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OBIJECTIVE

0 raise the aviation community’s
attention to the shift in the accident
iInvestigation information flow by the
advent of ADS-B.




BUT BEFORE WE START...

THE IMPACT OF THE ADS-B IN THE ACCIDENT INVESTIGATION PROCESS

This presentation does not offer a
solution, as this is NOT a
problem, but rather a result of a
new approach to ATM.

I’'m not sponsored by
FlightRadar24 or FlightAware!
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EMBRAER AT A GLANCE
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EMBRAER AT AGLANCE

" World’s largest manufacturer of commercial jets up to 130 seats
" More than 800 executive aircraft delivered worldwide

« Defense & Security products are present in more than 60 countries
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THE ADS-B



———————————————
AUTOMATIC DEPENDENT SURVEILLANCE - BROADCAST

Definition (FAA AC20-172)

“Function for airborne or surface aircraft, or other surface vehicles operating
within the airport surface area, that periodically transmits its state vector
(horizontal and vertical position, horizontal and vertical velocity) and other

information.”

/ \utomatic because no external stimulus is required.

Dependent because it relies on on-board Nav sources
to provide Surveillan Ce information to other users

through onboard B roadcast transmitting subsystems.
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ADS-B MANDATES

EV h4 4 v 4 !“!i

DEC/12 DEC/13 SEP/15 JUN/16 DEC/16 JUN/17 2020
eCanada eAustralia oSri Lanka * Europe *HK (FIR) e/ndonesia *USA
*HK (Special Routes) (Colombo TMA) — (forward fit) Taiwan (FIR) eEurope
eSingapore
eVietnam

e Taiwan (Special Routes)




AUTOMATIC DEPENDENT SURVEILLANCE - BROADCAST

ADS-B Out

e Flight ID
e Positioning
o Altitude

e Speed

e Others

ADS-B In

-

Ground Station €&—> ATC }
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AUTOMATIC DEPENDENT SURVEILLANCE - BROADCAST

INTERNET

B

Ground Station €= ATC \\'
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ADS-B ANTENNAS

DIY - US$25 - 100 NM coverage

Virtual Radar from a Digital TV Dongle

Track aircraft by reprogramming an inexpensive digital TV USB stick
to receive Automatic Dependent Surveillance-Broadcast signals.

=07
;/ 1090 MHz ABS-B Signal
\—// (ID, position, altitude, speed ...)

Antenna: = — PC Running Windows®
Eight-Element -

Collinear Array S -2 B =

Internet

[} Type F Connector

Ethernet

DVB-TTV usB
Tuner Dongle Port

Modem

ADS-B Hub QS1401-Nickels01

Source: http://www.arrl.org/ ; QST Magazine, Jan’14
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http://www.arrl.org/

S e e e
ADS-B ANTENNAS

flightradar

n‘\ ﬁ.‘ ;25
——t |

—
Cxrdorason

Source: www.flightradar24.com Source: www.flightaware.com
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Time updated: 2016-04-18 22:32

FR24 ADS-B COVERAGE HEAT MAP (APRIL, 2016)
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FLIGHTAWARE COVERAGE

Altitude: all

iglandia

E»tados
éumdos

(Madagascard \f Ceano

lmclico

Dadoscartograficns 82016 | 1000 kM Leeeeeed | Te¥mos delsn | Informarero no mapa

4 ADE-B #| MLAT #| Radar Oceanic Frojected
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EXAMPLES

© CEET =

JJB086 / Tamsoss

TAM Linhas Aereas

GRU - MCO

Sao Paulo Orlando

510 10:30 SiA S35 PM EST
ATD10:45 AMBRT  ETA

-

3D

Aircraft (B763)
Boeing 767-316(ER)
Registration (E4BE71)
PT-MSV

al Atitude Vertical Speed
38,000 ft 0 fpm
Speed Track
498 kt 327°

\.ﬁ Latitude Longitude

A7 57349 -58.0783
Radar Squawk Delta 446

F-SMJP1 N/A

rack inbound flight)
DAL446 - "Delta" (all flinhts) delta com

John F Kennedy Intl (KJFK) Portland Intl (KPD)
Gate B30 Gate D11
08:17AM EDT 10:52AM POT

Scheduled: 07:554M EDT Scheduled: 10:465M PDT
T-day average: 08:21AM EDT T-day average: 10:51AM PDT

Other flights between these simorts

PR T 30 min
Duration: 5 hours 34 minutes

Monday, April 4, 2016

En Route / On Time (897 s down; 1,554 sm to go)
frack log & oraph’

Boeing TE7-300 ftwin-jet) (H/B7A3/L — photos!

418 kts (planned: 465 ks) (graphy

38,000 feet (planned: 38,000 feet) (araph)

Direct 2,450 sm Planned: 2533 sm

Avarage: $281 44 (alrline insight)

GAYEL J95 CFB 0813 WOZEE NOSIK TVWC CESNA TIMMR MLS HLN
JOTBA HHOODS (Dacods)

Adwsnced alerts
Share thiz alert with a friend:

[Friendmexampie com |
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DIFFERENT INTERESTS

How to Draw a Plane with a Plane

(, Jiliftradar24
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DIFFERENT INTERESTS

Jirgen Klopp Signs with Liverpool FC

mfliqh{rqdqru

LNX30HY

London Executive Aviaion

DTM = LPL

Dortmund Liverpool
ATD 16:44 cest e7A 17:02 8s7
b 14
RANH 2

Aircraft (E135)
+ Embraer EMB-1358J Legacy

Registration (406268)
G-HUBY

Altitude Vertical Speed
& 475 ft 0 fpm

Speed Track
0kt 350°

S Latitude Longitude
s 53.3391 2.7781

Radar Squawk
T-EGCC16 2

Over 35,000 people were following Jurgen Klopp's Flight to Liverpool.
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BUT WHAT HAPPENS WHEN A
TRACKED FLIGHT TURNS INTO
AN ACCIDENT?



IMPACT ON ACCIDENT INVESTIGATION INFORMATION FLOW

Parts of the recorded flight data, which were
historically confined to the “black boxes” are
BROADCAST IN REAL TIME via ADS-B!

FLIGHT [ i
RECORDER |
DO NOT OPEN i i
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IMPACT ON ACCIDENT INVESTIGATION INFORMATION FLOW

WHAT HOW

happened? did it happen? to prevent?
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IMPACT ON ACCIDENT INVESTIGATION INFORMATION FLOW

. QAC n%_

o \\\‘:’o
w ICAO ANNEX 13

N

o

S

PUBLIC

Investigator in
Charge
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IMPACT ON ACCIDENT INVESTIGATION INFORMATION FLOW

Investigator in

Charge
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STUDY CASES
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http://nanonews.org/wp-content/uploads/2016/03/Wreckage-of-the-Airbus-A-is.jpg
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FR24 — Germanwings Flight #9525 (March 24, 2015/ 09:41 Z)

Germanwings Flight 9525
(Dflightigdar2a

4U9525 / awrsa Germanwings

X ey i 06800 FT 378 KTS

D-AIPX
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FR24 blog — Germanwings Flight #9525 (March 24, 2015 / 09:412)

2 days and 3 hours after the occurrence

B 2015-03-26, 12:3 “We have analysed the raw data from the transponder of
#4U9525 and found some mode data apart from the
regular posititon/altitude data. These are the decoded
Administrator ModeS (Downlink Format 20) frames which contain
replies to interrogating radar requests (Upling Format 20)

09:30:527.386 MCP/FMC ALT: 38000 ft QNH: 1006.0 hPa

09:30:547.083 MCP/FMC ALT: 13008 ft QNH: 1006.0 hPa

Join Date:
Location: 09:30:5572.397 MCP/FMC ALT: 96 ft QNH: 1006.0 hPa”

Posts:

Note: According to the post, the raw data was sent to the BEA prior to this post.
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HZ-IBN runway overrun at Blackbushe, UK (July 31st, 2015/ 14:082)

http://www.pprune.org/accidents-close-calls/565448-light-aircraft-crash-blackbushe.html
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HZ-IBN runway overrun at Blackbushe, UK (July 315t, 2015/ 14:082)

@ flightradar24

“A Embraer Phonom 300

o 128 fpen
110 ki 253"
B 51319 28728

TEGLF2 4165
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HZ-IBN runway overrun at Blackbushe, UK (July 315t, 2015/ 14:082)

Daily Mail UK (August 1st, 2015/ 20:40 GMT)

“The data, which was captured using specialist flight monitoring software called
ADS-B, showed that [...] as the aircraft passed the threshold of the runway, it
was [...] still flying at 149kts - some 30kts higher than usual - as it prepared to
touch down.

The information broadcast include the aircraft's identity, altitude, location,
speed, heading, and rate of climb or descent.

The aircraft increased in altitude by 500 feet at a time when it should have been
descending. | am sure that this is something that the AAIB will be looking at in
due course."”

Source: http://www.dailymail.co.uk/news/article-3182520/The-final-moments-Bin-Laden-family-s-
7million-jet-climbed-500-feet-going-steep-dive.html
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CHALLENGES AHEAD



E——————
RECORD KEEPING

ICAO ANNEX 11

International Standards
and Recommended Practices

Chapter 1 — ATS Requirements for
Communications

Annex 11
to the Convention on

International Civil Aviation 6 ] 4 ) 1 Auto m atl C record I n g Of
surveillance data

Air Traffic Services

At Tratic Contra service 6.4.1.1 Surveillance data from primary
and secondary radar equipment or

other systems (e.g. ADS-B, ADS-C),
used as an aid to air traffic services,
shall be automatically recorded for use
in accident and incident investigations

[...]

Thirteenth Edition
July 2001

International Civil Aviation Organization
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RECORD KEEPING

Forensic Mining With ADSB

Aviation Week & Space Technology Apr 3, 2015

[..]

Commanded altitude is one of many so-called Downlink Aircraft Parameters (DAP) that
can be included as auxiliary information from Automatic Dependent Surveillance-
Broadcast (ADS-B) “Out” avionics

[...]

Flightradar24 co-founder, says primary ADS-B data makes up only 5% of the information it
captures every 4-5 sec. [...] “It is a lot of extra information we normally don’t upload”
he says of the other 95%, which includes DAP data. “We save it in the memory of the
receiver, just in case something happens.”

[..]

A receiver’s memory fills up in 4-5 hr. and is overwritten with fresh data.

Source: http://aviationweek.com/commercial-aviation/forensic-mining-ads-b
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E——————
PERISHABLE INFORMATION

Doc 9756
AN/965

ICAO DOC 9756
Part Il - Investigation

Chapter 1 — Collection of Data

Manual of

Ai ft Accident - ey
alinciabat Ir?\rl‘estigation 1.2.1 The initial phase of the

investigation process should focus
on defining and obtaining data

Part 1l

I i i .
relevant to the accident. In
particular,
Approved by the Secretary General
and published under his authority
First Edition — 2011
International Civil Aviation Organization
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TYPICAL INFORMATION DEMAND VS QUALITY VS TIME

Non-specialized media Investigation Authorities

Info Quality

Info Demand

Time
GAP
ADS-B data
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TYPICAL INFORMATION DEMAND VS QUALITY VS TIME

Over time, it is expected that media discovers and explore the ADS-B data.

Info Quality

Info Demand

Time
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SUMMARY
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SUMMARY

The ADS-B is a new approach to Air Traffic Management, which will ultimately
enable increased capacity, efficiency and safety;

It is here to stay, and in a matter of years will be a world standard,;

Broadcast flight data is a major shift in the traditional accident investigation
iInformation flow:;

ADS-B data has proved to be very useful in many recent investigations;

Until ADS-B is universally adopted, there will be a potential to loose broadcast
data (private services may be helpful in this case);

Over time, it is expected that the media and the general public will understand
and explore this information source more and more.
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QUESTIONS?




THANK YOU

€ EMBRAER

Carlos Eduardo Bordignon Martinez
carlos.martinez@embraer.com.br
+55 12 3927 0378

THIS INFORMATION IS THE PROPERT OF EMBRAER AND CANNOT BE USED OR REPRODUCED WITHOUT AUTHORIZATION IN WRITING.



