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OBJECTIVE

To raise the aviation community’s

attention to the shift in the accident

investigation information flow by the

advent of ADS-B.
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BUT BEFORE WE START...

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



1969

2016

1994

1946

Embraer is privatized, fusing 
technological and industry 
expertise with an 
entrepreneurial approach.

Embraer is one of the world’s leading 
manufacturers of commercial and 
executive jets, with substantial and 
growing operations in defense and 
security.

Federal Government creates 
Embraer to develop aeronautical 
engineering and manufacture 
aircraft in Brazil.

Brazil launches a 
national strategic 
aerospace initiative via 
the Aeronautics 
Technical Center (CTA) 
and the  Technological 
Institute of 
Aeronautics (ITA).
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EMBRAER AT A GLANCE

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
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AUTOMATIC DEPENDENT SURVEILLANCE - BROADCAST

Automatic because no external stimulus is required.

Dependent because it relies on on-board Nav sources 

to provide Surveillance information to other users            

through onboard Broadcast transmitting subsystems.

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.”
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ADS-B MANDATES

DEC/12

•Canada

DEC/13

•Australia

•HK (Special Routes)

•Singapore

•Vietnam

•Taiwan (Special Routes)

JUN/17

•Indonesia

2020

•USA

•Europe

DEC/16

•HK (FIR)

•Taiwan (FIR)

SEP/15

•Sri Lanka 
(Colombo TMA)

JUN/16

• Europe
(forward fit)
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AUTOMATIC DEPENDENT SURVEILLANCE - BROADCAST

Ground Station ATC

ADS-B In

GNSS

Transponder

ADS-B Out

• Flight ID

• Positioning

• Altitude

• Speed

• Others
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AUTOMATIC DEPENDENT SURVEILLANCE - BROADCAST

Ground Station ATC

GNSS

Transponder

INTERNET
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ADS-B ANTENNAS

DIY - US$25 - 100 NM coverage

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

http://www.arrl.org/
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ADS-B ANTENNAS

Source: www.flightradar24.com Source: www.flightaware.com

http://www.flightradar24.com/
http://www.flightaware.com/
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FR24 COVERAGE IN APRIL, 2016 – 9,800 ANTENNAS
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FR24 ADS-B COVERAGE HEAT MAP (APRIL, 2016)
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FLIGHTAWARE COVERAGE
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EXAMPLES
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DIFFERENT INTERESTS
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DIFFERENT INTERESTS
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BUT WHAT HAPPENS WHEN A 

TRACKED FLIGHT TURNS INTO 

AN ACCIDENT?
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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!
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IMPACT ON ACCIDENT INVESTIGATION INFORMATION FLOW

WHAT
happened?

WHY
did it happen?

HOW
to prevent?
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IMPACT ON ACCIDENT INVESTIGATION INFORMATION FLOW

Investigator in 
Charge

Accredited 
Representative

Adviser

Accredited 
Representative

Adviser

Accredited 
Representative

Adviser

PUBLIC

ICAO ANNEX 13



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

Investigator in 
Charge

Accredited 
Representative

Adviser

Accredited 
Representative

Adviser

Accredited 
Representative

Adviser

PUBLIC

IMPACT ON ACCIDENT INVESTIGATION INFORMATION FLOW

ADS-B information

IS IN THE AIR!
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STUDY CASES
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Germanwings Flight #9525 (March 24th,2015 / 09:41Z)

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

2 days and 3 hours after the event.

“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

ModeS (Downlink Format 20) frames which contain

replies to interrogating radar requests (Upling Format 20)

...

09:30:52Z.386 MCP/FMC ALT: 38000 ft QNH: 1006.0 hPa

...

09:30:54Z.083 MCP/FMC ALT: 13008 ft QNH: 1006.0 hPa

...

09:30:55Z.397 MCP/FMC ALT: 96 ft QNH: 1006.0 hPa”

2 days and 3 hours after the occurrence

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 / 14:08Z)

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 31st, 2015 / 14:08Z)
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HZ-IBN runway overrun at Blackbushe, UK (July 31st, 2015 / 14:08Z)

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. I 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
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RECORD KEEPING

ICAO ANNEX 11

Chapter 1 – ATS Requirements for 

Communications

6.4.1 Automatic recording of

surveillance data

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

[…]



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

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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PERISHABLE INFORMATION

ICAO DOC 9756

Part III - Investigation

Chapter 1 – Collection of Data

1.2.1 The initial phase of the

investigation process should focus

on defining and obtaining data

relevant to the accident. In

particular, highly perishable data

should be given priority. […]
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TYPICAL INFORMATION DEMAND VS QUALITY VS TIME

Info Quality

Time

Non-specialized media Investigation Authorities

Info Demand

GAP

ADS-B data
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TYPICAL INFORMATION DEMAND VS QUALITY VS TIME

Info Quality

Time

Info Demand

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



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

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

information 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?
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THANK YOU

Carlos Eduardo Bordignon Martinez

carlos.martinez@embraer.com.br

+55 12 3927 0378


