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Operator Task Analysis

Human Factors System
Engineering System Safety

System Hazard Analysis

Simulation/Experiments

Responsibilities

Operator Task and 

Task Allocation Principles 

Training Requirements

Preliminary Task Analysis 

Operator Goals and

Usability Analysis
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Analysis

Simulation and Animation

Analysis

Deviation Analysis (FMECA)

State Machine Hazard 

Mode Confusion Analysis

Timing and other analyses

Safety Verification
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Performance Monitoring

Periodic audits

Change Analysis

Operational Analysis
Change Analysis

Human Error Analysis

Software FTA

Safety Testing

Incident and accident analysis

Periodic audits

Performance Monitoring

Other Human Factors
Evaluation 
(workload, situation
awareness, etc.)
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Hazard List

Safety Requirements and
Constraints

Fault Tree Analysis

Preliminary Hazard Analysis

Completeness/Consistency
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T9¹�¼yÊÍÆ"¶/µÌ»w¹�º�¸�Æ^Ã£Æ"¹�Î¬Ê�º�¸�Ò¿Â2¹�º/¹�»kÊ�·�¹�ºm¸vÂ2Ê�ºKÂ/¸�¶2ßU¶Kº/¹�ÒÌ¸vÂ2¹�»kÂ2ÊcÂ/³w¹�Æw¹�Î¬ÁÔÈ"Æ"¼yÂ/µÌÊÍÆ£Ê�º�¼yÊÍÉe·NÊÍÆw¹�Æ^Â�¸�¶
kæÎ@µ¿Â/³&µÌÆnm�Â/³"¹-¶/Ã�¶2Â2¹�É ¾N¹�¼�¸�È"¶/¹'¶/È&¼½³�Â/¸�¶2ßU¶0ÉKÈ&¶2Â�¾N¹-»w¹�¶/µ¿ËÍÆ"¹�»ÐÂ2Ê�Ë�¹�Â/³"¹�º´Î@µ¿Â/³ÐÂ/³w¹-Ê�Â/³w¹�º´Æw¹�Î�·&¸vº/Â/¶ÖÊ�Á
Â/³w¹Ï¶/Ã�¶2Â2¹�É�Ñ

� Ê�º�ÊÍÈwº�¹CXw¸�Ée·&Ò¿¹�Ç!Â/³w¹�¶2Ã�¶/Â2¹�É ¼yÊÍÆ"¶½µÌ¶2Â/¶KÊ�Á0Â/³w¹Ð¼yÊÍÆUÓ�µÌ¼yÂK»w¹�Â2¹�¼yÂ/µÌÊÍÆkÁÔÈ"Æ"¼yÂ/µÌÊÍÆãµ¿Â/¶2¹�ÒÌÁ-óHs�²�ï.{�Ä-��õmÇ
Â/³w¹'·&ÒÌ¸�Æ"Æ&µÌÆwËÏ¸�Æ"»�Â/¸�¼yÂ/µÌ¼�¸�Ò	¼yÊÍÆ�Â2º/ÊÍÒÌÒÌ¹�º½¶DóH»�ï ¸�Æ"»�²�ï'Ç�º/¹�¶2·N¹�¼yÂ/µ¿Å�¹�Ò¿Ã"õÀÁhÊ�ºÖÂ/³w¹-¶2¹�¼yÂ2Ê�º�Ç"¸�Æ"»�Â/³w¹-³�È&É?¸�ÆUÄ
É?¸�¼m³"µÌÆw¹£µÌÆ�Â2¹�º/ÁÔ¸�¼y¹ óHwyscÝ/õ�¸�¶�¸ ¾&Ò¦¸�¼/ß�¾�Ê�X óÔµ Ñô¹�Ñ¿Ç'Â/³"¹£µÌÆwÁhÊ�º½É?¸vÂ/µ¿ÊÍÆ Ó&ÊPÎÜÂ/³wº/ÊÍÈwËÍ³�Â/³"¹üwyscÝ/õmÑ´²´³w¹
¶2ÃU¶2Â2¹�É ¾N¹�µÌÆwË�»w¹�¶/µÌËÍÆw¹�»�µÌÆ^Â2¹�ºm¸�¼yÂ/¶�»"µ¿º/¹�¼yÂ/ÒÌÃ�Î@µ¿Â/³�Â/³w¹eº/¹�¸�Ò¿Ä Â/µÌÉe¹�Ó`µ¿ËÍ³�ÂD»"¸vÂ/¸o·"º/ÊU¼y¹�¶/¶/µ¦ÆwË�¶/Ã�¶2Â2¹�É�ÇGÂ/³w¹
¹�Æ�Å�µ¿º½ÊÍÆ"Ée¹�Æ�Â�»"¸vÂ/¸\·"º½Ê�¼y¹�¶/¶½µÌÆwËk¶/Ã�¶2Â2¹�É�Ç�¸�Æ"»�¸\º/¹�¼yÊ�º½»"µ¦ÆwËkÁÔÈ"Æ"¼yÂ/µÌÊÍÆ	Ç´¸�Æ"»�µÌÆ"»"µÌº/¹�¼yÂ/Ò¿Ã{Î@µ¿Â/³ Åj¸vºmµ¿ÊÍÈ"¶
¸�ÈwÂ2ÊÍÉ?¸vÂ2¹�»�»w¹�¼�µÌ¶½µ¿ÊÍÆ�¸�µÌ»"¶ÏóÔ¶/È&¼½³�¸�¶�¸�Æ�¸vº/º½µ¿Åv¸�Ò	¶2¹�à�Èw¹�Æ"¼�µÌÆ"Ë?É?¸�Æ"¸vË�¹�º�¸�Æ&»oÉeÊÍÆ"µ¿Â2Ê�º½µ¦ÆwËe¸�µÌ»"¶mõmÑ

²0Î�Ê�¹CXU¸�É?·&Ò¿¹D¸�¶/¶/È"É?·"Â/µ¿ÊÍÆ"¶�¸v¾NÊÍÈwÂ�Â/³"¹�µÌÆ^Â2¹�ºm¸�¼yÂ/µ¿ÊÍÆ�Ê�Á�s�²�ï.{�Ä-�CÎ�µ¿Â/³¢Â/³"¹'º½¹�¸�Ò×Ä Â/µÌÉe¹'Ó`µ¿ËÍ³�ÂÖ»"¸vÂ/¸
·"º/ÊU¼y¹�¶/¶/µ¦ÆwËe¶2Ã�¶/Â2¹�É ó � {�»�ç"õÖ¸vº½¹�ñ
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µÌÆ�Å�ÊÍÒ¿Å�¹D¸�·"º/¹�ÒÌµ¦É?µÌÆ"¸vº/Ãe¶2ÃU¶2Â2¹�É=³"¸vÞ�¸vºm»o¸�Æ"¸�Ò¿ÃU¶/µÌ¶DóH»|w Û õ�¸�Æ&»�¸�·&º/¹�ÒÌµÌÉ?µ¦Æ"¸vº/Ãe¼yÊÍÆ^Â2º½ÊÍÒÌÒ¿¹�º0Â/¸�¶2ß�¸�Æ"¸�Ò¿ÃU¶/µÌ¶
óH»�² Û õmÑ
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²´³w¹º»æw Û ¶/Â/¸vº/Â/¶�Áhº/ÊÍÉÜ¸vË�º/¹�¹�»\Èw·NÊÍÆ£¶2ÃU¶2Â2¹�É ³"¸vÞ�¸vº½»"¶�Ç!¶/È"¼m³ã¸�¶�ÅUµ¿ÊÍÒÌ¸vÂ/µÌÊÍÆ9Ê�Á0É?µÌÆ"µÌÉ�È"É ¶2¹�·&¸vºm¸vÂ/µ¿ÊÍÆ
¾N¹�Â�Î�¹�¹�Æ|¸�µ¿ºm¼yº½¸vÁbÂ0Ê�º@¹�Æ^Â2º/Ã�Ê�ÁZ¸�Æ�¸�µ¿º½¼yºm¸vÁbÂ´µÌÆ�Â2Ê?¸eº/¹�¶/Â2º½µÌ¼yÂ2¹�»�¸vº/¹�¸UÇ`¸�Æ"»�µ¿Â´µÌ»"¹�Æ^Â/µ×â`¹�¶�¶/Ã�¶2Â2¹�Éò¾N¹�³"¸�ÅUµ¿Ê�º

4



...

...

...

Controlled aircraft violate
minimum separation 

standards

...

2.01.0

2.1 2.2

OR
2.2.2

2.2.2.22.2.2.1
OR

2.2.1

2.2.1.1.22.2.1.1.1

OR
2.2.1.1

AND

2.2.1.32.2.1.2

The pilot does not

and predict the conflict based
on the HMI traffic display on HMI display

...

classification indicators
Conflict severity 

set too low
displays on HMIconcentrationanother conflict

Workload imbalance
between PC and TC

Traffic is congested in
the area of operation

PC does not detect conflict

PC does not mentally detect PC does not detect
MTCD-X conflict info

PC does not pay attention to
MTCD-X conflict information

HMI does not display
MTCD-X conflict information

PC is busy dealing with PC loses PC is distracted by other

follow ATC advisories

OR
3.0

AND

� µ¿ËÍÈwº/¹]��ñ Û »�µÌ¹�¼y¹�Ê�ÁÀ¸ � ¸�È"Ò¿Â@²Aº/¹�¹�ÁhÊ�º
5-µ¿ÊÍÒÌ¸vÂ/µÌÆ"Ëús�µÌÆ"µ¦ÉKÈ"ÉòçU¹�·&¸vº½¸vÂ/µ¿ÊÍÆ

Â/³"¸vÂ�¼yÊÍÈ&ÒÌ»�Ò¿¹�¸�»DÂ2Ê�Â/³wÊÍ¶2¹�³&¸vÞ�¸vº½»"¶�Ñ!Õ�Ée·&³&¸�¶/µÌ¶	µÌ¶	·`ÒÌ¸�¼y¹�»DÊÍÆÏµ¦»w¹�Æ^Â/µÌÁbÃUµÌÆwË�·NÊ�Â2¹�Æ^Â/µÌ¸�Ò^³"¸vÞ�¸vº½»wÊÍÈ"¶�¾N¹�³"¸�ÅUµ¿Ê�º
º/¹�ÒÌ¸vÂ2¹�»kÂ2Ê�Â/³w¹¢·"º½Ê�·�ÊÍ¶/¹�»ãÆw¹�ÎÙÊ�º�¼m³"¸�ÆwË�¹�»kÁhÈ&Æ"¼yÂ/µ¿ÊÍÆ"¸�ÒÌµÌÂ�Ã9¸�Æ"»\Æw¹�Î¬Ê�·N¹�º½¸vÂ/µ¿ÊÍÆ&¸�ÒSº/¹�à�È"µ¿º/¹�É?¹�Æ^Â/¶�¸�Æ"»
Â/¸�¶2ßU¶�Ñ

� µ¿ËÍÈwº½¹ª��¶/³wÊPÎ@¶�¸|·&µ¿¹�¼y¹eÊ�ÁÖÂ/³w¹?ÁÔ¸�È"Ò¿Â�Â2º½¹�¹?ÁbÊ�ºKÂ/³w¹?ÅUµ¿ÊÍÒÌ¸vÂ/µ¿ÊÍÆ£Ê�ÁÖÉ¢µÌÆ"µÌÉ�È"É ¶2¹�·&¸vº½¸vÂ/µÌÊÍÆ9¾N¹�Â�Î�¹�¹�Æ
¼yÊÍÆ�Â2º/ÊÍÒÌÒ¿¹�»�¸�µ¿º½¼yºm¸vÁbÂ�ÑS²´³"¹�ÁÔ¸�È"Ò¿Â�Â2º/¹�¹DµÌ¶ÖÈ"¶2¹�»ÐÂ2Ê?»w¹�º½µ¿Å�¹'º/¹�à�È"µ¿º/¹�É?¹�Æ^Â/¶�¸�Æ"»�»w¹�¶/µ¿ËÍÆ�¼yÊÍÆ"¶2Â2ºm¸�µÌÆ^Â/¶Öº½¹�ÒÌ¸vÂ2¹�»
Â2Êo¶/¸vÁh¹�Â�Ã�Ñ�Õ�¸�¼m³9Ò¿¹�¸vÁ�ÆwÊU»w¹�µÌÆ|Â/³"¹�ÁÔ¸�È"Ò¿Â�Â2º/¹�¹eÉKÈ&¶2Â�¹�µÌÂ/³w¹�º�¾N¹�Â2º½¸�¼y¹�»�Â2Êo¸�ÆcÊ�·N¹�º½¸vÂ/µÌÊÍÆ"¸�Ò!Ê�º'Â2ºm¸�µÌÆ"µÌÆwË
º/¹�à�È"µ¿º/¹�É?¹�Æ^Â´ÁhÊ�º'Â/³w¹�ï�ÊÍÆ�Â2º/ÊÍÒÌÒÌ¹�º@Â/¸�¶2ßU¶@Ê�º'Â2ÊÐ¸�Æts�²�ï.{�Ä-� º/¹�à�È"µ¿º/¹�Ée¹�Æ�Â@Ê�º'»w¹�¶/µ¿ËÍÆc¼yÊÍÆ"¶2Â2º½¸�µ¦Æ^Â�óÔ¸�Æ"»
Â/³w¹�Æ"¼y¹0Â2ÊÏÂ/³w¹´»w¹�¶/µ¿ËÍÆ�Áh¹�¸vÂ/Èwº/¹´È&¶2¹�»eÂ2ÊD¹�ÒÌµÌÉ¢µÌÆ"¸vÂ2¹ÖÊ�º�É?µ¿Â/µÌËÍ¸vÂ2¹´µ¿ÂmõAÊ�º�É�È"¶2ÂZ¾N¹´¸�¼�¼y¹�·"Â2¹�»¢¸�¶S¸ÏÆw¹�¼y¹�¶/¶/¸vº/Ã
ÒÌµÌÉ¢µ¿Â/¸vÂ/µ¿ÊÍÆ\Ê�Á-Â/³w¹�¶2ÃU¶2Â2¹�É5ÁhÊ�º?Â/³wÊÍ¶2¹�ÒÌ¹�¸vÁ-Æ"Ê�»w¹�¶�Â/³&¸vÂ¢¼�¸�Æ"ÆwÊ�Â?¾N¹o¹�ÒÌµ¦É?µÌÆ"¸vÂ2¹�»\Ê�º¢É?µÌÂ/µ¿ËÍ¸vÂ2¹�»	ÑðçUÈ&¼½³
ÒÌµÌÉ¢µ¿Â/¸vÂ/µ¿ÊÍÆ"¶ÖÉ?¸�Ã�µ¦Æ�Â/Èwº½Æoº/¹�à�È"µ¿º½¹-¼m³"¸�ÆwË�¹�¶�µÌÆ�Â/³w¹�Ê�·N¹�º½¸vÂ/µ¿ÊÍÆ�Ê�º@»w¹�¶/µ¿ËÍÆ�Ê�ÁAÂ/³w¹ÏÊ�Å�¹�º½¸�ÒÌÒ Û ² s ¶2ÃU¶2Â2¹�ÉoÑ
ÝæÆwÁbÊ�ºmÉ?¸vÂ/µ¿ÊÍÆe»w¹�º½µÌÅ�¹�»eÁbº½ÊÍÉ Â/³w¹´ÁÔ¸�È"Ò¿ÂZÂ2º/¹�¹@É¢¸�Ã?¸�ÒÌ¶2ÊD¾N¹´È"¶/¹�»eµÌÆeÂ/³w¹ »�º/¹�ÒÌµÌÉ?µ¦Æ"¸vº/ÃÏ²!¸�¶2ß Û Æ"¸�ÒÌÃ�¶/µ¦¶´óÔ¸�Æ"»
ÅUµÌ¼y¹DÅ�¹�º½¶/¸^õmÑ

²´³"¹�³"¸vÞ�¸vº½»�¸�Æ"¸�Ò¿ÃU¶/µÌ¶A¸�Æ"»�¶2Ã�¶/Â2¹�Éå¹�ÆwËÍµ¦Æw¹�¹�º½µÌÆwË@·"º/ÊU¼y¹�¶/¶2¹�¶!¸vº/¹�µÌÂ2¹�º½¸vÂ/µ¿Å�¹Ö¸�Æ"»KÉ�ÈwÂ/È"¸�Ò¦Ò¿Ã-º/¹�µÌÆwÁhÊ�º½¼�µÌÆwËwÑ
ÝæÆKÂ/³"¹�¾N¹�ËÍµÌÆ"Æ&µÌÆwËwÇjÎ@³w¹�ÆKÁb¹�Î ¶2ÃU¶2Â2¹�É »w¹�¶/µÌËÍÆK»w¹�¼�µ¦¶/µ¿ÊÍÆ"¶!³"¸�Å�¹Ö¾N¹�¹�Æ�É?¸�»w¹�Ç�Â/³w¹Ö³"¸vÞ�¸vº½»e¸�Æ&¸�Ò¿Ã�¶½µÌ¶AÉ¢¸�ÃÏ¾N¹
Å�¹�º/ÃeË�¹�Æw¹�ºm¸�Ò�Ñ Û ¶�Â/³w¹�¶/Ã�¶2Â2¹�ÉÚ»w¹�¶/µ¿ËÍÆ¢¹�Ée¹�º/Ë�¹�¶�Ç�Â/³w¹'³"¸vÞ�¸vº½»¢¸�Æ&¸�Ò¿Ã�¶½µÌ¶ÀÎ@µÌÒ¦ÒU¾�¹�¼yÊÍÉ?¹�ÉeÊ�º/¹'»w¹�Â/¸�µÌÒ¿¹�»Ð¸�Æ"»
Î@µÌÒ¦Òjµ¦Ée·&¸�¼yÂG¸�»"»"µÌÂ/µ¿ÊÍÆ"¸�Ò�»w¹�¶/µÌËÍÆ�»w¹�¼�µÌ¶/µÌÊÍÆ"¶�Ñ � Ê�ºA¹CXU¸�É?·&Ò¿¹�ÇjÂ/³w¹SÆw¹�¹�»�ÁhÊ�º�¼yÊÍÆUÓ�µÌ¼yÂ�¶2¹�Å�¹�º½µÌÂ�ÃD¼�¸vÂ2¹�Ë�Ê�º½µ¿Þ�¸vÂ/µ¿ÊÍÆ
ÁhÊ�ºús�²�ï.{�Ä-� Î�¸�¶eµÌ»"¹�Æ^Â/µ×â`¹�»ãµÌÆ\¸�ÆwÊ�Â/³w¹�º?¶2¹�¼yÂ/µÌÊÍÆ{Ê�Á´Â/³w¹F»|w Û óÔÆwÊ�Âe¶/³wÊPÎ@Æ{³w¹�º/¹PõK¸�Æ"»{Ò¿¹�¸�»"¶KÂ2Ê£¸
º/¹�à�È"µ¿º/¹�É?¹�Æ^Â�ñ
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Ë�Ê�º½µ¿Þ�¸vÂ/µÌÊÍÆ�µ¦Æ"»"µÌ¼�¸vÂ2Ê�º½¶�Ñ � Ê�º0¹CXU¸�Ée·`Ò¿¹�Ç�Â/³"¹'¼yÊÍÆUÓ�µÌ¼yÂ�»"¹�Â2¹�¼yÂ/µ¿ÊÍÆ�ÁhÈ&Æ"¼yÂ/µ¿ÊÍÆ�É?µ¿ËÍ³�Â�µÌÆ"¼�Ò¦È"»w¹@¸�º/¹�à�È"µ¿º/¹�É?¹�Æ^Â
Â2Ê¢¸�ÒÌÒÌÊ�ÎåÂ/³"¹�Ê�·N¹�º½¸vÂ2Ê�º½¶´Â2ÊÐ¼½³"¸�ÆwË�¹KÂ/³w¹Ï¼yÊÍÆUÓ�µÌ¼yÂ´¶2¹�Å�¹�º½µ¿Â}ÃoÂ/³wº/¹�¶/³"ÊÍÒÌ»"¶�Ñ Û Â�Â/³w¹�¶/¸�Ée¹KÂ/µÌÉe¹�ÇwÂ/³w¹�º/¹KÉ?¸�Ã
¾N¹D¸e¼yÊÍÆ"¶2Â2º½¸�µÌÆ�ÂÖÊÍÆoÂ/³w¹D¼yÊÍÆ�Â2º/ÊÍÒÌÒ¿¹�º0Â/¸�¶2ßU¶´¸�Æ"»oµ¦Æ^Â2¹�º/ÁÔ¸�¼y¹�»w¹�¶/µÌËÍÆÐÂ/³&¸vÂ0º/¹�à�È&µ¿º/¹�¶�·N¹�º½É?µÌ¶/¶½µ¿ÊÍÆ¢¾N¹�ÁhÊ�º/¹-Â/³w¹
¼yÊÍÆUÓ`µ¦¼yÂ´¼�¸vÂ2¹�Ë�Ê�º½µ¿Þ�¸vÂ/µ¿ÊÍÆ�µÌÆ"»"µ¦¼�¸vÂ2Ê�º½¶0¼�¸�Æ�¾N¹�¼½³&¸�ÆwË�¹�»�¾�ÃÐÂ/³"¹�¼yÊÍÆ^Â2º/ÊÍÒ¦Ò¿¹�º�Ñ
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Â/¸�¶2ßU¶�ÑS²´³w¹´É?Ê�»w¹�Ò¦µÌÆwËDÒÌ¸�ÆwËÍÈ"¸vË�¹�Î�¸�¶�»w¹�¶/µ¿ËÍÆ"¹�»eÎ@µ¿Â/³eº½¹�¸�»"¸v¾&µÌÒÌµÌÂ�ÃK¸�Æ&»?º/¹�ÅUµ¿¹�ÎÖ¸v¾&µÌÒÌµ¿Â}ÃÏÊ�ÁNÂ/³w¹@É?Ê�»w¹�Ò¦¶À¾�Ã
Åv¸vº½µ¿ÊÍÈ"¶'»wÊÍÉ?¸�µÌÆc¹CXU·�¹�º½Â/¶�¸�¶-¸�É?¸8bæÊ�º-Ë�ÊÍ¸�Ò�ÑD²´³"¹KÉeÊU»w¹�ÒÌ¶'¸�¼yÂD¸�¶'¸�¼yÊÍÉ?É�È"Æ"µÌ¼�¸vÂ/µÌÊÍÆcÉe¹�»&µÌÈ"Éò¸�É?ÊÍÆwË
¹�Å�¹�º/Ã�ÊÍÆw¹�µÌÆ�Å�ÊÍÒ¿Å�¹�»�¸�Æ"»oÂ/³"¹�º/¹�ÁbÊ�º½¹ÏÉKÈ&¶2Â0¾N¹D¹�¸�¶/µÌÒ¿Ã�È"Æ"»w¹�º½¶/Â/¸�Æ"»"¸v¾&Ò¿¹-¸�Æ"»�È&Æ"¸�ÉÏ¾`µ¿ËÍÈwÊÍÈ"¶�Ñ

Û Æ�¹�¸vº½ÒÌµ¿¹�ºÖÅ�¹�º½¶½µ¿ÊÍÆ�Ê�Á�Â/³w¹�¼�Èwº½º/¹�Æ^Â0ÉeÊU»w¹�ÒÌµ¦ÆwËKÒÌ¸�Æ"ËÍÈ"¸vË�¹-Î�¸�¶0È"¶/¹�»�Â2Ê�¶/·�¹�¼�µÌÁbÃ?Â/³"¹'Êvî�¼�µÌ¸�ÒNº/¹�à�È"µ¿º/¹yÄ
Ée¹�Æ�Â/¶-ÁbÊ�ºD²�ï Û ç�Ý/ÝXÇ`¸�Æ"»�ÊÍÆw¹�Ë�ÊÍ¸�ÒZÊ�Á�Â/³"¸vÂ'·"º/Ê�b2¹�¼yÂ-Î�¸�¶-Â2Ê�·"º½Ê�ÅUµÌ»w¹K¸�¶2·N¹�¼�µ×â�¼�¸vÂ/µ¿ÊÍÆcÒ¦¸�ÆwËÍÈ"¸vË�¹�Â/³"¸vÂ
¼yÊÍÈ"ÒÌ»?¾�¹0º½¹�¸�»?¸�Æ"»eº/¹�ÅUµ¿¹�Î�¹�»e¾�Ã�¸�Æ�ÃeµÌÆ�Â2¹�º/¹�¶2Â2¹�»e·&¸vº½Â/µ¿¹�¶ÀÎ@µ¿Â/³¢É?µÌÆ"µÌÉ¢¸�Ò^Â2º½¸�µ¦Æ"µÌÆwË?óÔÒ¿¹�¶/¶�Â/³"¸�Æ?¸�Æ?³"ÊÍÈwºXõmÑ
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Ée¹�Æ�Â/¸�Ò�ÉeÊU»w¹�Ò	¸�Æ"»�Â/³"¹Ï¶2·N¹�¼�µ×â`¼�¸vÂ/µ¿ÊÍÆGÑ

²´³"¹�¾&Ò¦¸�¼/ß�¾�Ê�X�¼yÊÍÉe·NÊÍÆw¹�Æ�ÂÖ¾N¹�³"¸�ÅUµ¿Ê�º0ÉeÊU»w¹�ÒÌ¶Ö¸vº/¹-¾&È"µÌÒÌÂSÊÍÆo¸�ÆoÈ"Æ"»w¹�ºmÒ¿Ã�µ¦ÆwË�¶2Â/¸vÂ2¹�É?¸�¼m³"µÌÆw¹DÉeÊU»w¹�Ò�Ñ
ç�·N¹�¼	j×[ä¾&ÒÌ¸�¼/ß�¾NÊ!X9ÉeÊU»w¹�ÒÌ¶D¼yÊÍÉK¾&µÌÆw¹?¸oË�ºm¸v·&³"µÌ¼�¸�ÒÀÉeÊU»w¹�ÒZÊ�Á�Â/³w¹¢¶2ÃU¶2Â2¹�ÉÜ¸�Æ&»£µ¿Â/¶-¹�Æ�Å�µ¿º½ÊÍÆ"Ée¹�Æ�ÂDÎ@µ¿Â/³
Â/¸v¾&È"Ò¦¸vº�»"¹�¶/¼yº½µ¿·"Â/µÌÊÍÆ"¶ÏÊ�Á'Â/³w¹oÒ¿¹�ËÍ¸�Ò0¶2Â/¸vÂ2¹c¼½³"¸�ÆwË�¹�¶�Ñ � µ¿ËÍÈwº½¹�¶º½c¸�Æ&» 4 ¶/³wÊ�Î=·`µ¿¹�¼y¹�¶�Ê�Á@ÊÍÈwºÐçU·�¹�¼	jy[
ÉeÊU»w¹�Ò"ÁhÊ�º.sc²�ï3{@Ä-��ÑU²´³w¹×s�²�ï.{�Ä-�åÉeÊU»w¹�Ò`¼yÊÍÈ"ÒÌ»?¾N¹@¼yÊÍÉK¾&µÌÆ"¹�»¢Î@µÌÂ/³¢¸ÏÉ?Ê�»w¹�Ò&Ê�Á	Â/³w¹-¸�µ¿º½¶2·&¸�¼y¹'¸�Æ"»
ÉeÊU»w¹�ÒÌ¶ÖÊ�ÁZÂ/³w¹DÊ�Â/³w¹�º'¶2ÃU¶2Â2¹�É ¼yÊÍÉe·NÊÍÆw¹�Æ�Â/¶@¸�Æ"»�¹CX�¹�¼�ÈwÂ2¹�»|Ê�º@¸�Æ"¸�Ò¿Ã�Þ�¹�»oÂ2Ê�Ë�¹�Â/³w¹�º�Ñ

²´³"¹�Ë�º½¸v·&³&µÌ¼�¸�ÒÍ·&¸vº½Â�Ê�Á"Â/³w¹�ÉeÊU»w¹�Ò�óÔ¸�¶Z¶/³"Ê�Î@ÆKµÌÆ � µ¿ËÍÈwº½¹%½ÍõmÇÍµÌ¶!»wº½¸�Î@ÆÏµÌÆÏÂ/³w¹�ÁbÊ�º½ÉCÊ�Á"¸'¼yÊÍÆ^Â2º/ÊÍÒUÒ¿Ê�Ê�·
¶/³wÊPÎ@µÌÆwË�Â/³w¹?»&µ¿º/¹�¼yÂDµÌÆ�Â2¹�º½¸�¼yÂ/µ¿ÊÍÆ"¶DÊ�Á.s�²�ï.{�Ä-�ÚÎ�µ¿Â/³�Ê�Â/³w¹�ºÏ¶2ÃU¶2Â2¹�ÉÜ¼yÊÍÉe·NÊÍÆw¹�Æ�Â/¶¢óhÂ/³w¹e¹�Æ�ÅUµ¿º/ÊÍÆ"Ée¹�Æ�Â
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Û ÁÔÈwÂ/Èwº/¹K·&ÒÌ¸�Æ"Æw¹�»|µÌÆ^Â2¹�º½Áh¸�¼y¹�Î@µ¿Â/³�¸�Æw¹�Î$¸vº/º½µ¿Åv¸�ÒGÉ?¸�Æ&¸vË�¹�º'Â2Ê�ÊÍÒÖó Û s Û a õ�µÌ¶@¶½³wÊ�Î@ÆGÇ&¾&ÈwÂ'ÆwÊÐ»"¹�Â/¸�µÌÒÌ¶
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Â/µ¦Ée¹�ÇÀÎ@³"µÌ¼m³ã¸jØN¹�¼yÂ/¶�Î@³"µÌ¼m³£Ê�·N¹�º½¸vÂ/µ¿ÊÍÆ&¶K¸vº/¹�Ò¿¹�ËÍ¸�Ò m�µÌÆãÂ/³&µÌ¶Ï¼�¸�¶2¹�Â/³w¹�¶/Èw·N¹�º/ÅUµÌ¶2Ê�ºm¶�É?¸�Ãã¾�¹ÐÂ/³w¹
»Öï'ÇwÂ/³w¹�Ê�·N¹�º½¸vÂ/µÌÊÍÆ"¶´É?¸�Æ"¸vË�¹�º�Ç"Ê�º Û s Û a

l ïÖÊÍÉe·NÊÍÆw¹�Æ^ÂÖ¼yÊÍÆ�Â2º/ÊÍÒ	ÉeÊU»w¹�¶�ñZÂ/³w¹-ÉeÊ�»"¹�Â/³w¹-¸�ÈwÂ2ÊÍÉ?¸vÂ/µÌÊÍÆoµÌ¶�µ¦Æ	Ç�µ¦Æ¢Â/³w¹-¼�¸�¶2¹-Ê�Á�s�²�ï.{�Ä-�6Â/³"¹�¶2¹
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Â/³"¹Ï¸�µ¿º½¶2·`¸�¼y¹�µÌÆ�Â/³w¹Ï¸vº/¹�¸?Ê�ÁAÊ�·N¹�º½¸vÂ/µ¿ÊÍÆGÑ

²´³"¹�¼yÊÍÆ^Â2º/ÊÍÒ¦Ò¿¹�»o¶2ÃU¶2Â2¹�ÉBóÔ¸�µ¿º½¶/·&¸�¼y¹Põ�¶2Â/¸vÂ2¹K¸vÂ´¸�Æ�Ã�Â/µÌÉe¹DµÌ¶0µÌÆ"Áb¹�º/º½¹�»ÐÁhº/ÊÍÉ Â/³w¹�µ¦Æw·&ÈwÂ/¶�º/¹�¼y¹�µ¿Å�¹�»c¸�Æ"»
É?¸�Ã�¾N¹@µ¦Æ"¼yÊ�º/º/¹�¼yÂSµ¿Á�Â/³wÊÍ¶2¹�µÌÆw·&ÈwÂ/¶À¸vº½¹@µÌÆ"¼yÊ�º/º½¹�¼yÂSÊ�º�ÆwÊ�Â�Â/µÌÉe¹�Ò¿Ã�ÑÀ²´³w¹´¸�µÌº½¶2·&¸�¼y¹@É?Ê�»w¹�ÒUÎ�µ¿Â/³"µÌÆ�s�²�ï.{�Ä
�$¼yÊÍÆ"¶/µÌ¶2Â/¶ÖÊ�ÁZ¸eÉeÊU»w¹�ÒNÊ�Á!Â/³w¹�¸�¶/¶/È"É?¹�»o¶2Â/¸vÂ2¹�Ê�Á!¹�¸�¼½³�Ê�Á!Â/³w¹�¸�µ¿ºm¼yº½¸vÁbÂ0¾N¹�µÌÆ"ËK¹�Åv¸�ÒÌÈ"¸vÂ2¹�»oÁhÊ�º@¼yÊÍÆUÓ�µÌ¼yÂ/¶�Ñ
ç�Â/¸vÂ2¹0Åv¸vº½µÌ¸v¾&ÒÌ¹�¶Aº½¹�·"º/¹�¶2¹�Æ�ÂÀÂ/³w¹0µÌÆwÁhÊ�º½É?¸vÂ/µ¿ÊÍÆ�Æw¹�¹�»"¹�»�Â2ÊD·�¹�º½ÁbÊ�º½É$¼yÊÍÆUÓ�µÌ¼yÂÀ»w¹�Â2¹�¼yÂ/µ¿ÊÍÆ?µÌÆ�¸�»"»&µ¿Â/µ¿ÊÍÆ�Â2ÊDÂ/³w¹
¸�¼yÂ/È"¸�ÒGµ¦Æw·&ÈwÂ/¶�Â2Êºsc²'ï.{�Ä-�KÑ"²´³"¹�¶2¹-Åj¸�ÒÌÈ"¹�¶0ÉKÈ"¶/Â�¾N¹DµÌÆwÁh¹�º/º/¹�»ÐÁhº/ÊÍÉ Â/³w¹�µÌÆwÁhÊ�º½É?¸vÂ/µÌÊÍÆ¢Â/³"¸vÂ s�²�ï.{�Ä-�
Ë�¹�Â/¶´Áhº/ÊÍÉ Â/³w¹�¼yÊÍÆ�Â2º/ÊÍÒÌÒÌ¹�º´Î�Ê�º½ß�µÌÆ"Ë�·NÊÍ¶/µÌÂ/µ¿ÊÍÆ�Ê�º0Ê�Â/³w¹�º@»w¹�ÅUµÌ¼y¹�¶�Ñ�²@³w¹DÉeÊ�»"¹�ÒNÊ�Á�s�²�ï.{�Ä-� ¶/³wÊ�Î�Æo³"¸�¶�Ç
ÁhÊ�ºK¹�¸�¼m³k¸�µ¿ºm¼yº½¸vÁbÂ�ÇÀ¶2Â/¸vÂ2¹�Åv¸vº½µÌ¸v¾&Ò¿¹�¶�º/¹�·"º/¹�¶2¹�Æ�Â/µÌÆwËcÂ/³w¹¢¶2Â/¸vÂ/È&¶KÊ�ÁÖÂ/³w¹¢Ó`µ¿ËÍ³�ÂK»"¸vÂ/¸|Ábº½ÊÍÉÜÂ/³"¸vÂ�¸�µ¿º½¼yº½¸vÁhÂ�Ç
Â/³w¹-¼yÊÍÆUÓ`µÌ¼yÂ�»w¹�Â2¹�¼yÂ/µ¿ÊÍÆ�¶2Â/¸vÂ/È"¶�Ç�Â/³"¹@Ó`µÌËÍ³^Â�·&³"¸�¶2¹�óÔÆw¹�¹�»w¹�»Ð¾�¹�¼�¸�È&¶2¹'¶/¹�·&¸vº½¸vÂ/µ¿ÊÍÆ�¼yº½µ¿Â2¹�º½µ¦¸�Î@µÌÒ¦ÒwÅj¸vº½ÃeÎ@µ¿Â/³
Ó`µ¿ËÍ³�Â�·&³"¸�¶2¹PõmÇ�¸�Æ&»kÂ/³"¹�¶/Â/¸vÂ/È"¶�Ê�Á´Â/³w¹o¼�Èwº/º½¹�Æ^Â�·NÊÍ¶/µ¿Â/µ¿ÊÍÆkµÌÆwÁhÊ�º½É?¸vÂ/µ¿ÊÍÆGÑ a Ê�Â2¹oÂ/³"¸vÂe¸�¼�¼�µÌ»w¹�Æ�Â/¶�ÊU¼�¼�Èwº
Î@³w¹�Æ Â/³"µÌ¶ÐµÌÆwÁh¹�º/º/¹�»ä¸�µ¿ºm¶2·&¸�¼y¹c¶/Â/¸vÂ2¹�»&µ×Ø�¹�ºm¶?Áhº/ÊÍÉ5Â/³w¹�º/¹�¸�Ò�¶2Â/¸vÂ2¹�Ñ ²@³w¹|Åv¸�ÒÌµÌ»"¸vÂ/µÌÊÍÆ ·&³"¸�¶2¹�µÌÆ�Å�ÊÍÒ¿Å�¹�¶
¸�¶/¶/È"º½µÌÆwË�Â/³"¸vÂ�Â/³w¹?É?Ê�»w¹�ÒÀµ¦¶D¼yÊ�º/º/¹�¼yÂÏ¸�Æ"»£Â/³"¸vÂDÂ/³w¹?ÊPÅ�¹�º½¸�ÒÌÒS¶2ÃU¶2Â2¹�ÉÜµ¦¶-º/Ê�¾&È"¶2ÂD¸vËÍ¸�µÌÆ&¶2Â�¹�º/º/Ê�ºm¶DµÌÆ�Â/³w¹
µÌÆwÁhÊ�º½É?¸vÂ/µÌÊÍÆ�º/¹�¼y¹�µ¿Å�¹�»�¸v¾NÊÍÈwÂ´Â/³"¹�¼�Èwº/º/¹�Æ�Â´¸�µ¿º½¶2·`¸�¼y¹�¶2Â/¸vÂ2¹�Ñ

Û ¼yÊÍÉe·&Ò¿¹�Â2¹?É?Ê�»w¹�ÒZ¸�ÒÌ¶/Ê�Æ"¹�¹�»"¶-Â2Ê|¶2·N¹�¼�µ¿ÁhÃ�Â/³w¹e¼yÊÍÆ"»"µÌÂ/µ¿ÊÍÆ"¶-È"Æ"»w¹�º-Î@³&µÌ¼½³�¹�¸�¼½³ãÊ�Á�Â/³"¹ús�²�ï.{�Ä-�
¼yÊÍÆ�Â2º/ÊÍÒNÉeÊ�»"¹�¶�µÌ¶�È"¶2¹�»GÇ^Â/³w¹-¼yÊÍÆ"»"µ¿Â/µÌÊÍÆ"¶�È"Æ&»w¹�º�Î@³&µÌ¼½³¢Â/³w¹�ÊÍÈ"Â2·&ÈwÂ/¶�¸vº/¹�Ë�¹�Æ"¹�º½¸vÂ2¹�»�¸�Æ"»¢Â/³"¹�µ¿º�¼yÊÍÆ�Â2¹�Æ�Â�Ç
¸�Æ"»9³wÊPÎá¹�¸�¼½³ãÊ�Á�Â/³"¹?µÌÆwÁh¹�º/º/¹�»�¶2Â/¸vÂ2¹?Åv¸vº½µÌ¸v¾&ÒÌ¹�¶DµÌ¶D¸�¶/¶/µ¿ËÍÆ"¹�»9¸�Åj¸�ÒÌÈ"¹�Ñ � µ¿ËÍÈwº½¹ 4 ¶/³wÊ�Î�¶DÂ/³w¹?Ò¿Ê�ËÍµÌ¼�ÁhÊ�º
¶2¹�Ò¿¹�¼yÂ/µ¦ÆwË�Â/³w¹qsc²�ï3{@Ä-�=Ê�·N¹�º½¸vÂ/µ¦ÆwË�ÉeÊU»w¹�Ño²´³w¹¢¼yÊÍÆ"»&µ¿Â/µ¿ÊÍÆ"¶DÈ"Æ&»w¹�º�Î@³"µ¦¼½³9¹�¸�¼m³kÊ�ÁÖÂ/³w¹ÐÁbÊÍÈ"ºÏÅv¸�ÒÌÈw¹�¶
ÁhÊ�º'Ê�·N¹�º½¸vÂ/µ¦ÆwË�É?Ê�»w¹K¾N¹�¼yÊÍÉe¹�¹�Æ"¸v¾&Ò¿¹�»�¸vº/¹e»w¹�¶/¼yº½µÌ¾�¹�»cÈ"¶/µÌÆ"Ë<n�o�prq_s�tãÂ/¸v¾&Ò¿¹�¶�ÑD²´³"¹KÊ�·N¹�º½¸vÂ/µÌÆ"ËÐÉeÊU»w¹
Â/¸vß�¹�¶e¸c·&¸vº/Â/µÌ¼�È"Ò¦¸vºKÅv¸�ÒÌÈw¹ÐÎ@³w¹�ÆkÂ/³w¹tç-âèéCê�á�¸�¶/¶2ÊU¼�µÌ¸vÂ2¹�»\Î@µ¿Â/³kÂ/³"¸vÂKÅv¸�ÒÌÈw¹Ð¹�Åj¸�Ò¦È"¸vÂ2¹�¶�Â2Êvu3t3w�x	ÇZÎ@³"µ¦¼½³
µÌÆkÂ/Èwº½Æ\³"¸v·"·N¹�Æ"¶ÏÎ@³w¹�Æ\¸�Æ^Ã ã&Û�êP?�ùúä9Ê�Á´Â/³"¹ÐÂ/¸v¾&ÒÌ¹Ð¹�Åv¸�ÒÌÈ"¸vÂ2¹�¶�Â2Êyu3t�wzx	Ñ Û ¼yÊÍÒ¦È"É?Æ\µÌ¶eu3t3w�xkÎ@³w¹�Æ
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Flight Phase

Unknown

Departure

Outbound

Enroute

Landing

Inbound

Holding

Sequenced

Excluded

operations
Area of

in
Aircraft

Environment Data

Unknown

Unknown

System

Flight Data

Included 

Conflict Detection Status

PC

AMAN

Processing

D

A FDPD 
For each aircraft:

Flight_ID
Aircraft_Type
Nav_Capabilities
Class_of_Flight
Current_Position (X,Y, Level)
Trajectory

MTCD-X HMI MTCD-XB

Manager

Processing

Known

C

Flight Data

MTCD-X

INFERRED AIRSPACE STATE

Current Position

Unknown

Obsolete

AIRCRAFT (ID) [1...Max-aircraft]
MODE

SUPERVISORY

Known

Data Link

CFMU/
Radars/

HMI
Manager

Controller

AMAN E

.
.

Stop_MTCD-X
Start_MTCD-X
Configuration_Params
Include_Aircraft (ID)
Exclude_Aircraft (ID)

C

MTCD-X HMI 
For each conflict::

Conflict_ID
Conflict_Type
Severity
Conflict_Data

D

AMAN MTCD-XE

MTCD-XMTCD-X
Undefined at this time

AMAN 

CONTROL MODE

Configured

Active

Stopped

Unconfigured

EDPD 
For each airspace:

Airspace_ID
Upper_Level
Lower_Level
Boundary
Start_Time_of_Restriction
End_Time_of_Restriction
Type_of_Airspace
Separation_Parameters
Uncertainty_Parameters

For each parallel route:
Route_ID
Separation_Parameters

MTCD-X

Area _of_Operation

B A

Failed
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T

T

T

T

T.
.

T

T

T

OR

.

.

DEFINITION

Powerup T

AND

AND

AND

= Configured

= Active

= Stopped

CONTROL MODES

Received Stop_MTCD-X

In-mode Configured

In-mode Active

In-mode Stopped

Received Start_MTCD-X

In-mode Unconfigured

Configured

Active

Stopped

Unconfigured

= Unconfigured

Received Start_MTCD-X

Received Area_of_Operation
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