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SKIP THE BIOGRAPHY SLIDE!!

aBorn last century, Steve Bossert (Pronouns: TEVE)

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

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

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

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



WHATARE WE TALKING ABOUT?
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MOTUS RID ADs.p~ RADIOSONDE
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WHY ARE WE TALKING ABOUT THIS?
NO
QFlying things are MEH interesting. PARKING

- >
QFlying things that transmit radio waves are MORE interesting. o

‘Smartsgecom » 800952 1451 + K2 0608

QFlying things that transmit unencrypted radio waves are EVEN MORE interesting.

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

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

K




HOW CAN YOU GET THESE RADIO WAVES?

IMPROVED THERMALS  ENTIRE PCB REDESIGNED
TRIPLEXED FRONT (FIXES VCO LOCK PROBLEMS) FOR LOWER NOISE

END DESIGN 4.5V BIAS TEE
(IMPROVED FILTERING) < oFrwaRE CONTROLLED)

IMPROVED POWER SUPPLY
(REDUCED PHASE NOISE)

R828D 1PPMTCXO

SMA FEMALE
CONNECTOR

ADDITIONALESD  HF UPCONVERTER 12C, CLK, POWER GPIO EXPANSION  USB RF CHOKE
ERIELINN NOTCHFILTERS EXPANSIONPORTS ~ PORTS ~ (ReuovEsusanoss

RTL-SDR V4

(ORMOST-ANY SDR REALLY)

0.96" OLED I2C

power indicator

nal indicator

NP
6

ESP32 chip

HELTEC ESP32 LORA V3

(or a few other cheap esp32 dev boards)



CAN YOU GET THESE RAD

RTL-SDR V4 ‘ ‘ 3 ‘
(OR MOST ANY CHEAP SDR REALLY) l l ’ l l‘ l‘ lb l‘ lb

HELTEC ESP32 LORA V3

(or a few other cheap esp32 dev boards) .’ l‘ l‘ l’ l‘ l’ l‘ .’ l‘

RTL-SDR Blog V4 R828D RTL2832U 1PPM TCXO SMA Software Defined
Radio (Dongle Only)
Includes 1x RTL-SDR Blog brand R&828D RTL2832U 1PPM TCXO SMA V4 Dongle.

HiLetgo ESP32 LoRa V3 SX1262 0.96 inch OLED Display
Development Board WIFI Bluetooth Dual Core 240MHz
CP2102 and 433-510MHz Antenna for Arduino Smart WIFI
LoRa 32(Unsoldered)

Visit the HiLetgo Store
4.0 %W WYy ¥ 85ratings | Search this page
50+ bought in past month

$25%

Get Fast, Free Shipping with Amazon Prime
FREE Returns ~

The best value RTL-SDR on the market! Several improvements over generic brands including use of
the R828D tuner, triplexed input filter, notch filter, improved component tolerances, a 1 PP

temperature compensated oscillator (TGXO), SMA F connector, aluminium case with passive
cooling, bias tee circuit, improved power supply, and built in HF upconverter

MOTE: This is the newer W4 design, and it requires updating to the latest drivers to work. Before
purchasing, please ensure that you understand that not all applications work with the V4 yet!
Compatibility with most popular software is now ckay, but some niche programs are still lagging with
support. Please consult the V4 users guide for more information.

Get $60 off instantly: Pay $0.00 $25:93 upon approval for the Amazon Store Card. No annual fee.

Brand HiLetgo —
Connectivity Technology Bluetooth, Wi-Fi

Flease see the RTL-SDR Blog V4 Release post for more information.

Amazon USA warehouse in stock. Wireless Communication Bluetooth

Chinese worldwide warehouse in stock. Standard

usA Worldwide AIiExpress' ebay Price: $31.95 USD

\

Processor Count 2

Roll over image to zoom in



WAIT THERE IS MORE......

The correct antennae are very VERY important

More about this NOT NOW!!




MOTUS
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WHAT IS MOTUS? Q |
Motus

O MOTUS is Latin for movement or motion. It is not an acronym. wildlife Tracking System
O Prior winged wildlife tracking existed. MOTUS is an organized global program, which started in Canada.
QO Unified frequencies used for ease of system creation and end-user adoption.

U Not just winged creatures now too!

Current MOTUS Highlights

[

O, ©:
2,001 46,479 802 I

[

I

[

Countries with Motus receiver Species tagged Animals tagged Projects to Motus Partners Publications
Motus receiver stations date and based on
stations Collaborators Motus data



WHAT IS MOTUS?

Show receivers on frequency | All v
LUM Al R WEOUNOTAND : :
: B oo Taos  Frors e Current United States Frequencies
151.5 MHz Lotek NanoTags - Australia

166.38 MHz Lotek NanoTags - Western Hemisphere s
434.0 MHz CTT LifeTags(TM) - Worldvide ot 0 166.38 MHz (More Common)

S 0 434.00 MHz
O 2.4 GHz (Not Common yet)

: X , Ground Station Estimates
AT AR (As of 7/12/2024)
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WHAT IS MOTUS?

Oneonta / Pittsfield " :,_‘ { ,,
:;SLT,.. fi': M > Antennae are highly directional.

Think of the antenna patterns like tripwires.

Ground Station Details

Sprmgﬂeld

Provincétown

’g Many ground stations support dual band now.

' z gt A% ) \ Y ”P : Goal is to detect birds crossing the
Poughkeepsle Y, 7] 1" 3 Yarmouth
‘, { ?)ngp\ Now Bsifor ; antenna beams.
| 4

= Waterbuny—{ ' ‘- S
ﬁ% : %Q ' ; g High gain antenna and low noise
] X \ 2 .

: amplifiers with filters very common.
_ New:Haven Nantucket

. a5 L 4 i, Bird transmitters very very weak
: i signal. Around 1-3 mW usually.

Organized by non-profits, academia
and government agencies most often.

Ground stations feed into a centralized hub

- VHF = 166 MH7 | via internet connectivity.
_ UHF— 434 MH7 |

O e 0| All the data is available to the public/
as it should!




HAT IS MOTUS?

]66 MHz

Boise Idaho Montauk New York

Ground Station Examples




AT IS MOTUS?

AMOTUS transmitters for MOST birds just transmit an ID. No GPS.

dDatabase matches up the ID to the animal and where It was last spotted.

NEW YORK Albar
Tag deployment detections '

MASSACHUSETTS
Tag deployment: Eastern Whip-poor-will (ID# 48104)

dence
Tag: URI DEM Colab#552D521E:5 M.73832 '

Sept21, 2023 Lo Rt noieie
| Ny e April 16, 2024
PENNSYLVAgé?)t 22’ 2023.‘&.. .

fanel) S /April 16, 2024
ot h.‘.mww JEFSEY

./(-’ashington ./Aprll 15, 2024

Sept22; 2023 7‘“

7] ity
"

L4

®

£
April 14, 2024

orfolicel, . Virginia Beach



WHAT IS MOTUS?

Example Species Tracked

O Sandpiper = 2709 (Most of birds)
O Little Brown Bat = 646 (Most of mammals)
O Monarch = 423 (Most of insects)

https://motus.org/data/species



MMARIZING MOTUS

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

O Each receiver has a dedicated directional antenna, usually.

O Careful calibration and aiming of antenna is very important relative to magnetic compass bearings.
O Receivers connect to Raspberry Pi or similar single board computer (SBC).

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

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

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

O 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 16™, 2024, for “all” UAS or “drones”.

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

- — e

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.

e o
—~——

late. We are FAA.

£} 25 g N
You must comply. You must assimi

https://uasdoc.faa.gov/listDocs



WHAT IS RID?

What is “transmitted” via RID: How it is “transmitted”

e UA serial number or session ID e Bluetooth (BT4 LA & BT5 LR PHY)
e UA location (latitude/longitude) and altitude e \Wi-Fi (NAN & Beacons)

e UA Velocity

e Control station location and elevation

e [ime Mark THAT IS THE COOL PART!

e UA emergency status

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



AT IS RID?
Drone Scanner App (As Example)

RID range. - 104> 58 NEO Tl 10:45 (O =il

1 drones CLEAR HELP

Connection v.1 2021-09-27 10:45:45.582
rssi -40 dBm, Beacon mac 04:33:¢c2:67:1c:45

started 05:01 ago Lastseen 00:01 ago
MsgA 2.6 S Distance ~68 m

Basic ID 1 9
Type Helicopter_or_Multirotor o type Serial_Numbe

uasip 112624150A90E3AETECO

1 You will see the location of drone operator [

Basic ID 2 9
Type Helicopter_or_Multirotor 1p type CAA_Registre

uasip FD3RFS454GFG565

The location of the drone

Location 9
Latitude 51.4791000 Longitude -0.0013000
L] &.\ \ () 5 Altitude Press. 100.0 m Alt. Geod. 110.0 m |

All the details about the drone = -

A ot ; b4 : | " Hori. Speed 0.00 m/s Vert. Speed 0.00 m/s
Prime Mer|d\|an Line - - v Height 80.0 M Height Over Ground
! . Hori. Accuracy < 10m Vert. Ace. < 10m
Lw BaroAcc. < 1M Speed Acc. < 1 M/s

jihelOldiRoyal Time Ace. <= 0.1 s Timestamp 06:01

Pbservatory Garden
T e A

N

All the details about the operator

: Self ID
D i TR Y o, operation Drone ID test flight
i@ Royallobservatory, G agh wich

Greenwich” {3 P
":"‘1\ R % fatls System/Operator
. : L

N

Type 0

..

G TR
£ \

.Gooéle . by : 3 Location Type TakeOff Altitude 20.5 M

= ' £\ Lattude 514801000 Longitude -0.0023000
112624150A90E3AETECO “osm INFO Area Count 1 Area Radius 0 M
80m over Ground, 0m/s, ~68 m away Area Ceiling 0.0 m Area Floor 0.0 m

Classification EU
category EU_Open

class EU_Class_1

Operator ID
operator ID FIN87astrdge12k8

Type 0




WHAT IS RID?
If in RID range.....

Holystone RID Module Interior

3 You will see the location of drone operator

] You will see the location of all drone's line
of sight to your phone

1 All the details about the drone

1 All the details about the operator

COMPLIANCE WITH ASTM F3411 NEEDED
OUTSIDE OF FAA RECOGNIZED AREAS




WHAT IS RID?
Open Drone ID (On Git of course!)

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

-

(1 Decoders and encoders for RID can be done on an ESP32
 We all love wire shark (and probably Kismet if we ask nicely)

O 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?

QA There is NO network of ground stations.

Q There are NO official plans to have a network of ground stations.
O But....we all have smartphones and internet access, don’t we? (THINK ABOUT THAT)
O 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?

Altitude (teet)
Speed (MPH)

Flight Type

Aircraft Type

cvas
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AT IS TIS-B, ADS-B AND UAT?

< ) FROM ABOVE @s/é
ADS.B Out SIGNALS N isssom
UAT 978 MHz

A NEUT NOT IN ORBIT)

Position, Velocity

(" LEGEND )
—_—

N 1

ADS-R: Rebroadcast
of ADS-B info from
alternate protocol

TIS-B: Broadcast of

surveillance info
from rad'ur/ air traffic

FIS-B: Broadcast
of weather info
(UAT only)

—

QJA’I' & Mode S ES

Mode S ES 1090 MHz Only
UAT 978 MHz Only

J

AND NOW THE STUFF

ON THE GROUND .. FLYING THINGS NEED GROUND SIGNALS

\<(< ]ﬁ{ )))

ADS-B TOWER

GROUND SIGNALS NEED FLYING SIGNALS?




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

1090MHz Esq 1090MHz Esq
ADS-B_out ADS-B_in

4

G
& Experimental " e— X | 1090MHz Esq
% ) N\ - ADS-B_out
ModeA/C x\ \ 1090MHz & % ./ TIS-B
1030MHz \ \
N % N v
SSR 978MHz 1090MHz Esq
Secondary UAT ADS-B

Surveillance Radar Erommd Eiaiion




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

(= ammita ] [is ingne A4 |

: ! Altitude = Sea Level

ety o T YOUR GROUND STATION
Chal Y e i DOES NOT NEED. ..

e _ﬂ TO BE VERY HIGH
DURING, LLVE PRESENTATION THIS WAS A TIMED BUT IT HELPS

' JEL *
ry
Hudson Valley Digtal Network | www tedaorg ™



AD-FREE

COVERAGE

Show position distril

ADSBEXCHANGE

NE

[/

%
' .= N L )
%N

WSswW ESE

SSW SSE
S

Positions Reported by Distance from Receiver

156,545

95,542 91234
14,949
-

<50 mi 50-100 mi 100-150 mi 150-200 mi 200-250 mi 250+ mi

Flight Aw

AT ARE TIS-B, ADS-B AND UAT?*

r

mZ=Z2—rm2 0

are
flightradar24




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

SR TR ADSB Flight  sarwrssms

Tracker STATION SERVER

* 100% offline mapping, tracking
and visualizations

e The advanced evolution of
observing ADS-B, UAT, TIS-B

« Most all feed-based websites
CENSOR air traffic by request.

: * |f you do not have your own
Virtual Radar Server GROUND STATION, you don't

Plot aircraft positions on a map know if you don’t know.




RADIOSONDE
& HAB STUFF

(THE LAST TOPIC)



WHAT ARE RADIOSONDES?

Launch Sites

RS41 V3231376

(]
7-2-0

e
RS41-SG V0630420 30

3453-414423
FM17,24009135

111 1MRZ240°

7
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5
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US =~91

CA=~30

What ARE RADIOS(

MX=~15

° °
0
Lo
=31
q%wm
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0N
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W \
2B I

.
iMet;

= 3007

GLOBAL

RS41-SG V0910602

websocl

Zoom in for realtime data!

Leaflet |©@C



WHAT ARE: RADIOSONDAE.S?

Goallll

Wind Direction

401 to 406 MHz range St Wind Speed
' b Temperature
Humidity

Upper Air Observatio




AT ARE RADIOSONDES?

e v < b Goal!!!

- Wind Direction

. Wind Speed

= Temperature
0 Humidity

r —

~ Upper Air Observatio

sondehub

REALLY IMPORTANT!



WHAT ARFE RADIOSONDES?
Goallll

Wind Direction
Wind Speed
Temperature

Humidity

Upper Air Observation

REALLY IMPORTANT!







WHAT ARE RADIOSONDES?
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WHAT ARE, RADIOSONDES?

s

SUPER PORTABLE |
ESP32 TRACKER

(NWS) to obtain data slo for weather forecasts
research. IT (5 NOT DANGEROUS. Piease do
fat return the radiosonde to the NWS. Recycle or

di3p0se ofpropry.




(NWS) to obtain data alof for weather foracasts
fesearch. IT IS NOT DANGEROUS. Piease do -

Mot retum the radiosonds o the NWS. Recycle or ‘

dispose of propery.




WHAT ARE RADI OSONDES 7

REPROGRAM WITH [ CSQRAEIEQLEFEE%G =\
RS41ng ON GIT  [uee HERE & HERE & '.

HERE




WHAT ARE HAB PROJECTS? -
REPROGRAM

| Convert from NWS
? into [amateur radio]
g ? Get your license!

Launch balloons!

sondehub
}- -




THANKS & ANY MORE

Qs?

K2GOG@HVDN.ORG
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