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� ������
� Since 1992 with NORTHWEST Airlines

� ���������-�.���'��/�,�0���������

� 1���/����-������2��1� ����3

� CAT I EVS

� NPA EVS

� ����/������*���2�������-�14�1�
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EVS Data
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     HFDS + FLIR EVS

•Basic on ���  and Option  for ��� ���!"""

•Certification (TC) :  1st Q  2005

•��1���	���
•��1�4�	��$
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� Gulfstream G-V EVS Special Condition (FAA/STC) - "*�+"",

� FAA Statements
� Enhancement of pilot’s situational awareness

� EVS image compensates the field of view obstruction due to raster
display (safely and in compliance with §25.773).

� FAA Notice for Proposal RuleMaking (NPRM) in progress
for Enhanced Flight Vision System (EFVS)- $�	�	�)	-�.�	� "+�+""/
� Objective : Takeoff and landing under IFR (§91.175)  Amdt

� EFVS enables the pilot to determine « enhanced flight visibility » at
MDA(H) or DA(H) in lieu of flight visibility [cf. §91.175(c)(2)] ;

� EFVS permits descent and operation below MDA(H) or DA(H) based
on EFVS images

������ ����!� "#�������$��%�&�������''��������'''�������(��
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0��$�1���+�2��������%������

Authorities involved :
� �����������=&�1���&����1�����>

� �������'��������

� �������'������-��������=�%����$�1��>

� �'��������=3�$���������&�1����>

Airlines ( pilot panel ) :
� ��1�-��	��=��%����%����/��� ����>

� &1�����1

...and Aircraft Manufacturers :
� &� &�1���1

� ������/�����������=-�/����-(2>

� ��1&��
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EVS Image (lights /objects) 
equivalent cues as in CAT I

����� �!�!�
��� �"��#�� �������
(as regular CAT I) �����!��$$#�����(as regular CAT I)

��� �"�����#�"���������������

��� #�"�%�""� ��&
(EVS not needed)

* : no additive support is needed if  RVR > 550 m

�'���(���)�**�+�

JAR OPS 1.430 and AC 120-29A appendix 7 (C074)
�������������	
�������������������������������

������������� �������������
���� ������ ����� ���

	� ���!""�#� $$"�� %""�� &""�� '"""��
	� ���!""�#� $$"�� %$"�� '"""�� '!""��
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��� �"��#�� �������
�,%��$$#����
(as regular NPA)

��-�

��� �"�����#�"���������������
	��������������'""�#��

���.'�/�0��*�+�

RVR = 800 m 
on NIL facilities airfield




JAR OPS 1.430 and AC 120-29A appendix 7 (C053 and C054)
(�������)����������	�* �
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MCP
MCP

MASTER
CAUTION

LANDING GEAR
CONT PANEL

ANTISKID/ AUTOBRAKE
PANEL

CONTROL STAND

RUDDER
PEDALS &
TOE BRAKES

STAB TRIM PANEL

TRIM CONTROL PANEL

��������	�


����	

SILICON
GRAPHICS
MANAGT�����

�������

����

������

CPU BI-PPC
88110

EDINT32

SCRAMNET

 ��!���"!#�� 

���	!$%�!��

�����&!���

CONTROL
COLUMN
& WHELL

��������

 ��'�� 

��(����&

� STANDARD CONFIGURATION
� NO HUD

� USED FOR INITIAL TRAINING

� USED TO GENERATE THE
« BASELINE »
�  ����1� �����-�������/���B�
������1����1-�1 ����
=���:���	��>
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� HUD WITH EVS IMAGE =@>

� USED TO :
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� The runway threshold in IR imagery appears

     3 seconds before Decision Height.

� Airfields selected : « ALS OUT » configuration.

-./��)��(����%���(��������,�-./��������0�����'#�(��0�1

������	�����)��
�.	�	
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� B737-300

� GROSS WEIGHT : 40 tons

� FLAPS SETTING

� RUN START : 0°

� LANDING : 30°

� SPEED
� RUN START :  240 kt

� LOC INTERCEPT : 210 kt

� FINAL APP   : 140 kt
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� 2 experts ( CAA/DGAC/OCV) for validation of EVS procedures

� 7 Air Transport pilots flying in airlines
� HUD trained and non trained

� B737 qualified and non qualified

-�	 -� -�	 -� -�
 -�� -�� -�1.&/ -�2

���!�� ���!��
 ���!�
 ���!�
* ���!�� ���!�
1 ���!��	

	��**�� 	
***�� �**�� 
***�� 		***�� ��**�� 3***��

��$���� ��$���� ,4�++ ,4�++ ��$���� ��$���� ��$����

�%5	** �%5	** 6222 �
* 62�2 62
2 6222

���!��3 ���!��
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� TOTAL NUMBER OF :
� SUCCESSFUL LANDINGS

� GO-AROUND

� TOUCHDOWN THEN GO-AROUND

� CRASHES

� TOTAL NUMBER OF CASES WHERE MAIN WHEELS:

� ARE UNDER FLIGHT PATH ANGLE (3°)

� ARE UNDER THE OBSTACLE CLEARANCE
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� 2�3�(04�����5�6(%��(0�7 ��0����(��

� HEIGHT at DH or MDH ( +50 ft tolerance)

� HEIGHT at TCH ( Threshold Crossing Height - Z =50 ft )

� HEADING VALUES ( + or - 5° )

� HORIZONTAL SPEED ( + or - 5 kt )

� 2���������4���8�����(���7���0����(��

� LONGITUDINAL TOUCHDOWN DISTANCE (threshold )

� LATERAL TOUCHDOWN DISTANCE

� 2��(�%��,���(�(���(��7

� VERTICAL SPEED ( Landing gear limitations)

� ROLL VALUES ( + or - 8° due to B737 nacelle position)

������	��
#��
��	�(
(���	���	��(�.
��#
���	)
�����#
����������(������
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�����	�����,�������	


� ILS CAT I Rwy 23

� JAR OPS

� BORDEAUX,France

� BRIEFING STRIP  11-1  5�������

� Axis : 228°

� ILS Glide slope 3° or 5,2%

� DH = 200 FT at 0,4 Nm of
runway threshold

� For « Category C » A/C
�/������3�1�1�C@+++#�)+++:�

�/��-�//�3�1�1�C;;+#�@?++:�

� IAF «LIBRU» 5000’ (~9 #�	)

� Wind : 320° 15 kts
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  ROLL 250 ft - 0 ft

4��������������
� ���	������/�������

� 1�1�C�@+++�#�*�-�'
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� VOR DME Rwy 02

� JAR OPS

� PARIS,France

� BRIEFING STRIP 13-1  5�������

� AXIS 027° 9�,,����:;<

� Descent Gradient 5.2%

� MDH = 339 ft at 0.7 Nm of
runway threshold

� For « Category C » A/C
�/������3��1�1�C@?++#�<+++:�

�/��-�//�3�1�1�C@6++#�6;++:�

� IAF « ODRAN » 39 Nm in SW of
OL VOR (~12 #�	)

� Wind : 320°  15 kts

�����	�����+�������	
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Workload analysis

� Experimental method

� After training and familiarization,the pilots perform the baseline
scenarios then HUD/EVS scenarios

� Workload :
� analysed using “NASA-Task Load Index” method

� Results :
� The confidence intervals test is significant  (threshold 0,01) and

shows a workload decrease when HUD/EVS is used.
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� Has developed a concept to get an “���(�(����%���(�����” HUD/EVS

� Has demonstrated :

� Enhanced Approach procedures ( ILS CAT I EVS / VORDME EVS)

� Better performances in flight safety compared to baseline performed at
minima values ( RVR reduced)

         EVS function in a HUD improves airfield approaches

                    for CAT I and NONP for large aircraft

                       under reduced visual conditions with fog

� Is ready to work in partnership with customers to ��7��#�	�8 and
�#���7����:��8��:�:
��%� using HUDs fitted with EVS function.
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