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Next Gen: Next Generation Air Transportation System SESAR: Single European Sky ATM Research
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Physical Interconnectedness
Major traffic flows-ATM Homogeneous ATM areas

NextGen SESAR

IATA Vision 2015
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3ō 0

%45 0̄

65 0̄

7

À

ê 8

9
:

;

Û'ÓÓÓ()

Û

Ô

Ö'ÓÓÓ()

_"<=>-®

8

4

7

9

3

18
22

28

12

9

5000()

4000()5000()

5000()

9000()

5000()

8

Òês�-

ÚÒs�-

ÒÒs�-

Úês�-

úZ[=PåsÈ
�Z[=Rgs�Rg0
��
7̂ g�d

úZ[=Pås�
�îcJP�Z[=
QRs7}~

Òês�-

ÚÒs�-

ÒÒs�-

Úês�-

úZ[=PåsÈ
�Z[=Rgs�Rg0
��
7̂ g�d

úZ[=Pås�
�îcJP�Z[=
QRs7}~

Òês�-

Úês�-

ÚÒs�-
ÒÒs�-

"<-

ÒÒs�-

"<-

��E
$$Ø�|

Òês�-

Úês�-

ÚÒs�-
ÒÒs�-

"<-

ÒÒs�-

"<-

��E
$$Ø�|

SÔY7þ�Z[=0\�3a]Z[=7^åR����s�o_0`��^åR
SIJab0c�4¢aPå�QR�<=7ÁÞ�ÈdeAf�g;0h��¥?

�ÊJ|«I��¬­
�®���¯@@p�78�
,-eÆ��q



P13

13

¿Â°½Âº

¿Ã°ÂÀ¼

½Â°ºÀÀ

À½°½Ãº À¼°»½» ÀÀ°»Ãº
ÀÂ°¹Â»

¼»°¼¾» ¼¾°¿½»

ÀÀ°¿½¿

ÀÃ°º¼»
¼¾°½¹¼

À¹°¾½¿

¼¹°º¹¾

À»± À¹±
À½±

ÀÂ± À¹±

ÀÀ± ÀÀ±

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

H6 H7 H8 H9 H10 H11 H12 H13 H14 H15 H16 H17 H18 H19 _Q�®

k
²
Ø
�
�


�
�
�
�
5
6
/
_
!
�
m
®
�
â
¤
�

_
s
Å
�
Q
®

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

C
ï
<
=
_
{
�
®
�
2
�
u
_
¦
®

k²Ø��
�_!�m®�â¤�Å

³´{�_qó¾°ººº�µ
�0¶·®¥¸�

9¹®Úºs78�¥¦6�»
¼½�ä¾_Ä¾¼QÀë®78�a¿oÀ0¾¿¬_¾»ºlj®xy¿ºlj7ÁÂ

PÐ`��¶ÓÔ

��q�;7ÝÞ�³´{�0�234��sÅ����
q�62s0¶¢4����56ÈOÃA��
P�ÄÕ[�Þ�

kX;�

3Å3,638Æó

_Ç_Ç3.3.00 %%®®

W�;�

3Å985Æó

_Ç_Ç4.4.44%%®® ���;�

3Å5,626Æó
_Ç_Ç5.35.3%%®®

ó

¿°À¹¿Æó
$$ÇÇ¹Á¿¹Á¿±±!!

®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®

»°ÀÃÀÆó
$$ÇÇ¹ÁÀ±!¹ÁÀ±!

¹°½ÂºÆó
$$ÇÇ½Á½Á¿±!¿±!

×$$Ê
�����78��q�DBoÀ0ÁÂ3a.
/+O0c��Þ�Pa�q�;7Ý��³´{�¥¸
�ÈÈ�7ÉÕ��Þ�Ç§¨��DBsz�bcde
î]�9[a§¨���;0¶¢4ÁÂDBoÀPï
��[�ÞAÞwr�PèÖÇ

�q�./+Oa��úüý����Ph��q�./+Oa��úüý����Ph�

�øúüú��¬­8��

PÐ
â¤`IATA Transport Statics 52nd Edition(2008Q6ëå�)
¬­`IATA Passenger Forecast 2008-2012(2008Q10ëå�)



P14

14

?-QR�

56ë$7��¬Ê�
_PÐ`JR!pþ®

Ã½±

ÃÀ±

Ã¼±

ÃÃ±

¾ºº±

Ä½ ÄÀ Ä¼ ÄÃ Ä¾º Ä¾¾ Ä¾» Ä¾¹ Ä¾Â Ä¾¿ Ä¾½ Ä¾À Ä¾¼ Ä¾Ã_Q�®

Ü
Ë
�
�
_
¦
®

Ü�NË�� {¢dÌÊ$�N�ÜË��9Ú

Ü�NË��_2�Ö�QØÎ® {¢dÌÊ$�N�ÜË��_2�Ö�QØÎ®

Ë�����

?-õ�Ë��AÌaÍå�7ÎÏ{Þ�xõ0�¾3�Þ�Pa]�
56szr�ÐÑ0ÒÕ~a8�{Þ�xõPw¢y[�Ç

Ã¼Á¼±
Ã¼ÁÀ±

Ã¼Á¿±
Ã¼Á½±

ÃÃÁº±

Ã¼Á¿±

Ã¿±

Ã½±

ÃÀ±

Ã¼±

ÃÃ±

¾ºº±

Ä¾Â Ä¾¿ Ä¾½ Ä¾À Ä¾¼ Ä¾Ã_Q�®

?
-
Q
R
�

?-õ?-õ?-õ Ë��Ë��Ë��Ó+õÓ+õÓ+õÇ Ç

®ÔE�ØÎ9:-o`ºÁ¹¬Î9:-o`ºÁ¹¬®ÔE�ØÎ®ÔE�ØÎ9:-o`ºÁ¹¬

»ºº¹ÁÂÁ¾ »ºº¿ÁÂÁ¾ »ººÃÁÂÁ¾

T&Y®�Õ ¾Ö¹º ¾Ö¹º ¾Ö¹¹

T&YO× ¾Öºº ¾Öº¾ ¾Öº¿

T&Y�� ¾ÖÂ» ¾ÖÂ» ¾ÖÂ¿

��¶}Ò78�

56/���7ØÞaÙzYÈ��PaØÎ��
-oP�~�Þ�
56/���7ØÞaÙzYÈ��PaØÎ��
-oP�~�Þ�

56/���7ØÞaÙzYÈ��PaØÎ��
-oP�~�Þ�

�HI�$Ge_ØÎ��-o®���

ÚP����56�ÚÛY��{Þ�xõ0�y7�qÚP����56�ÚÛY��{Þ�xõ0�y7�q



P15

15

�Ñ �På<=

ÜoÁÂ<=

©2
Üo

QR<
=

 `zo���N7Ý���húÝ<
=���78�QR<=�ÁÂ

úüý�{�"78�På��B#s�bÞ

VW#�$$

i

p

�

�

q

Û¨#�$$

Û¨#�$$

VW#�$$Yîßr�à

8�a�;���áâY��
��oÀ}î

56-�¬­�B�
ã���q

�����ä���çaåÔä
P�ðH¬0æ¢�

�þµ�����ä�fÎ�

Z�]çKä
�°"¹Ã±

î]ä°"À±

��åÔä°
»º±

��såÔè°
¹±

�N\�Ô°
¼±

ó²ä°"¾À±

b4éêä°
½±

�þµ�����ä�fÎ�

Z�]çKä
�°"¹Ã±

î]ä°"À±

��åÔä°
»º±

��såÔè°
¹±

�N\�Ô°
¼±

ó²ä°"¾À±

b4éêä°
½±

ëì�í;�� ­��]£
ëì�í;��

ëì�í;��a�i��

��@Ac2 �î@Ac2

��ï®

ðñ���Zò ð�húÝ_ó;�Z®ò

�húÝH$7ÞI�`
ØÙÒÔQ�ÕY7��,�ÀÖ=E7�húÝ<=0¥?3a
Üc2<=�0Ò¦ôb��Ç

<=ÁÂ78�åÔ­ä/ôb��`
QoC_ÔÓÓÆÊIJ|_C22Åõ®_ö®

ö®X��«|÷$Âø�_b
ùj$|úHb
GF4û®�2009QÚëYÖë�o�ØÎ4û
_58.197|/��|®àá6ë16p-*�ü��$J_96õ/7|®7§�Þ�£P



P16

16

2�Êý$cPfy[�Þ�Ba��56���� !"��
#$%7����4¢aKL���"Pw¢y[�Ç

Â°»¿¹ Â°¹¾¿ Â°¹¼Â Â°Â»Â Â°ÂºÂ Â°¹¼» Â°¹¼½ Â°¹½º Â°¹¹¹ Â°¹»¹ Â°»À¹ Â°¹Â½ Â°»¼À Â°»ºÀ

¾ºº
¾º½ ¾º¼ ¾¾¾

¾¾¿ ¾¾¼

¾»¼ ¾»Ã
¾¹À ¾¹À

¾Â¹

¾¿¼
¾¿¹

¾Â½

º

¾ºº

»ºº

Ä½ ÄÀ Ä¼ ÄÃ Ä¾º Ä¾¾ Ä¾» Ä¾¹ Ä¾Â Ä¾¿ Ä¾½ Ä¾À Ä¾¼ Ä¾Ã _Q�®

Ä
½
0
§
z
_
¾
º
º
®
r
�
�
F
u
�
D
B
E
�

�
ó
ð
4
�
�
c
2
�
Å

º

¾°ººº

»°ººº

¹°ººº

Â°ººº

¿°ººº

½°ººº

À°ººº

¼°ººº

Ã°ººº

¾º°ººº

D
B
E
�
Å
_
ó
®

DBE�Å

Ä½0§z_¾ºº®r��Fu

9Ú¹DBE�rÈa��DBEa��DB����Ea��DB��E�u]

À¾Ã

¼¼¾ ¼½À ¼¹¼

À»»
½Â½ ½»¼

ÂÃº ¿º¼
Â½À

¿Â¼
¿ÃÂ

½Ã¿

¿¿½

½»

¾ºº

¾¾Â
¾ºÃ

¾º¾

¼Â

ÀÂ
½½

¿» ¿¾
ÂÀ

¿¹
¿¿

¿º

º

¹º

½º

Ãº

¾»º

¾¿º

Ä½ ÄÀ Ä¼ ÄÃ Ä¾º Ä¾¾ Ä¾» Ä¾¹ Ä¾Â Ä¾¿ Ä¾½ Ä¾À Ä¾¼ Ä¾Ã _Q�®

Ä
½
Q
�
0
§
z
_
¾º
º
®
r
�
�
F
u
�

�
c
2
�
Å

9
Ò
ð
�
�
î
]
ä

º

Âºº

¼ºº

¾»ºº

¾½ºº

»ººº

î
]
ä
�
¬
£
þ
_
Å
õ
®

��¾¼bcde7{�î]ä

Ä½0§z$¾ºº!r���c2�Åð4��î]ä

a�b��Ã�	Õ¬�{c}deî{%£��Hde�¥î£�Rde�¥îVfg>?h�Uijkh�ÎÓ
bbblmn}`
a®bo�Epqrsñ{%£_Öß_B?qrsñÓlmn£N�mtoñ%lmnFQ<Q`

c2�Åð����¾¼bcde�î]ä

DBE��óð4����sc2�Å���

�DB6�KLàáDB��KL�

�©"7u®ûaÄ¾¹Y¾½Q�7a

½�êc2'f#
$$7tu

c2'f#
$$_®�Õa��a!
qaBHaO×a��a���a��®

c2'f#
$$

�HI�D-E@_®�ÕaT&aO×a
��a��®

����)�xmã¥�D-KL
0�ÚÀYÚÛQ�7Ö�*�N7
tu
����*	��KL�*fg0
âã

���¾¼DEã¥��¾.K
LÈaÄ¾¾Q�8�a��ïðA
S´�
�óa���nã¥�
+O78�[o��0�É

�ÚÚYÚÔQ� ��6�ã¥ah��0�n
�ÚÔQ�Y ø��aÝû���ý�a�$�$0
�n

�Ä¾½Q�8�»Â-o�
�E@7®�L©B0
����wr78�a5
6/�7�V4u-@
A��	�0âã

�Ä»ºQ�´
a®DB
�0��3a�$�c0
�ó�û�wrAnDB
KL���"0c�w
r78�a��0u-"



P17

17

1
�
�

b
/
�
�
"

�bcde��D-#
$$� _ØÙÒÓYÒÔQ�î]®

�HI��*r3�ê�N�î]

ØÙÒÓQ� `O×���
ØÙÒÚQ� `®�Õ�!q
ØÙÒÒQ� `������
ØÙÒÔQ� `���BH

��¾¼DEã¥��¾.

Ss����õP�q

S¾.��,-bcde���s����]­"
78�¾.���"

S¾.KL[o��78���" {se"0c�4�����õD-bcd
e���78�ó;D-©B���2

���D-#
$$_��®� _ØÙÒÔQ�ÅÆå�®

S��DB��KL��"��É
S[o���+O

S��34îGì�G�|D-©B��â
S��D-&'©B�fg

S��340ÒÕ~a��¾¼DEã
¥��}+�!�ôÙ�á7õZA
���j$J

S��¾¼KL������

®������
��¾¼DEã¥È®������2�Y��a�
�7�4��ÈZ�340ïð7âã3A�[¨A
yAÞÇ

�ADS-Ba®È�$�$_ë$7S)a×$$Ê
�a ¥¦�Zb

cdeAÌ

®
�
�
�
�

õ
Z
�
�
2

s����õ�q ¾.KL���"

��DB��KL���"��DB��KL���"

���
}�9�G��=�K��

�� 
}¡8�¢��=��

�,£¤
¥¦§¦

�����56bcde�fg7����yA�KL�AC"a[opÆp������56bcde�fg7����yA�KL�AC"a[opÆp�



P18

18

�«|÷$­äè��
ºÁº½¾º

ºÁº¿½À

ºÁº¿À½

ºÁº¿½À

ºÁº¿¹½
ºÁº¿¹º

ºÁº¿»¿

ºÁº¿¹¿

ºÁº¿»¿ ºÁº¿»½
ºÁº¿»¾ºÁº¿»¹

ºÁº¿¹Ã

ºÁº¿¾Ã

ºÁºÂ¼º

ºÁº¿ºº

ºÁº¿»º

ºÁº¿Âº

ºÁº¿½º

ºÁº¿¼º

ºÁº½ºº

ºÁº½»º

¾ÃÃ¿ ¾ÃÃ½ ¾ÃÃÀ ¾ÃÃ¼ ¾ÃÃÃ »ººº »ºº¾ »ºº» »ºº¹ »ººÂ »ºº¿ »ºº½ »ººÀ »ºº¼ »ººÃ »º¾º
Q�

å
Ô
­
ä
Ê

�
J
|
�
ó
r
H RS�

2010Q���«|÷$­ä
è��01995Q�ÎY15%
ôb��wr

��

ÂÁÂ±
Ñm

¹Áº±

 !

¿Á¾±

��"

¼ÀÁ¿±

ÚP�½©� :ì» ñP/_ÒÓÓ_Q® �#H$xy� :ì» ñP/_ÒÓÓ_Q®

¾Ã±¼¾±

�#H$]H$

_C¾°¾¾¼Æ�


_C¾ºÁÃÅ �
® _C»Á¿Å�
®

�%ñP/_ÒÓÓ_Q®

�ªÊ¢

»ºÁ¹±

B�

»ºÁ»±

Hb�

¿ÁÀ±

�&

¾¾Á½±
G
7

ÂÁ¿±

Z�]

¹¹ÁÂ±

pþ

ÂÁ¹±

ôÏ½©�ùûÒñP/

ÒêÓÅJ
 ��¬\xy�:ì»
ñP/ÈaÚP�½©
�ñP/�Ú¦'(

ÚP�xy�
:ì»ñP/Èô
Ï½©�ñP/
�C7¦

RgZ[=

�)@AQR¯M`
�
�
�Æ0yØc
2-7q*�

:;8¯M`
�
�
�Æ0ó*
4ÕÕçè@7

ó��

9 ÒÓÓÛQÔë�zo���NY�c2â¤0§7a9À_ÀÈsYÚpÖ��:;8¯MPâã�[
4Fu0+?Ç
ÒÓÓÛQÔëÒÛpxy¾Õ�4,�G-YÈa�n-o.Yþµ��sÈÚpØÎÖs�â¤Ç
_ 9À_ÀÈsPÚ��:;8¯M�âã78�ôbdeAåÔÈC7_Ój
7r3�£P®

­äåÔôb/_Qo® C7ÀÆÊIJ|
:ìÒ ôb/_Qo® CÚ'Ú_ÓJ


ëì�í;�� ­��]£ëì�í;��

ëì�í;��a�i��

��@Ac2 �î@Ac2

��ï®

�Ñ `åÔ­ä�ùûÒñP/ôb���/£_ð0�Ös¬®�

­äåÔôb/_Qo® C_ÔÓÓÆÊIJ|

:ìÒ ôb/_Qo® CÚÖÖÓÓÓJ


�Ñ `åÔ­ä�ùûÒñP/ôb���/£�

ðñ���Zò ð�húÝ_ó;�Z®ò

�c2<=�ÁÂ78�åÔ­ä�ùûÒñP/0ôb
�01Ac2<=�¥?PderA�wr78�IJ�V72�

�
óc2ì�$%7ÝÞ�yØc202�wrAn
ó��wr
78�aåÔ­ä�ùûÒñP/0ôb
��
�
�Æ0h�CÇf73~�wr78�IJ�V72�

9ØÙÒÔQ�ÕY7��,�ÀÖ=E7�húÝ<=�¥?04534Fu0+?



P19

19

ÚP�6ø�Y��$�c�qÚP�6ø�Y��$�c�q
�56/��O�����²Ø�&
;7ÝÞ�a¼½YõZA��5
60â©

���;� ÇÖæÔ¦

kX;� ÇÔæÓ¦
W�;� Ç7æ7¦
_øúüú��¬­8�®

�&'kl�()*+����

Íå�r���Ph�

�66�_J7®

ýü�úü �i�

89�¯M

©2¯M

RNAV<=

ñ�<=

�(34RNAV

:q�����|Æ:q�����|Æ
_ ®
����7Ý��RNAV���æÉ�

_ ®
��q7Ý��DBoÀ�ÁÂ�

�&i�����

��z�ÍÎ��l
å5ä
;ôÏ@ADB�$
�c�<q*7=>

øùúû��³��üùú
AÌ���§zV?s
z7Ý����Sz"
2B��E[�©r
A�4Ñ�

øùúû7Ý��§zV?��

���0B?r34ô
Ï@ADB�$�c
��èõ�Î�õ�
�¾

;ÄV�]aÄV�
���Yc2de

;�����lå5
ä�æÉ



20

-�������	
��.

>/?@ABC3D$%�EF�8�G
���u�æwÕ��V�?

�®�vwpÛV�N

�¸��pxy$V��V+,�

�Á�PQ�Rß�1{ÐÑ}¶°·²VpzV{|ß}~<��

�Ä��qr��w�V)u��V�?

�Å��NßoN(V����pÛV�N

�Í�+,{(þ��np��	Õ¬�{|}+��	Õ¬�VpÛV·²

�������£��'���»V��



P21

21

På�N

R@�N

D-�[4
QR-@

QR	$JÕY

På	$Jxy ¬¢ã�An?¢y[4
7�BCm7§�Þ�
îßrc2

����

D �VR@_¼½õ��qa
./+O�®���@â©

Dz{�_���a����®
�ªÊIJ�CO"

����

D �VR@_¼½õ��qa
./+O�®���@â©

Dz{�_���a����®
�ªÊ J�CO"�ªÊIJ�CO"

����

D �VR@_¼½õ��qa
./+O�®���@â©

Dz{�_���a����®
�ªÊIJ�CO"

����Vu�

!�FVõc�(�����

LM��V��ò

���npu�

EÓxÁ017Cm0F1

u�
V�
d

u�V�
d

¬­ã���q ��Ã?r|}@�GH? sq��r&q¥]���

©��0 ¡3����0�?

©��r����0I�7 ¡

På	$JxyQR	$JÕY

Dc2()_�oa-o®0I�7 ¡
D��s�£�_©ªJ��®� ¡

©��r����0�?

tuDB��,-bcdetuDB��,-bcdetuDB��,-bcde

��¥¦�p�

�
�$�$DB
_��6�78�DB®

�
�$�$DB�
� � DB
_��6�78�DB®

�
�$�$DB
_��6�78�DB® �$�$DB�$�� $DBBB�$�$DB CmK$cCmK$cCmK$c



P22

22

P22

-oD-0��34L7�BCmM�â©

��56-a./7z��
¬�eÆ��q

mn���{�"

� mn×$$�t]¬078�./F"�¬­

� sqN­×$$�p�78�¬­ã��q

22

�;��N�./£?a56-¬­�{�"
_CmK$c�£P�Z��¦®

� Ë
§Ý$$$bØÝ�$b	

78��;fÙr56-�
34�O?

� ���sWõa�èõ0 P
34./£?àáD-¯M

� 	$Jxy	$JÕY�è34
Cm78�56-¬­

"<-_ ®

WIND

Q
RS

�
T
U

Q
RS

�
T
U

»°
¿º
ºV

"<-_ ®

WIND

Q
RS

�
T
U

Q
RS

�
T
U

»°
¿º
ºV

Q
RS

�
T
U

Q
RS

�
T
U

»°
¿º
ºV

�
�

ÚÓÓ7

ÚÓÓ7

15kt
15kt

5kt
10kt

5k
t

_
k
t

Y
3
9
0

3
5
0ùúü
3700

W
1
5
0

56£¤r./�ïuõ�¬­

34

56-D-a��s���7
ï34mn���Ã?

��56-a./��
}~�ÖÈmn



P23

2323

"<-_ ®

WIND

Q
R
S
�
T
U

Q
RS

�
T
U

»°
¿º
ºV

"<-_ ®

WIND

Q
R
S
�
T
U

Q
RS

�
T
U

»°
¿º
ºV

Q
R
S
�
T
U

Q
RS

�
T
U

»°
¿º
ºV

P23

sqYN­34â¤×$$
_<�a<ÓamXamYa
$$�Ýî
c���®0&
q7��

mn×$$�
Z¯àát]¬0

mn×$$�t]¬07
8�a�;àá�N./
�F"0¬­

mnÂ

¹¥º

�N��DBsz

ØÎ<�<ÓaRVR�a
[ö�a\�{

�a7I�î$Ó�aV]�^�a�Ë$ö�a
ÞG�H�$cJa_G
7b-$ AÌ

ATMmn��aATMet -ÌÍ¬+a�N�

-ÌÍ¬�a7I�î$�$�$a��`>
¬+ca\¬0��c AÌ

��56mn#
$$xyATM#

$$7×o�[�Þ���_ ®

sqN­×$$�mn¬­
×$$�p�78�56-a
./�¬�eÆ�q

56-`sqxy�<�a<ÓamX��
��78�DBbcdeY£P�
���s�����_¬?-@®�
ã�P�q

. /`mn£¤�F"P}~0àa��

;àá�N./�¬­7z��ã
�P�q

÷&¯mnE@xy÷DBsz7×
o�[�Þ���_ ®

ì6$7�I�

z{�����×o

��DBa56-D-a��s
���7Ú"34¬0�78�
mn���8��b�{�"

z{�78�
��Ã?

ATMc
�


����

z{�����×o

mn¬­�p�

sqN­×$$�
p�78�

mn���{�"



P24

2424

õez�È���

Ú?���s�des�a
Ú?�&qDEã¥��
�0�×r34��

�]aã¥7z�
34��

fÓËcJ
DB���
×o�K|

fÓËcJ
DB���
×o�K|

95%

95%

DBoÀ<=oÀ

õez�È������ `PBN _Performance Based Navigation®

��sPak?�[4��q�õe
�²0(43�~�[¨ades��
0f?�[AÞ��

{Þõe�²0?¢4FuÈ
DBoÀ�ÂÇ����

½c2-o�95¦�
c27Ý���Zã�P
�?�gr�

h$O$#$%0 P34õe
�²0?¢�wrYafÓËcJ
7�u�4DB��0×o

õe�²7�V4DB���{�"

���Éi



P25

25

¼½00�¾34�~Ya��¥¦�!íA&'bcde�p�78�,-eÆ��q0c�Ç
7�BCm0ãj7D-�}î��wrYaVW�;��NY�{j�A��0â©��Ç

õez�È���7
8�aãjA�E�k
E<=0¥?

�
N

PBOPBOPBO
ãj�Z78�
<=oÀ�ÁÂ

7�BCm�-oD-�
{�"78�¿oÀ�ÁÂ

<=oÀ
¿oÀ

��r� ¡��� = q�;Es

�;E DE¢bbbb�;E ��£

9�=9

��D F�D¤� ���

9�89 9�89

9�=9DE¢�9=  r

DE¢�98  ¥

9�9� 9�9�
��£=899 r

��£=89= r

��£=89� r

��£=89� r

DE¢�9�b¥

��£=89� ¥

��r� ¡��� = q�;Es

�;E DE¢bbbb�;E ��£

9�=9

��D F�D¤� ���

9�89 9�89

9�=9DE¢�9=  r

DE¢�98  ¥

9�9� 9�9�
��£=899 r

��£=89= r

��£=89� r

��£=89� r

DE¢�9�b¥

��£=89� ¥

�;E DE¢bbbb�;E ��£

9�=9

��D F�D¤� ���

9�89 9�89

9�=9DE¢�9=  r

DE¢�98  ¥

9�9� 9�9�
��£=899 r

��£=89= r

��£=89� r

��£=89� r

DE¢�9�b¥

��£=89� ¥

l&'bcde�p�m
- ^Rgs�åR�Cï"
- cjIJ�����"
-&q[2���"

��£==88
¦��� F���
�;E
DE¢==	=
¦��� =�

��£==8�
¦�;E �§� 
9�



P26

26

¥¦�Z78�a8�ã�àá��õP{naPåxyQRÕY&qã¥7nø3AÞ�Z0â©Ç
ñ���Zã¥�AÞ&;��îG
7�Ê�Y�aSBAS78�ã�a��õàá�o��{Þ�Z0×oÇ

{¢dÌÊ��YVW�N�Ë��0�¾

GPS¥¦

GBAS&q��

GBASsq��

Q RP å �
|$J

GPS¥¦ SBAS

VOR/DME

ILSILS

�Ï���N�Z[=YCAT-I´q��Zã�0×o3a�;�?�p�0c�Ç�Ï���N�Z[=YCAT-I´q��Zã�0×o3a�;�?�p�0c�Ç



P27

27

:89ÓÚÖ
ÒÀÓú
�ÀÔ

��s��

¬­É2¯�

xÐ
{���

��sÈM

pOq{�aß=a�mÓ�ar

�rÞ�4��0�_
Ê
�

�$�$��´ 

×$$Ê
�78�&qrsqY��0�©@7Ã?3aZ[\[�£¤�seÆ0�q�û�Ç
ADS-B�78������0��3asqY�oÀ��_ASAS®0â©��Ç

Ô
7 �Ô
7 �

��£=99=
¦��� F���

�;E
ö�tÕ�´

ú
DE¢88��
99� ¦�;�=¨9

Gª$�c

ADS-B78�
�����0 ¡

ADS-B<��sÈ
ë$7S�$�Y ¡

&qY¸y[4
����0u�
_TIS-B®

sq��Y
oÀ��

ËI�§IJ��´



P28

28

P28

�NÈCDM
C®���Ã?r|}@�GH?78�

CïA�N���â©

½����0t�@7D-��
«IJv$�_SWIM®�fg

]^@A56-MÙ
�G-¥?áâxy�|}@AË
ìÊ�J

�hrCm}î�âã

28

§¨FIRo�|}@A�;D-
�;���Ã?r��}î<=�¥?

�@A�;D-
w[�Ê�|$GeA��Ã?r|}@��

�NÓx�COp�rPå9:�CÇ"h$O$#$%� Pr56j��¬y

�;�?�p�78���@A���â©

���D-se��q
� CDM«IJv$��+�

ù

�

�

�i

h

�

��z&

ú

{

ù

�

�

�i

h

�

��z&

ú

{
Âºí¾Âº

���

���

�� ���	��� 


©=
9
ª

©
=
9ª

©
=
=
ª

©
=
=
ª

©
=�
ª

©
=�
ª

«
©=
8

«
©=
8

«
©=
8

«
©=
;

	ª

¬D££D

DF��E

�D�D­

K¦Ê¥�

FDr¦K

¥£�

­F�

r®�

K¦�

F£�

r�F

DE�­D

D��

Ê¥�

¥¬�

¡DEÊ¥

rE�

r¬�

�Drr©

�DF�¡
�D¢�E

�©¯�K
K�Kr�

£D�F©

£�K�©

�D££�

�K¦¦©

D¡�Ê�

¦��¦D

¦�F��

¦©K¦¯

Ê¥K­D

ÊED��

�E�rK

�FD��

�FDF�

�¦¯E�

�­��D

­K�D�
­¯E�F

rK�¬D

rKE�K

�DF�¡

�D¢�E

�K�D­

�¯£E�

K¦D­K

K¥rDE

F�EDK

F¯�­D

�Dr£K

��­­K

�K¦¦©

�KrDr

�EK¯�

�F¯E¯

Ê¥

¥¬

°Ê

­®

­F

r®

�D

K¦

K¥

Kr

F£

¥¢�

Kr�

¬r�

±©�

r­�

K��

¯¬�

¢
�9 ¢�
=

¢
=
�

¢
==

¢�
;

¢
�
�

¢=
9

¢
=
�

¢
=
=

¢
=�

¢
�
=

¢�
9

¢
8
8

¢8
8

¢�
9

¢
=
=

¢	

¢8

¢
=

¢�

¢�

¢�

¢8

¢
�
�

¢�
�

K�

area B1

area
B3

CD
R

2

Âºí¾Âº

���

���

�� ���	��� 


© =
9
ª

©
=
9ª

©
=
=
ª

©
=
=
ª

©
=�
ª

©
=�
ª

«
©=
8

«
©=
8

«
©=
8

«
©=
;

	ª

¬D££D

DF��E

�D�D­

K¦Ê¥�

FDr¦K

¥£�

­F�

r®�

K¦�

F£�

r�F

DE�­D

D��

Ê¥�

¥¬�

¡DEÊ¥

rE�

r¬�

�Drr©

�DF�¡
�D¢�E

�©¯�K
K�Kr�

£D�F©

£�K�©

�D££�

�K¦¦©

D¡�Ê�

¦��¦D

¦�F��

¦©K¦¯

Ê¥K­D

ÊED��

�E�rK

�FD��

�FDF�

�¦¯E�

�­��D

­K�D�
­¯E�F

rK�¬D

rKE�K

�DF�¡

�D¢�E

�K�D­

�¯£E�

K¦D­K

K¥rDE

F�EDK

F¯�­D

�Dr£K

��­­K

�K¦¦©

�KrDr

�EK¯�

�F¯E¯

Ê¥

¥¬

°Ê

­®

­F

r®

�D

K¦

K¥

Kr

F£

¥¢�

Kr�

¬r�

±©�

r­�

K��

¯¬�

¢
�9 ¢�
=

¢
=
�

¢
==

¢�
;

¢
�
�

¢=
9

¢
=
�

¢
=
=

¢
=�

¢
�
=

¢�
9

¢
8
8

¢8
8

¢�
9

¢
=
=

¢	

¢8

¢
=

¢�

¢�

¢�

¢8

¢
�
�

¢�
�

K�

area B1

area
B3

CD
R

2

��7��34Î�A�$�c�×oDBsz
�N��

����

¹¥º

mnÂ

Cm��a56£¤a�;��N./a
mn£¤aã¥|}£¤�

^Rgs�åR£¤a��£¤àá
]^acjIJ��]^aJK]^�

��s

|}@�GH?_CDM®

 



29

-�������	
��.

H/IJ5KL�MNO

Thales / Global ATC 09

	Õ¬�%²A
Intelligent System

(þ�%³´{
Robust Automation

~4%�&Vµ,�{
Air traffic Supervisor

¶·%2T5{
Minimum Intervention 

FAA WEB 29

32

PBOPBO

TBOTBO

Railway

Diagram

ATC

SWIMSWIM~

Y ��®ÔE Y
Concept of Advanced Railways into Air Traffic Systems

!!
!!

High Speed & Broad Band
Data Com. / Info. Network 
SatNavCom q

Info. Sharing & CDM~

Situational Awareness & Alert�

Prediction p
Automation �

Capacity��
_HD / Congested area®



30

Fï�¯�õ%"

Fï�¯�õ Á� B� ��

��@A|}@�;D-78�<=¥?

w[YÊ�|$GeA��Ã?a|}@JK�;}î

�N0àá�îG
7�Ê����eÆ��q
sq�&q���78�£¤�seÆ��q
_��s����aDB����p�®

�����78�£¤�seÆ��q
_sqY�oÀ¥?_8�8�!®

?È6����"78�,-eÆ�q

DB&'se_���0¶·®�{�"

�{��;7Ý���Z�$�c�×o kEãjÉ��â©78�01A<=¥?

¥¦0�Þ4{¢dÌÊ���â©pþ½�0:8�ß�õeY¢�$

DB&'se�78�ÜÝ$Þ
�î$�¹ì
_�T� �Z[=ÙÉ�¹ì®

iCmK$c���â©

�õez�È����{�"

p¬�eÆ��q

�VW�N��;7Ý��./
+O�4¢�01�ãjA��

q½c2ì�$%Y�¥¦�Z
�â©

�&q�sqY�£¤�seÆ
��q

�{�7��"�[4&'bc
de78�óorbcde�e
Æ�COp�

~��Ã?a|}@�GH?
��<

Â;��4¢�DB&'se�+,

CmK$c��7��4z]áâ ��@ACmK$c���â© CmK$c���â©

��s�����&qrsq����¦34���p�

��@��Ã?�|}@�GH?_��úüý�®

óors.�~�¬Ê

ÔæÖ�BCmK$c���â©
¹_Ú?&*�62-@0S?34CmK$c��®

�N07Ý��-oD-�áâ@A��

áâ@Acú�Ý$|��}î78�]^@56-�M
Ù

7�BCmK$c���â©
_c2B��@xÁEÓACm�I0¶·®

mn¬­���p��æÉ sqN­×$$�p�78�mn¬­ã���q sq7Ý��mn¬­���p�

ó;�Z�½�5ä {ã�A�Q978��;�?��� 01ACïc2Cm�â©

-o�ã�0¶·õez�È�Z_Â;ß�Q8ë®

�@A�;D-78��;�?�p�

7�BCmK$c��78�{j���
�N���{�"

_cjIJD-a&q[2&'�®
{ã�A�hi78�<=oÀÁÂ

01A<=¥?78�./+OrIJab��¦

CmK$cY�56/r./�ïuõ�¬­

DB&'se�{�"

_T�ÖQ
® _T�¾ºQ
® _T�ÚÖQ
�ÈZ[´
®

�N7Ý��z{�o���Ã?

ÞÁY�h�A��7��#cYm�
«IJv$�_��øý®�fg

c2ì�$%7Ý��-oD-���


óì�$%7Ý��CmK$c�����

������56bcde�fg7ð4��aúüýàáùh�P��7��3a]^@7��äå�î]0É¢�4¢�SßY��a��@AãV 0�*�Þ�Paw[7f���YÈAÞÇ �â��jKR�7ð4��Èa
õ%�ãV�7ä�����0ãÒ3ajKR���(02�wrr��Ç �Á�aB�a����¬È�nÕYR¼Y��a��Éia£¤�F"�78�aF17A�deõP��Çâã-�ÈZ[\[�ãV�ä¾-�0
´3�Ý�að��¬�oB�Þ¯[x7ä¾����Y��aÕ4ð��o�o74ý��wr0´3�Þ���YÈAÞÇ



P31

3131

På�N

R@�N

�N07Ý��-oD-

QR	$JÕY

På	$Jxy ¬¢ã�An?¢y[4
7�BCm7§�Þ�
îßrc2

����Vu�
LM��V��ò

���npu�

c2B��@xÁ01ACm�I

u�
V�
d

u�V�
d

�â©-�`���

�â©-�`ÁYB��

� Ú?�56-��
-oD-���

_ `T&QRx®

� DBE��&'s
er3�â©

VW#�$$

i

p

�

�

qÛ¨#�$$

Û¨#�$$

VW#�$$Yîßr�à

8�a�;���áâY�
���-o}î

56-�¬­�B�
ã���q � Ú?&*�62-@0S?

34ù�ú

_ `dGî$7�îG�|®

�½Cmq7ÝÞ�
-oD-
�>?@A<=�6ø�7
ry®[AÞac2�
7CïACm_î
�
e<=®0â©

4�BCm

�â©-�`B��

�Ú?&*�ò�62
-@0S?
�<=Èø´�[4

RNAV<=0\�

3.5�BCm
_-oTU0H¬@7��®

�â©-�`���

c2ì�$%7Ý��-oD-���cccccccccccccccc22222222222ììììììììì�$%%%%%%%%%777777777777ÝÝÝÝÝÝÝÝÝÝÝÝÝÝ������������������������--------------ooooooooooooooDDDDDDDDDDDDDD-----------------�����������������������������������������c2ì�$%7Ý��-oD-��� 
óì�$%7Ý��Cm
K$c���â©













óì�$%%%%%%%%%%%%7ÝÝÝÝÝÝÝ�������������CCCCCCCCCCCmmmmmmmmmmmmmmmmm
K$c���â©


óì�$%7Ý��Cm
K$c���â©

½ì�$%Y�CmK$c���â©½½½½½½½ì�$%%%%%%%%%%%%Y�CCCCCCCmmmmmmmmmmKKKKK$c���������������âââââ©©©©©©©½ì�$%Y�CmK$c���â©

�â©-�`Á��
�â©-�`Á��



32

8��²;%

úüý²; ãV�T� Á� B� ��

CmK$c���â©

�;�<=�BC���

�;�?�p�

DBoÀ_��soÀ®�ÁÂ

]^@A56-MÙ

v$�H$7ab78�,-eÆ�q
_DBE�FGHIJ®

��¥¸�×o

ÜÝ$Þ
�î$�V

½>�È���â©

iCmK$c���â©
�õez�È����
{�"

p¬�eÆ��q
�VW�N��;7Ý�
�./+O�4¢�0
1�ãjA��

q½c2ì�$%�¥¦
�Z�â©

�&q�sqY�£¤�
s�eÆ��q

�{�7��"�[4&
'bcde78�óor
bcde�eÆ�COp
�

~��Ã?a|}@�G
H?��<

�úüý½©�

���56-r./�D-�

��N����

ÇÈs����

����$�c�

���DB�

�@A�;D-
�¹`¹dF#�$$��

ó;�Z�½�5ä
�¹`¹�Q8ëí�Q9a�Q9ß8���

{ã�A�Q978��;�?���
�¹`¹�Q9»��

-o�ã�0¶·õez�È�Z
�¹`¹Â;ß�Q8ë���

�����78�£¤�seÆ��q
�¹`¹sqY�oÀ¥?_8�8�!

?È6����"78��
��
�½ab
�¹`¹×$$Ê
�_;: a��:9; :!

DB&'se�{�"
�¹`¹sqí&q���78����0¶�WDB&'se

mn¬­���p��æÉ
p¹`¹��7Ú"34mn¬0

sqN­×$$�p�78�mn¬­ã���q
p¹`¹×$$Ê
�78�sqN­×$$�p�

�{��;7Ý���Z�$�c�×o
q `¹��8��p�78�ÇÈs���{�<=¥?

�N0a$$Ø�|�;�c|$�IJ�q

Â;��4¢�DB&'se�+,
�¹`¹���#$%0COf P34Cm�IA�ôÙ

{ã�A-oD-

mn¬­�{�"

�N07Ý��-oD-���
i^Rg��0 P34-oD-

01ACïc2Cm�â©
�¹`¹��=�6ø�7ry®[AÞî
�e<=�â©

áâ@Acú�Ý$|��}î78�]^@56-�M
Ù

i ���� }î �n ��E

áâ@Acú�Ý$|��}î78�]^@56-�MÙ
i¹`¹�G-¥?-xy�}îa�n`��Eaq�62

��;D-�

sq7Ý��mn¬­���p�
p¹`¹mn¬­����I�Ê
�

sq�&q���78�£¤�seÆ��q
�`¹��s������½�
�
�aDB��������
��

{ã�A�hi78�<=oÀÁÂ
�`%oÀ�ÁÂ

7�BCmK$c��78�{j���
�`¿oÀ�ÁÂ

DB&'se�78�ÜÝ$Þ
�î$�V
�`�T� �Z[=ÙÉ�¹ì

óors.�~�¬Ê
�¹`¹��"bcde78�aóoÈ��KLPB?

�N0àá�îG
7�Ê����eÆ��q
�¹`¹Þ|þîd�$b	
aó;Þ|þîd�$b	


�N���{�"
�`�N0a$$Ø�|�;7Ý��-oD-�

kEãjÉ�AÌ01A<=¥?
q¹`¹��8�a�98�78�kEãjÉ�

¥¦0�Þ4{¢dÌÊ���â©
q¹`¹�98�78�:8�ß��í���ãjÉ�

pþ½�0:8�ß�õeY¢�$
q `¹��8�õe�q

w[YÊ�|$GeA��Ã?
~`|}@JK�;}î

��@A|}@�;D-78�<=¥?
~`��ù��

��@��Ã?�|}@�GH?
~`��úüý�

�@A�;D-
�¹`¹JK�;��@D-

CmK$cY�56/r./�ïuõ�¬­
p`./£?�Z��¦àááâ7�V4ï�

óors.�~�¬Ê
�¹`¹?È,-���"��É

CmK$cY�56/r./�ïuõ�¬­
p¹`¹CmK$cY�./£?�Z�äå

�N07Ý��-oD-���
i`^g-@�&q56/0 P34cjIJ�_J�-oD-

CmK$cY�56/r./�ïuõ�¬­
p¹`¹7�BCmK$c����ï�

DB&'se�{�"
�¹`¹B�Ë
ìÊ�J�ha��`�&'�

�N7Ý��z{�o���Ã?
~`¹�NÈù�ý

ÞÁY�h�A��7��#cYm�«IJv$��fg
~`�T���fg

_T�ÖQ
® _T�¾ºQ
® _T�ÚÖQ
�ÈZ[´


ÔæÖ�BCmK$c���â©
¹i"`"Ú?&*�62-@0S?34CmK$c��

c2ì�$%7Ý��-oD-���
i"`"Ú?�56-��-oD-���


óì�$%7Ý��CmK$c�����
i"`"Ú?&*�62-@�0S?34ù�ú

7�BCmK$c���â©
i"`"½CmqY7�üâ©a�@ACm�I

01A<=¥?78�./+OrIJab��¦
�¹`¹kEãjÉ����



P33

3333

På�N

R@�N

QR	$JÕY

På	$Jxy ¬¢ã�An?¢y[4
7�BCm7§�Þ�
îßrc2

� ØÙÒÔQ�ÕY7��,�ÀÖ=E7�húÝ<=0��

;Ü<=�0Ò¦ÁÂ

� ªÊIJ����N7kEÉ�0der���hi�ú�0��

� {ã�A�hi(�hiÒ�®
���

� <=oÀ�ÁÂ78��;
�?�p�

ó;�Z�½�5äóóóóóóóóóóóó;;;;;;;;;;;;;;;;;���������������������ZZZZZZZZZZZZZZ����������������½½½½½½½½½½½½½½�����������5555555555555555ääääääääääääääääó;�Z�½�5ä {ã�A�hi���{{{{{{{{{ããããããããããããããããã����������AAAAAAAAAAA�hi�������������������������{ã�A�hi���

01ACïc2Cm�â©01ACïc2Cm�â©01ACïc2Cm�â©

�â©-�`Á��

�â©-�`B��

��=�6ø�7ry®[AÞ

î
�e<=�â©

�â©-�`���

� 7�BCmK$c��0â©

� ø´�[4�húÝ<=YÈAnac2�7CïA

Cm_î
�e<=®0â©

�
Z
ã
�
�
�
�
 
¡

�
Z
ã
�
�
k
?
�
¢

<=%oÀ`20�£�_C37km®

�
Z
ã
�
�
¤
�
 
¡

<=%oÀ`10Y15�£�_C19Y28km®

1
�
�
s
í
E
"

<=%oÀ`8Y10�£�_C1ÖY19km®

s

E

"

s

í

E

"
®3ÞRNAVÉ�¯M _Gª$�®

Z[=

5ä

¿}¥S

Z[=

¿}¥S

É�-7h�A�;
_>?® É�-7h�A�;

_01®

©2RNAVÉ� RNP ARÉ�

¥?ªd

Ë��¦§

��

� �;�?�p�

� �����´7¨�4c2Cm
�â©

��

� �;�?�p�

�� �����´7¨�4c2Cm�����´7¨�4c2�����´7¨�4c2
�â©

��

� �;�?�p�

� �����´7¨�4c2Cm
�â©



P34

34

�@A�;D-�@A�;D-�@A�;D-

dF#�$$���

�â©-�`Á��
JK�;��@D-

�â©-�`B��

>?@�� \�-oaM£0
�@7��

JK\�B

©

S

S

©

õez�È���
78�aãjA�
E�kE<=0¥?

�
N

01A<=¥?78��;./+O
rIJab��¦

000000000000111111111111111AAAAAAAAAAA<<<<<<<<<<<<<<<<<==================¥¥¥¥¥¥¥¥¥¥¥¥¥¥?????????777777777788888888888�������������������;;;;;;;;;;;;;;;;;;.........///////////+++++++++++++++++OOOOOOOOOOO
rIJab��¦

01A<=¥?78��;./+O
rIJab��¦

kEãjÉ�

�â©-�`B��

�Ú?�#�$$��5
6-�AB0h�a5
6-��O7��

�w[�ª¯�#$%0
Ý�Þ7(��û�4
¢a£¤7�V4JK
�;��@��

�¥¦�Z0p�34kEãj
É��â©78�a�;./
�+OrIJab��¦0â
©



P35

353

�{��;7Ý���Z�$�c�×o�{��;7Ý���Z�$�c�×o�{��;7Ý���Z�$�c�×o

IFR��
MSAS�p�78�

ÇÈs���{�<=¥?

�â©-�`Á��

MTSAT

�i�

¡+,RNAV/RNP3HV7»

��
��
Õ¸wÕ
¹·º»V7»

�>�vF-7Ý�����¼½õ0�q
�­¹¹dÉÊË�$$�7�$$ÉÊË�
$$AÌ�365p24-o������

�îG
7�Ê����eÆ��q�îG
7�Ê����eÆ��q�îG
7�Ê����eÆ��q

¼1½ç¾�¬�w	¿

�WAM�òVÀ�{|*
¡+,�1Vµ,pÛ��N

MTSAT

ÇÈs7ï34�{��;Y�ø6����4¢7Èa6�a�Za��_ùh�®��$�c×oPh�Ç

øÃ��Êj$J



P36

36

P36

^g-@�&q56/0 P34

cjIJ�_J�-oD-

�â©-�`Á��

^Rg��0 P34-oD-

�â©-�`B��

4D-RNAV���
�â©-�`B��

sq��á#�c��q78�a-o��ã�0¶�
W�Z_7���húÝ®Pâ©�[a17aATMbcd
e�{�"�78�a{ã�A-oD-_Ú?&*�
62-@S?�®0â©

56£¤aZ[=F1�7��34cjIJ
�_J-@�Cï"78�Z[=«_¬�
=®7Ý��På�­#ç�¬­AÌ

På�QR56/��uaPå�QRs�
Åòu®û�0 P34^Rg���Cï
"78�./�COp�AÌ

÷Z[=7Ý��^Rg¬?-@�0
{ã�Y¬­3aCïA^Rg���
�}î0&'��®$|Ph�

På�QRs
�5¯

På�QRs
�5¯

På�QRs
�5¯

Z[=%(Z[=%(Z[=%(

cjIJ�
�ð

cjIJ�
�ð

cjIJ�
�ð

62-@S?62-@S?62-@S?

AZ[=

_På®

BZ[=

_QR®

CZ[=

_På®

DZ[=

_QR®

�N07Ý��-oD-��������NNNNNNNNN0000000000077777777ÝÝÝÝÝÝÝÝÝÝ���������������----------ooooooooooDDDDDDD---------����������������������������N07Ý��-oD-��� -o�ã�0¶·õez�È�Z-o�ã�0¶·õez�È�Z-o�ã�0¶·õez�È�Z

^Rg-s�Ðu

-o���



P37

37

mn¬­���p��æÉ

�â©-�`Á��

sqN­×$$�p�78�

mn¬­ã���q

�â©-�`B��

sq7Ý��mn¬­���p�

�â©-�`���

°©ª�	���_�N®±
ØÎ<�<ÓaRVR�a
[ö�a\�{

�a7I�î$Ó�aV]�^�a�Ë$ö�a
ÞG�H�$cJa_G
7b-$AÌ

°©ª�	���_ATMC®±
ATMmn��aATMet -ÌÍ¬+a�N�

-ÌÍ¬�a7I�î$�$�$a��`>
¬+ca\¬0��cAÌ

��DBa56-D-a��s���AÌ
��7Ú"34mn¬00âã

�â©-�`Á��

sqYN­34â¤
×$$0&q7��

¬0�¬­ã�0�q

²
³
´
µ
¶
�
·

mn¬­���p���Émmmmmnnnnnnn¬­��������������p����������ÉÉÉÉmn¬­���p���É sqN­×$$�p�78�
mn¬­ã���q

sssssssssssssssqqqqqqNNNNNNNNN­­­­­­­­­­××××××××$$$$$$$�pppppppp�����7888888�������
mn¬­ã���q

sqN­×$$�p�78�
mn¬­ã���q

×$$Ê
�78�sqN­×$$�p�
�â©-�`B��

sq7Ý��
mn¬­���p�

sssssssq7Ý��
mn¬­���p�

sq7Ý��
mn¬­���p�

mnÂ

uÙ�$�$ö���Ë$¸{���
-Om¬0�Á-o¬­���0sq
7��

C®�mn¬
­��0�I
�Ê
�

mn¬­×$$��I�Ê
�
�â©-�`���



P38

38

z{�78�|}@AË
ìÊ�J�hrCm}î�âã

P38

�G-¥? Påc2]^×P QR

�G-¥?-xy�}î

_��Ea��Eaq�62®

�â©-�`B��

�����}î

_��E®

�â©-�`Á�� �@ACm�I

_��Ea��Eaq�62®

�â©-�`���

÷¹������1®78�
56-a./�¬­ã���q

c2]^�;\�]^

��]^

mn��
JK]^ �;��N./

cjIJ��]^

áâ@Acú�Ý$|��}î78�]^@A56-�MÙáââââââââââââââ@@@@@@@@@@@AAAAAAcúúúúúúú��������Ý$|������������}}}}}}îîîîîîîîîîî777777788888888888����������]]]]]]]]]]]]]]^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂@@@@@@@@@@@@AAAAAAAA55555555666666666--------����������MMMMMMMMMÙÙÙÙÙÙÙÙÙÙáâ@Acú�Ý$|��}î78�]^@A56-�MÙ

38

CmK$cY�56/r./�ïuõ�¬­CmK$cY�56/r./�ïuõ�¬­CmK$cY�56/r./�ïuõ�¬­

� Ë
§Ý$$$bØÝ�$b	
78��;fÙr56-�34�O?

� ���sWõa�èõ0 P34./£?àáD-¯M

� 	$Jxy	$JÕY�è34Cm78�56-¬­

"<-_ ®

WIND

Q
RS

�
T
U

Q
RS

�
T
U

»°
¿º
ºV

"<-_ ®

WIND

Q
RS

�
T
U

Q
RS

�
T
U

»°
¿º
ºV

Q
RS

�
T
U

Q
RS

�
T
U

»°
¿º
ºV

CmK$cY�./£?�Z�äå

�â©-�`Á��

./£?�Z��¦

àááâ7�V4ï�

�â©-�`B��

7�BCmK$c����ï�

�â©-�`���

�¬­9:7z����×o
�cú�Ý$|7z��}î
�<=a{�a-o7z��}î AÌ

�����}î

_��Eaq�62®

�â©-�`B��



P39

39

?È6����"

×$$Ê
�_DCLa��CPDLC)
�â©-�`Á��

&q�sq���78�£¤�seÆ��q

��s������½�
�
��DB�������Ê
��

�â©-�`B��

���78�£¤�seÆ��q

sqY�oÀ¥?_ASAS)
�â©-�`���

?È6����"?È6����"?È6����"

ª¯
�×
�$

|6
�

:89ÓÚÖ
ÒÀÓú
�ÀÔ

��s��

¬­É2¯�

xÐ
{���
��sÈM

pOq{�aß=a�mÓ
�ar
�rÞ�4��0�
_
Ê
�

�$�$��´ 

º DB����I�Ê
�
p ��s������_
Ê
�
º DB����I�Ê
�
p ��s������_
Ê
�

º DB����I�Ê
�
p ��s������_
Ê
�

º»¼���s£
¤AÌ&qDBE
�?����0
�I�Ê
�

ËI�§IJ��´

������78�asq7ÝÞ
�»¼£¤0�s3aïðA��
soÀ0¥?_8�8�®

������78�asq7ÝÞ
�»¼£¤0�s3aïðA��
soÀ0¥?_8�8�®

QR	$JÕYPå	$Jxy

� � r �  ¡ � � �   =   q� ; E s

�; E   D E ¢b b b b �;E  � � £

9 � = 9

� � D F � D ¤ � � � �

9 � 8 9 9� 8 9

9 �= 9D E ¢ � 9 =    r

D E ¢� 9 8     ¥

9 � 9 � 9 �9 �
� � £ = 8 9 9  r

� � £ = 8 9 =  r

� � £ = 8 9 �  r

� � £ = 8 9 �  r

D E ¢ � 9 �b ¥

� � £ = 8 9 �  ¥

� � r �  ¡ � � �   =   q� ; E s

�; E   D E ¢b b b b �;E  � � £

9 � = 9

� � D F � D ¤ � � � �

9 � 8 9 9� 8 9

9 �= 9D E ¢ � 9 =    r

D E ¢� 9 8     ¥

9 � 9 � 9 �9 �
� � £ = 8 9 9  r

� � £ = 8 9 =  r

� � £ = 8 9 �  r

� � £ = 8 9 �  r

D E ¢ � 9 �b ¥

� � £ = 8 9 �  ¥

�; E   D E ¢b b b b �;E  � � £

9 � = 9

� � D F � D ¤ � � � �

9 � 8 9 9� 8 9

9 �= 9D E ¢ � 9 =    r

D E ¢� 9 8     ¥

9 � 9 � 9 �9 �
� � £ = 8 9 9  r

� � £ = 8 9 =  r

� � £ = 8 9 �  r

� � £ = 8 9 �  r

D E ¢ � 9 �b ¥

� � £ = 8 9 �  ¥

^Rg���0

&'��®$|

vwxy
zvwxy
z

½

°D99�� 
�99D   
��� °Ê¬ 

½

°D99=�
�99D
�;� °��

»º¬

»º¬

ýù6
Ê�§

Ê�§

B�Ë
ìÊ�J0¬­��®$|

DB&'se�{�"

B�Ë
ìÊ�J�h���`&'�

�â©-�`Á��

DB&'se�{�"

&q�sq���78����0¶�WDB&'se

�â©-�`B��

7DT�4¢�DB&'se�+,

���#$%0COf7 P34Cm�I

�â©-�`���

&q�sq���

bcde78�7�BCmD-7
h�ACmA_�I0¶·®�ôÙ

bcde78�7�BCmD-7
h�ACmA_�I0¶·®�ôÙ

»$'<ÌÁmn�ÂÃ'�qrÄªqrÅ�{vwx
y
z�!}Æ�{|*~4�Ui�����V\wz
�w��Ç¢`



P40

40

{ã�A�Q978�<=oÀÁÂ

%oÀ_DBoÀ®�ÁÂ

�â©-�`B��

7�BCmK$c��78�{j���

¿oÀ_��soÀ®�ÁÂ

�â©-�`���

{ã�A�Z78�
<=oÀ�ÁÂ

7�BCm�-oD-�
{�"78�¿oÀ�ÁÂ

DBoÀ���soÀ�ÁÂ78�./+O72�DBoÀ���soÀ�ÁÂ78�./+O72�DBoÀ���soÀ�ÁÂ78�./+O72�

<=oÀ
¿oÀ

õez�È���7
8�aãjA�E�k
E<=0¥?

�
N

{ã�A�Q978�<=�¥?{ã�A�Q978�<=�¥?{ã�A�Q978�<=�¥? 7�BCmK$c��78�{j���7�BCmK$c��78�{j���7�BCmK$c��78�{j���

¬¢ã�An?¢y[47�BCm
7§�Þ�îßrc2

På	$Jxy
�Iì�

â�È
ÖÞG|Ç�Iì�¬

ðñ��DBò

��eÆ_&q/sq®a�Zã�a×$$6�78���s��D-��q�78����-o�¬�ã

�0�q3a7�B_��a-o®�Cm0D-��wr78�a�Iì�0ÁÂ

ð7�BCmD-78�ÁÂ�è-ò

ÁÂ�Iì�

â�È

ÖÞG|ÇÁÂ�Iì�¬

½DBoÀ
_2.5ÞG|®

½DBoÀ
_2.5ÞG|®



P41

41

DB&'se�78�ÜÝ$Þ
�î$�V

�â©-�`Á��

RWSL�Z[=ÙÉ�¹ì

óors.�~�¬Ê

�â©-�`B��

?È,-���"��É

óors.�~�¬Ê

�â©-�`���

��"bcde78�óoÈ��KLPB?

�����`Z[=£��´�bcde�
Z[=��� _�� !"`Z[=ÙÉ��¹ì

^g#s� $�Ä ! `ÙPå�¹ì

_ ® FGHIJ���%@&'

�¯7Z[=%(sP
��a^gYmAÞ£�
Y��wr0�)*�7
8�FGHIJ��+

Z[=q7^RgB�
��sP��aZ[=
�É�YmAÞ£�Y
��wr0�)*�78
�aFGHIJ��+

"<-_ ®

WIND

Q
R
S
�
T
U

Q
RS

�
T
U

»
°¿
ºº
V

"<-_ ®

WIND

Q
R
S
�
T
U

Q
RS

�
T
U

»
°¿
ºº
V

Q
R
S
�
T
U

Q
RS

�
T
U

»
°¿
ºº
V

mnÂ

¹¥º

�ND-�

DBsz

z{�78�
��Ã?

ATMc
�


����

��s����_��aÓ�Ç¾��aq
r�
ó��®àásqYN­34â¤
×$$_<�a<ÓamXamYa$$�Ý
î
c���®0p�

��DBa56-D-a�;D
-a��s���7Ú"34¬
0�78�mn���8��b�
{�"

�{Ó�O./×$$6�

��s��õ%DBS´

bcdeo��Ã?78�
Cm±Ù

?È,-���"

ÜÝ$Þ
�î$�V

DBE��&'se

FGHIJ��&'se

��@7È
��KLP
B?rA�

�óors.�~�0��734qYbcde���"AÌ0c�Ç

�Z�]a¼½õ34�01@��a��|}©B�fgAÌÇ

�Á�B���Ã6�



P42

42

¡ø����$�$Y�
~AÞH¬�¶¢���

�N0��îG
7�Ê����eÆ�q

�N���{�"

�â©-�`Á��

kEãjÉ�AÌ01A<=¥?

�â©-�`B��

��r� ¡��� = q�;Es

�;E DE¢bbbb�;E ��£

9�=9

��D F�D¤� ���

9�89 9�89

9�=9DE¢�9=  r

DE¢�98  ¥

9�9� 9�9�
��£=899 r

��£=89= r

��£=89� r

��£=89� r

DE¢�9�b¥

��£=89� ¥

��r� ¡��� = q�;Es

�;E DE¢bbbb�;E ��£

9�=9

��D F�D¤� ���

9�89 9�89

9�=9DE¢�9=  r

DE¢�98  ¥

9�9� 9�9�
��£=899 r

��£=89= r

��£=89� r

��£=89� r

DE¢�9�b¥

��£=89� ¥

�;E DE¢bbbb�;E ��£

9�=9

��D F�D¤� ���

9�89 9�89

9�=9DE¢�9=  r

DE¢�98  ¥

9�9� 9�9�
��£=899 r

��£=89= r

��£=89� r

��£=89� r

DE¢�9�b¥

��£=89� ¥

l&'bcde�p�m
- ^Rg��0&'
- cjIJ�����"
-&q[2���"

��£==88
¦��� F���
�;E
DE¢==	=
¦��� =�

��£==8�
¦�;E �§� 
9�

� ¥¦�Zbcde_SBAS��ÞÈGBAS®78�akEãjÉ�
AÌ01APå�QR<=0¥?��Ç

� ¿}¥�G¿&q�0h�APyaãjÉ�0â©��Ç

õez�È��`
ãjA�E�kE<=
0¥?

kEãjÉ�



P43

43

GPS¥¦

GBAS&q��

GBASsq��

�Ï���N�Z[=YCAT-IÕY��Zõe0×o

�â©-�`Á��

¥¦0�Þ4{¢dÌÊ���â©

�â©-�`B��

�ãjÉ�_CAT-I®�À�¬�`É�_APV-I®0â©��4¢
��Zõe0×o_Ë����q®

� �
|$JxyãjÉ�ÕY��34�Z0×o

���@7ÈkEãjÉ��deõ_�;./+O7=>®

�{¢dÌÊø��7�®��ô��Rg��r3�aÚMY�N
��sÅ�Z[=7{¢dÌÊ�ãjÉ�_ùúü�øø�øøø®0
×o_Ë���1A��q®

���@7kEãjÉ��deõ_�;./+O7=>®



P44

44

ÞÁY�h�A��7��#c
Ym�«IJv$��fg

��øý�fg �â©-�`B��
�NÓx�COp�rPå9:�CÇ"

���D-se��q
� CDM«IJv$��+�

Âºí¾Âº

���

���

�� ���	��� 


© =
9
ª

©
=
9ª

©
=
=
ª

©
=
=
ª

©
=�
ª

©
=�
ª

«
©=
8

«
©=
8

«
©=
8

«
©=
;

	ª

¬D££D

DF��E

�D�D­

K¦Ê¥�

FDr¦K

¥£�

­F�

r®�

K¦�

F£�

r�F

DE�­D

D��

Ê¥�

¥¬�

¡DEÊ¥

rE�

r¬�

�Drr©

�DF�¡
�D¢�E

�©¯�K
K�Kr�

£D�F©

£�K�©

�D££�

�K¦¦©

D¡�Ê�

¦��¦D

¦�F��

¦©K¦¯

Ê¥K­D

ÊED��

�E�rK

�FD��

�FDF�

�¦¯E�

�­��D

­K�D�
­¯E�F

rK�¬D

rKE�K

�DF�¡

�D¢�E

�K�D­

�¯£E�

K¦D­K

K¥rDE

F�EDK

F¯�­D

�Dr£K

��­­K

�K¦¦©

�KrDr

�EK¯�

�F¯E¯

Ê¥

¥¬

°Ê

­®

­F

r®

�D

K¦

K¥

Kr

F£

¥¢�

Kr�

¬r�

±©�

r­�

K��

¯¬�

¢
�9 ¢�
=

¢
=
�

¢
==

¢�
;

¢
�
�

¢=
9

¢
=
�

¢
=
=

¢
=�

¢
�
=

¢�
9

¢
8
8

¢8
8

¢�
9

¢
=
=

¢	

¢8

¢
=

¢�

¢�

¢�

¢8

¢
�
�

¢�
�

K�

area B1

area
B3

CD
R

2

Âºí¾Âº

���

���

�� ���	��� 


© =
9
ª

©
=
9ª

©
=
=
ª

©
=
=
ª

©
=�
ª

©
=�
ª

«
©=
8

«
©=
8

«
©=
8

«
©=
;

	ª

¬D££D

DF��E

�D�D­

K¦Ê¥�

FDr¦K

¥£�

­F�

r®�

K¦�

F£�

r�F

DE�­D

D��

Ê¥�

¥¬�

¡DEÊ¥

rE�

r¬�

�Drr©

�DF�¡
�D¢�E

�©¯�K
K�Kr�

£D�F©

£�K�©

�D££�

�K¦¦©

D¡�Ê�

¦��¦D

¦�F��

¦©K¦¯

Ê¥K­D

ÊED��

�E�rK

�FD��

�FDF�

�¦¯E�

�­��D

­K�D�
­¯E�F

rK�¬D

rKE�K

�DF�¡

�D¢�E

�K�D­

�¯£E�

K¦D­K

K¥rDE

F�EDK

F¯�­D

�Dr£K

��­­K

�K¦¦©

�KrDr

�EK¯�

�F¯E¯

Ê¥

¥¬

°Ê

­®

­F

r®

�D

K¦

K¥

Kr

F£

¥¢�

Kr�

¬r�

±©�

r­�

K��

¯¬�

¢
�9 ¢�
=

¢
=
�

¢
==

¢�
;

¢
�
�

¢=
9

¢
=
�

¢
=
=

¢
=�

¢
�
=

¢�
9

¢
8
8

¢8
8

¢�
9

¢
=
=

¢	

¢8

¢
=

¢�

¢�

¢�

¢8

¢
�
�

¢�
�

K�

area B1

area
B3

CD
R

2

��7��34Î�A�$�c�×o
DBsz

�ND-�

����

¹¥º

mnÂ

��s

|}@�GH?_CDM®

 

�;�?�p�78���@A���â©

��ù�� �â©-�`Á��

�N7Ý��z{�o���Ã?

�NÈù�ý �â©-�`Á��

��@A|}@�;D-78�<=¥?

w[YÊ�|$GeA��Ã?

|}@JK�;}î �â©-�`B��

ù

�

�

�i

h

�

��z&

ú

{

ù

�

�

�i

h

�

��z&

ú

{

��úüý� �â©-�`B���

��@A��Ã?

b$e�cA�$�c�â©

�N7Ý��z{�o���Ã?

��@A|}@�;D-78�<=¥?

�â©-�`Á��

w[YÊ�|$GeA��Ã?

ÞÁY�h�A��7��#cYm�

«IJv$��fg �â©-�`B��

��@A��Ã?�|}@�GH?

�â©-�`B�_��ÕYçè®�



45

:Q�%

Á� B� ��

_9®ÂÁ7ÁÞ�ÈaÂÁä¾-�aÂÁ45-�aC�f��I��I�r3�����h�õ7ÁÞ�a��sÂ���£¤�0ÒÕ~°±��Ç

����

_T�ÖQ
® _T�¾ºQ
®

��Z�

����

���,-bcde�

�RÈ

xwÉÊç£��H

¹q¹��8�"$89ëß�° 9ë»ºº!

¹�¹Þ|þîd�$b	


¹�¹;89Ãa8;�ß9"ÄÅÆ ¹�¹8;�ß9"ÇÈ_8�8�®

¹�¹tuDB��,-bcde ¹�¹tuDB��,-bcde�se+,

)u��

®Ë�w�w

�6��

��HËJ76�

�¹;: a��:9; : i'p'�'�¹{Ó�O./A×$$Ê
�a×�$|J76����

¹q""{¢dÌÊ�98�

¹�¹ó;Þ|þîd�$b	


¢KE

×$$Ê
��+�78�þÉ«|Å�Âb

¹q¹��8�"°�98�kEãjÉ�

�r�

�¡F

Ì���âã	Õ¬�

F¬�r

�¹úý��

��&6�

&qo6�

¹~¹�T��

�¹q¹ÂÁ_9®

q¹ÂÁ_9®

_T�ÖQ
® _T�¾ºQ
® _T�ÚÖQ
�ÈZ[´
®

iCmK$c���â©
�õez�È����
{�"

p¬�eÆ��q
�VW�N��;7Ý�
�./+O�4¢�0
1�ãjA��

q½c2ì�$%�¥¦
�Z�â©

�&q�sqY�£¤�
s�eÆ��q

�{�7��"�[4&
'bcde78�óor
bcde�eÆ�COp
�

~��Ã?a|}@�G
H?��<

»ÊR´q�Fï�
¯�õ7��

�¹ÂÁ_9®

q¹ÂÁ
_9®

�Ë�w�w���Hµ,�w�w�

�Ë�w�w��Rµ,�w�w�
�¹ÂÁ

_9®

�¹ÂÁ_9®



46

P1

1

CPDLC

• �ù� (Departure Clearance) `×$$Ê
�78�PåDBË��+

• ��ùi��ù (Controller Pilot Data Link Communication)`��7ÝÞ�È»yÅ�Da��ss%Ë$

7F1��?È@6�0,r3�Ì�

– DBE�v$�H$7ab78�,-eÆ��q

– ÍÞoÎÞaÏmoÎÞ��ÜÝ$Þ
�î$�V

•• DCLDCL
– PåDBË�7{����6�
_�w�Ë����®

•• ����CPDLCCPDLC
– #�$$»yÅ�D

– ��ss%Ë$7F1

– �$�s%�w

– �2<=S´

– ÞG�Hìí
���S´

×o�[��$�c_ ®

×$$Ê
��+�78�a×$$Ê
��+�78�aVHFVHF��HËJ76�þÉ«|Å�ÂbPde7A���HËJ76�þÉ«|Å�ÂbPde7A�

?È6����"78�v$�H$7ab?È6����"78�v$�H$7ab
ÜÝ$Þ
�î$�VÜÝ$Þ
�î$�V

6�`�ù�a��ùi��ù P48

48

¾»¹Â¿½À¼

Ã

¾º

¾¾

¾» »º½

»º¿

»ºÂ

»º¹

»º»

»º¾

¾º¾

¾»¹Â¿½À¼

Ã

¾º

¾¾

¾» »º½

»º¿

»ºÂ

»º¹

»º»

»º¾

¾º¾

¾»¹Â¿½À¼

Ã

¾º

¾¾¾¾

¾»¾» »º½

»º¿

»ºÂ

»º¹

»º»

»º¾

»º½»º½

»º¿»º¿

»ºÂ»ºÂ

»º¹»º¹

»º»»º»

»º¾»º¾

¾º¾¾º¾¾º¾

°D¡�	9;
¦�;§ �F£D�

D�D�;�
D�89 	

°D¡�==�
¦��; �

D�D8;9
D�8= Ê¯�

��CPDLC

DCL

½CmY�½CmY�44�B��0â©���B��0â©��

�@ACm×$$5Ð�@ACm×$$5Ð

ACARS_POA**®
2400bps
Õ4È

VDL mode2
31.5kbps

�N0®6�bcde
_�N0®

60MbpsY

TAXI CLEARANCE

J76�È��HËJ76�È��HËVHFVHF�ò�ò ���6�bcde7���6�bcde7 ×�$|J7þÉ«|P8.�[�×�$|J7þÉ«|P8.�[�

�N���{�"_&q[2&'®�N���{�"_&q[2&'®

��=a$$Ø�|�;7ÝÞ�È��=a$$Ø�|�;7ÝÞ�ÈLL--DACSDACS__LL --band Data band Data 
link Aeronautical Communication Systemlink Aeronautical Communication System®rÑ¨[�6®rÑ¨[�6

�bcde���P°±�[�Þ�Ç�bcde���P°±�[�Þ�Ç

�N07ÝÞ�È�N07ÝÞ�ÈIEEE802.16eIEEE802.16e__WiMaxWiMax®rÑ¨[�DE®rÑ¨[�DELANLANkû0K$ckû0K$c

7346�bcde���P°±�[�Þ�Ç7346�bcde���P°±�[�Þ�Ç

(*) POA: Plain Old ACARS(*) POA: Plain Old ACARS

øùúû7ÝÞ�È���úüý�²0â©��4¢�6�bcdeP°±�[�Þ�

×$$Ê
�78�sqN­×$$�p�×$$Ê
�78�sqN­×$$�p�

ÒÓK$c78�×$$Ê
�6�ÒÓK$c78�×$$Ê
�6�

6�`{Ó�O./A×$$Ê
����

®�&6�bcde
_��=a$$Ø�|�;®

CO 700kbpsB�
©ªYÁ�

B�Y��

B�Y��

P48

48

�Z`ý�ú�_��ú�®78�ãjÉ�

ÊD�ÍÎ
VÏ�

¹·Ð ÑÒHÐÓ Ñ Ò H

Ô�99Õw�
ç

Ö}~¹·

ÊD�×�

H?{½ºÔ
Z[=�Õ^¿¿ºÔ

ý�ú�78�ùúü�øãjÉ��â©

�ãjÉ�_CAT-I®�À�¬�`É�_APV-I®0â©��4
¢��Zõe0×o_Ë����q®

��
|$JxyãjÉ�ÕY��34�Z0×o

���@7ÈkEãjÉ��deõ_�;./+O7=>®

MTSAT

�i�

Öö�º

P48

48

�Z`{¢dÌÊ$��ú�

–
–

CAT-II/III

46



47

P48

48

��`Þ|þîd�$b	
aó;Þ|þîd�$b	


ó;Þ|þîd�$b	

_$$Ø�|�Ê����eÆ�q®

©£�×+
p�$�$�BE�q7È��PYmAÞ
�;Pøª
pKØAÌ��îG
7�Ê�Pøª

Ùó;Þ|þîd�$b	
78�a�îG
7
�Ê��¬­�a�;�+O0c�Ç

�N0éÚ�$�$

Þ|þîd�$b	

_�N0���eÆ�q®

©£�×+
p�|ØAÌ��îG
7�Ê�Pøª
p
[78���õePÛ"
p"���� ¡P��

ÙÞ|þîd�$b	
78�aqÜ×+�¬­
0c�Ç

Þ|þîd�$b	


�$�$��;

ó;Þ|þîd�$b	
��;

KØAÌ�
�îG
7�Ê�

_©£® �$�$�BE�q�
��YmAÞ�;

P48

48

ADS-B out ���7�~�

���WPÐ
���WPÕY�QR-o

àáÕ^

�r
��¾��

�FGHIJOq{�

���s�ÈM

_�
�
�ÈM0¶·®

�sq���£�

�mn�� ] Å

���ss%Ë$7

�c2{�

�24bit��½Ý�

©2SSR
©2������7�~�

�{ã�A����

�Ó���

�xÐ

���s��

_|v£��®

ÇADS-B out

ÇDAPs

��`ú�� � a�úiÞ

��s����0�_
Ê
���¯Zr3�aADS-B out  rDAPsP��Ç

ADS-BÈaßà7_�áÒ�®��0��@7�_
Ê
�Ym�rÍ�ªÊIJP��Ç�¯aSSRë$7S0\
�34DAPsÈa�_
Ê
�Ym����¹âP ÞÇ

��s�����p�78�a&qY�£¤�seÆ0�q�ûaxÁDB&'se��â0c�wr78
�aDBE�v$�H$70ab��rÃ7a¼½õ��q72���wrPYm�Ç

��s����_ADS-B out rDAPÞ®

P48

48

��`ú�� � _ú�ú�®

ú�ú������

ú�ú����78�aFGHIJÂ�£¤�seÆ0�q��
wrPYma¼½õ0�q�û�rÃ7a�;�./+O72
���wrPYm�Ç

sq�´�� 

HDG 000

»¼��
�s»¼��

�s

»¼��
�s

�s��

P48

48

��,-bcde`tuDB��,-bcde

w[ÕY�DB��,-bcd
eÈõ%7fg�[�m4

�ýø�t�"P���ýø�t�"P��

c2F
DB�

$$Ø�|�$�$
DB�

��=
DB�

1A�DB&'se��qP��1A�DB&'se��qP��

Gate to GateY�CmK$c���â©�

4¢�DB&'se�{�"P��

��õ�çèõ��¾P����õ�çèõ��¾P��

�DB��,-bcde�

��É�DB� !qÉ�DB�

DB�

���x�

�DB��

$$Ø�|�c2F,-$$Ø�|�c2F,- ��=,-��=,-

c2]^,-

õ%�fgYÈ!íA×+Pøª

¿}å±-7ÝÞ�az�bcde
rîu�r[4EÓAãäP��

×$$K$c0�B"34tuDB��,-bc
de�fgPh� 47



48

-�������	
��.

P/,Q
ß�Dq�Ø�ÙÚÛÚÜÝÙ DÚÞßÜ�ÙÞ�àÚÙs
ß¬�Ý
ßÊDED�Fq��¯m	Õ¬�V�á{�Ñp��'rþ�

åæç��Pr�åèÞÕ34Ç
http://www.mlit.go.jp/koku/koku_CARATS.html

Safety is at the core of our mission,
We promote the 

Collaborative Actions for 
Renovation of Air Traffic Systems

CARATS
éConcept of Advanced Railways into ATSê

éKey wordsê

CDM / Capacity / Congested area

Ability of prediction

Real time situational awareness

Automated support system

TBO & PBO

SWIM / SatTech / Safety


