES?
Goal!!!

Wind Direction

Wind Speed

Temperature

Humidity

=

Upper Air Observation

REALLY IMPORTANT! 



WHAT ARE RADIOSONDES?
Goal!!!

Wind Direction

Wind Speed

Temperature

Humidity

=

Upper Air Observation

REALLY IMPORTANT! 



WHAT ARE RADIOSONDES?

WE



WHAT ARE RADIOSONDES?

WE



WHAT ARE RADIOSONDES?

WE

FREE

NOT FREE

SUPER PORTABLE 

ESP32 TRACKER



WHAT ARE RADIOSONDES?

WE

FREE

NOT FREE+



WHAT ARE RADIOSONDES?

WE

REPROGRAM WITH 

RS41ng ON GIT

WUT????

CONNECT DEBUG 

HERE & HERE & 

HERE & HERE & 

HERE



WHAT ARE HAB PROJECTS?
REPROGRAM

Convert from NWS 

 into [amateur radio]

Get your license!

Launch balloons!



THANKS & ANY MORE 

Q’S?
K2GOG@HVDN.ORG
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