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CONTENT WARNING
THIS IS A TALK ABOUT A PLANE CRASH
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1:13,700,000
YOUR ODDS OF DYING ON A GIVEN FLIGHT (2018-2022):

SOURCE: “AIRLINE SAFETY: STILL GETTING BETTER?” 
ARNOLD BARNETT & JAN REIG TORRA 

JOURNAL OF AIR TRANSPORT MANAGEMENT
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1:~80,000,000
YOUR ODDS OF DYING ON A GIVEN “SAFER” FLIGHT (2018-2022):

SOURCE: “AIRLINE SAFETY: STILL GETTING BETTER?” 
ARNOLD BARNETT & JAN REIG TORRA 

JOURNAL OF AIR TRANSPORT MANAGEMENT
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GERMANY 3V3 BASKETBALL WINS GOLD
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1: 9,353,349
YOUR PERSONAL ODDS OF WINNING AN OLYMPIC 

GOLD MEDAL, JUST BY BEING ALIVE IN 2024
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8.6X
MORE LIKELY TO WIN AN OLYMPIC GOLD MEDAL 

THAN DIE IN A PLANE CRASH
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AIR FRANCE AIRBUS A330-203 F-GZCP
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RIO DE JANEIRO, BRAZIL
GALEÃO INTERNATIONAL AIRPORT • MAY 31, 2009
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MARC DUBOIS

FIRST OFFICER 
DAVID ROBERT

FIRST OFFICER 
PIERRE-CÉDRIC BONIN

PHOTOS: ORIGINAL SOURCE UNKNOWN, FAIR USE
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ATC REPORTING MENU, AIRBUS A330 CDU

PHOTO: © AVIATIONMATTERS.CO, FAIR USE
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ATC REPORTING MENU, AIRBUS A330 CDU
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INTERTROPICAL CONVERGENCE ZONE
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PITOT-STATIC SYSTEM
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PITOT TUBE
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PHOTO:AUSTRALIAN TRANSPORT SAFETY BUREAU, CC BY 3.0 AU

A330 PITOT TUBES
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STATIC PORTS
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"ABNORMALLY HIGH RATE OF DESCENT"
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RECOVERY OF VERTICAL STABILIZER
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RECOVERY OF VERTICAL STABILIZER
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RECOVERY OF COCKPIT VOICE RECORDER
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"[WE SHOULD TRY] TO ASK THE THREE SIX  
NON STANDARD BECAUSE WE’RE  

REALLY AT THE LIMIT"
– FIRST OFFICER BONIN 1:50:21 UTC



DIAGRAM: FAA AVIATION WEATHER GUIDE, US GOVERNMENT WORK, PUBLIC DOMAIN

INTERTROPICAL CONVERGENCE ZONE STORM HEIGHT
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"ALL WE NEEDED WAS MISTER SAINT-ELMO"
– CAPTAIN DUBOIS 1:51:21 UTC
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ST. ELMO'S FIRE
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"IT’S GOING TO BE TURBULENT  
WHEN I GO FOR MY REST"

– CAPTAIN DUBOIS 1:51:58 UTC
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"WELL THEN, I'M OUT OF HERE."
– CAPTAIN DUBOIS 2:00:08 UTC
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"DON’T YOU MAYBE WANT TO GO  
TO THE LEFT A BIT?"

– FIRST OFFICER ROBERT 2:08:03 UTC
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"YOU DID SOMETHING TO THE A/C?"
– FIRST OFFICER BONIN 2:08:36 UTC
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"WHAT’S THAT SMELL, NOW?"
– FIRST OFFICER BONIN 2:08:41 UTC
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"I HAVE THE CONTROLS"
– FIRST OFFICER BONIN 2:10:06 UTC
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PITOT-STATIC SYSTEM
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"WHAT IS THAT?!"
– FIRST OFFICER BONIN 2:10:11 UTC



A330 FLIGHT INSTRUMENTS
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AIRBUS A330 COCKPIT
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AIRBUS A330 COCKPIT
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AIRBUS A330 NORMAL LAW
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AIRBUS A330 ALTERNATE LAW
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"WE HAVEN'T GOT A GOOD DISPLAY OF SPEED"
– FIRST OFFICER BONIN 2:10:15 UTC
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"ALTERNATE LAW, PROTECTIONS LOW."
– FIRST OFFICER ROBERT 2:10:22 UTC
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"WATCH YOUR SPEED"
FO ROBERT, 2:10:28 UTC
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"WATCH YOUR SPEED"
FO ROBERT, 2:10:28 UTC

"OKAY, OKAY OKAY I’M GOING BACK DOWN"
FO BONIN, 2:10:28 UTC

"ACCORDING TO ALL THREE YOU’RE GOING UP, 
SO GO BACK DOWN"
FO ROBERT, 2:10:33 UTC
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A330 PRIMARY FLIGHT DISPLAY

NORMAL LAW ALTERNATE LAW
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A330 PRIMARY FLIGHT DISPLAY, ALT. LAW
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AUTOTRIM
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AIRBUS A330 COCKPIT
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"STALL! STALL!"
– THE PLANE, 2:10:51 UTC
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"I'M IN TOGA"
– FIRST OFFICER BONIN, 2:11:03 UTC
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2:11:10 AM UTC
38,000 FT
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"BUT WE'VE GOT THE ENGINES.  
WHAT'S HAPPENING? 

DO YOU UNDERSTAND WHAT'S  
HAPPENING OR NOT?"

– FIRST OFFICER ROBERT, 2:11:21 UTC
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"I DON'T HAVE CONTROL OF THE  
AIRPLANE ANY MORE NOW. 

I DON'T HAVE CONTROL OF 
THE AIRPLANE AT ALL."

– FIRST OFFICER BONIN, 2:11:34 UTC
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"WHAT'S GOING ON HERE? 
TELL ME WHAT'S GOING ON!"

– CAPTAIN DUBOIS, 2:11:42 UTC
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"WE LOST ALL CONTROL OF THE AIRPLANE. 
WE DON'T UNDERSTAND ANYTHING. 

WE'VE TRIED EVERYTHING."
– FIRST OFFICER ROBERT, 2:11:46 UTC
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"IT'S IMPOSSIBLE"
– CAPTAIN DUBOIS, 2:12:43 UTC
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"CLIMB CLIMB CLIMB CLIMB"
FIRST OFFICER ROBERT, 2:13:39 UTC

"BUT I'VE BEEN AT MAXIMUM NOSE UP 
FOR A WHILE."
FIRST OFFICER BONIN, 2:13:40 UTC

"NO NO NO! DON'T CLIMB!"
CAPTAIN DUBOIS, 2:13:42 UTC
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2:14:28 AM UTC
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2:14:28 AM UTC
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CAPTAIN 
MARC DUBOIS

FIRST OFFICER 
DAVID ROBERT

FIRST OFFICER 
PIERRE-CÉDRIC BONIN
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SOCATA TB10
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ROLLADEN-SCHNEIDER LS4 GLIDER
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"THE DESIGNER'S VIEW OF THE HUMAN 
OPERATOR MAY BE THAT THE OPERATOR 
IS UNRELIABLE AND INEFFICIENT, SO 
SHOULD BE ELIMINATED FROM THE 
SYSTEM."

– DR. LISSANE BAINBRIDGE 
"IRONIES OF AUTOMATION"
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"THE DESIGNER WHO TRIES TO 
ELIMINATE THE OPERATOR STILL LEAVES 
THE OPERATOR TO DO THE TASKS 
WHICH THE DESIGNER CANNOT THINK 
HOW TO AUTOMATE."

– DR. LISSANE BAINBRIDGE 
"IRONIES OF AUTOMATION"
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"… THIS MEANS THAT THE OPERATOR 
CAN BE LEFT WITH AN ARBITRARY 
COLLECTION OF TASKS, AND LITTLE 
THOUGHT MAY HAVE BEEN GIVEN TO 
PROVIDING SUPPORT FOR THEM."

– DR. LISSANE BAINBRIDGE 
"IRONIES OF AUTOMATION"
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"WHEN MANUAL TAKE-OVER IS NEEDED … 
[IT'S LIKELY] THAT UNUSUAL ACTIONS WILL 
BE NEEDED TO CONTROL IT, AND ONE CAN 
ARGUE THAT THE OPERATOR NEEDS TO BE 
MORE RATHER THAN LESS SKILLED, AND 
LESS RATHER THAN MORE LOADED."

– DR. LISSANE BAINBRIDGE 
"IRONIES OF AUTOMATION"
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"BY TAKING AWAY THE EASY PARTS 
OF HIS TASK, AUTOMATION CAN 
MAKE THE DIFFICULT PARTS OF THE 
HUMAN OPERATOR'S TASK MORE 
DIFFICULT."

– DR. LISSANE BAINBRIDGE 
"IRONIES OF AUTOMATION"
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"ONE RESULT OF SKILL IS THAT THE 
OPERATOR KNOWS HE CAN TAKE-OVER 
ADEQUATELY IF REQUIRED. OTHERWISE THE 
JOB IS ONE OF THE WORST TYPES, IT IS 
VERY BORING BUT VERY RESPONSIBLE, YET 
THERE IS NO OPPORTUNITY TO AQUIRE OR 
MAINTAIN THE QUALITIES REQUIRED TO 
HANDLE THE RESPONSIBILITY."

– DR. LISSANE BAINBRIDGE 
"IRONIES OF AUTOMATION"
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"THE MORE ADVANCED A CONTROL 
SYSTEM IS, … THE MORE CRUCIAL 
MAY BE THE CONTRIBUTION OF THE 
HUMAN OPERATOR."

– DR. LISSANE BAINBRIDGE 
"IRONIES OF AUTOMATION"
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