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2. Beneficlal comments (recommendations, additiomns, deletlons) and any per-—
tinent data which may be of use {n improving this document should be addressed
to: US Army Aviation Systems Command, ATTN: DRSAV-ELS, 4300 Goodfellow
Boulevard, St. Louis, MO 63120, by using the self-addressed Standardization
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FORWARD

The intent of this document is to standardize the symbology used in
rotary-wving aircraft. In {ts present form, the standard only applies to
vertical situation displays and electronic attitude director indicators, though
it is planned to expand the applicabilicty to include horizontal sitvation
displays, head—up displays and helmet mounted displays. Also, the current
document is limited {n the nunmber of mission phases/segments for which symbology
are provided. Again, these phases/segments will be expanded as additional
information 1s available.

One will pnotice that the symbology provided herein is patterned after that
provided for the AH-64. However, while the AH-64 symbology provided an (aitlal
data base, it does not mean the symbology, as presented Ln this docucent, is
“"locked {n concrete.” As new syobology {8 developed or new data becoames
avaliable to suggest alterations to current symbology, the appropciate changes
will be made to this standard, thereby always reflecting the mist up-to-date
symbol sets.
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1. SCOPE

1.1 Purpose. The purpose of this standard is to establish human factors design
criteria for sycholic and alphomucmeric information used on electronically and
optically generated airborne displays. Electroanically and optically generated
displays are those in which an image {s presented to the observer directly on
the tmage-generating surface or indirectly through an optical projection systenm.
The symbolic presentation provides flight, combat, and cargo-hendling infor-
mation with or without video imagery for rorary-wing eircraft. Weapon status
and fault detection/locatlon status oessages may also be presented. This stan—
dard 1s restricted to those display devices used in aircraft for the purpose of
flight or mission control. Separate radar or electronic warfare displays are
not tocluded. ‘

1.2 Scope. This standard establishes general information, symbology, and
display format requirements for hover, position, tramsition, crulse and weapon
delivery modes of rotary—wing alrcraft migsions.

1.3 Applicatfon. This standard shall be applied to vertical situatlon displays
and electronic attitude director Lndicators that present Flight and combat
{nforsation.

2. REFERENCED DOCLWMENTS

2.1 1ssues of documente. The folloving documents of the f{ssue in effect on
date of invitation for hids or requests for proposal form a part of this
standard to the extent specified herein:

Militory Standards

MIL-5TD-411 Alrcrew Statlon Signals

MIL-STD-78) Legends for Use in Alrcrew Statlons
and on Alrhorne Equipment

MIL-STD=-1472 Yuman Foglnecring Design Criteria for
#ilictary Systens, Equipment and

Facilities
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'
(Coples of specifications, standards, drawings, and publications required by
contractors in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

2.2 Other publications. None.

3. DEFINITIONS

3.1 Display Definitions

3.1.1 Helmet-mounted display (HMD). The HMD is a display which projects video
fmagery, symbolic and/or alphamumeric information on a display medium (e.g.,
combining glass or visor) into one or both eyes of the aircrewmember. In most
applications the display medium is attached to a flight helmet which 1is part of
a head tracking system. The 1line of sight of the heimet is determined by the
head tracking system and a designated sensor is slewed in a one-to-one angular
correspondence with this line of sight. The display medium then displays the
image from the designated sensor: television (¢V), forward looking infrared
(FLIR), or scan coverted radar. Specific symbo}s and formats can be selectable

for a given madoe nf onerarian
LCr a given moas oI operaticn.

3.1.2 Head-up display (HUD). The HUD is a display which projects collimated
symbolic information into the alrcrewmember's forward field-of-view. The tech-
nique results in the combination of flight control and weapon delivery infor-
mation with external visual cues from the scene normally viewed through the
windscreen. Speciflc symbols and formats can be selectble for a given mode of
operation. Take—off, landing, navigation, hover, bob-up, terrain-following/
avoidance, sling load transportation, air-to-air, and weapon delivery modes may
be provided. Video formats may also be displayed, such as TV, FLIR, or scan-
coverted radar, along with symbology.

3.1.3 Electronic attitude director indicator (EADI). The EADI is a replacement
for the standard ADI, but with oo moving parts other than coatrols and switches.
The FADI presents the symbols on a display using either a CRT or direct view
flat plate technology. Basic symbology consists of an alreraft symbol; vertical
and horizontal director indices {when applicable); heading information; and
line, sky-ground color or shading separation for horizon reference. 1If desired,
other symbols can be generated and displayed by mode selection, such as instcru-
ment landing system (ILS) window, collective, cyclic and yaw command, airspeed
deviation, altitude, flight pach, predicted flight path, range, et cetera.
Specific symbols and formats can be selectable for a given mode of operation.
Modes may consist of take—off, landing, hover, cruise, weapon delivery, and off.

3.1.4 Vertical situvation display {VSD). The VSD has all of the features of an
EADL, with the increased capability of displaying sensor data. Additlonal modes

may consist of TV, infrared (IR), attack radar, weapaon TV, or terraln-followlng

radar. Speclfic symbols and formats can be selectable for a given mnde of
operation. When any mode other than one of the primary EADI modes 1s selected,

the VSD wmay present basic symbolic information .for flight control superimposed
on the sensor data.
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3.1.5 Horizontal situation display (HSD). An HSD is a display which alds the
crev members in navigation. Basicelly, it consists of headlng, distance-to-go,
bearing-to-distination or some other navigation facllity or ceference, track,
map, course, aircraft position, and steering ecrror. Modes may comsist of
mamal, north—up, track-up, data, test, and off. Selection of map scale factors
may also be provided. Navigation update can be accomplished with the proper
computer techniques. The HSD also has the capability of combining symbols with
the map information. Symbols may be used for annotatlon of the projecred mp,
such as check points, various legs of the misaion, high-risk areas, crack
devintion, and radar homing and warning. Specific modes and formats can be
selectable for a given mode of operacion.

3.1.6 Multifunction diaplay (MFD). The MFD is a general-purpose display which
may be used In many places in the cockpit. 1In addition to the aodes listed for
the VSD and HSD, other possible modes are energy management, engine manageseat,
aireraft subsystem information, and integrated test and maintenance. Specific
modes and formats can be selectable for a given mode of operation.

3.2 Information definitions

3.2.1 Coding characteristics. Coding characteristics are readily identifiable
actributes commonly assocliated with o symbol by means of which such symbols are
differentiated; e.g., size, shape, color.

3.2.2 Command i{nformation. Command {nformaction is displayed qualitative infor-
mation directing o contcol action.

3.2.3 Mode. A oode is the functional state of the display and/or control
system{(s). A mode can be mamally or automatically selected.

3.2.4 Predictive information. Predictive information is information predicting
future status, condition, or position of the alrcraft, a system, or a subsystea.

3.2.5 Qualitative information. Qualitative information s information pre-
sented by a display in o manner which permits the display user to assess the
fnformation without requiring attencinon to an exact numerical quantity.

3.2.6 Quantitative information. fuantitative information is information pre-
sented by a display in a manner which permits the display user to observe

or extract a numerical volue assoclated with the (nformation. Muantitacive
{nformation may be giaplnyed in efither digitel or unalog alphamumerics.

3.2.7 Status ioforumation. Status {nformatton (quantitative or qualitative
type) is current conditlon information about the aircraft and its surroundings.

3.2.8 Symbol. A symbol Ls a geometric form or alphamurerlc information used to
represent the state of a parameter on a display.

3
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4, GENERAL REQUIREMENTS

4,1 Information presentation elements. The symbols, as portrayed in the
figures, are not intended to indicate relative size. The intent is to portray
only the shape of the symbol and the relative location of the symbol within the
display area.

4.1.1 Limits box. The limits box represents the angular elevaticn and azimuth-
traversing limits of a weapon or sensor (see Fig. 1).

4,1.2 Sensor line of sight reference. The sensor line of sight reference
symbol is Fixed at the center of the display providing a reference for alrcraft
position symbols, weapons steering, hover symbols, and attitude information (see
Fig. 2).

4.1.3 Helicopter reference symbol. The helicopter reference symbol represents
an extension of the aircraft center line (see Fig. 3).

4.1.4 Performance management. Performance management information may be pre-
sented in either a digital or analog format. In an analog presentation, the
display shall be a woving index against a fixed scale (see Fig. 4).

4.1.4.1 Lift wargin. The lift margin symbol shall contimiously indicate the
amount of 1lift capacity remaining.

4.1.4.2 Power margin. Power margin shall contimously indicate the difference
between power being demanded and power available.

4,1.4.3 Torque. The torque symbol shall provide the necessary indication of
approach to and passage through red line torque values.

4.1.5 Heading. Heading {(degrees) information should be displayed as analog
information and shall be located on the display as shown in Fig. 5. The display
shall have a moving tape compass reference scale with a fixed airecraft heading
index mark. The display should have 10° increments with alphamumerics presented
every 30°. The heading scale shall have a minimum of 90°. Cardinal heading
shall be letters. The heading index shall be a vertical line.

4.1.6 Velocity vector. The velocity vector is a solid line symbol which rcepre-
sents the speed and direction of helicopter movement in a horizontal plane. The
point of origin for the velocity vector s the center of the applicable display.
The length of the vector as measured from its point of origin represents speed
of movement, and the angular deflection of the vector as measured from the X and
Y axes represents directinn of movement (see Fig. 6).

=~



Downloaded from http://www.everyspec.com

MIL-STD-1295A(AV)

4.1.7 Acceleration cursor. The acceleration cursor is a symbol which repre-
sents helicopter acceleration in a horizontal plane. The point of origin for
the acceleration cursor 1s the extended tip of velocity vector. The spacing
between this tip and the acceleration cursor represents the magnitude of acce-
leration and the direction of displacement from this tip represents the direc~
tion of acceleration (see Pig. 7).

4.1.8 Position reference. The posicion reference symbol is a dynamie symbol
used ag a precise ground reference point. The point of origin for the position
teference symbol 18 the center of the applicable display. This symbol moves
from fts point of origlin at a rate equivalent, and {n a direction opposite, to
the velocity of the helicopter (see Fig. 8).

4.1.9 Rate of climb. The rate of climd symbol indicates the rate of ascent or
decent of the helicoprer with the mull point centered at the vertical center of
the display. This symbol shall be a moving index against a fixed scale (see
Fig. 9).

4.1.10 Horizon reference. This syambol {ndlcates the plteh and roll attitude of
ihe helicopter relative to the horizon. This symbol shall be trimmable in both
pitch and roll (see Fig. 10).

4.1.11 Speed. Speed information may be displayed as snalog or digital {nfor-
mation and may be displayed as indicated alrspeed, true airspeed or ground speed
as required. The predominantly displayed speed should nmot require iden—
tificatfon. Speeds that appear Lnfrequently should be encoded using the
following codes:

a. IAS = Indicated Alrspeed
b. TAS = True Alirspecd
€. GS = Cround speed

iIf ground speed is displayed, the unit of measurement shall also be displayed
(see Fig. 11).

6.1.12 Alcitude. Altitude information may be presented as absolute and/for
barometric altitude, and may be digplayed in digital and/or analeg format.

4.1.12.1 Digital altitude. A digital altitude presentation shall consist of

the number of digits required to preclsely diaploy the desired altitude infor-
mation. A single digictal presentation shall be located on the vertical center
line of the display (see Fig. 12A); a dual digital preseantation shall be sym-

vetrically located above and below the vertical centerline of the display (see
Fig. 128).
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4,1.12.2 Analog altitude. Aan analog altitude presentation shall comsist of
nine stationary horizontal scaling lines arranged vertically above one another
without lateral boundary lines, and a moving thermometer-type indicator. The
horizontal scaling lines, shall be grouped as depicted in Figure 12C with the
third line from the top located on the vertical center line of the display. The
thermometer-type ilndicator shall be less wide than the scaling lines so that the
lines shall be visible to the side{s) of the indicator.

4,1.12.3 Absolute/barometric altitude. If both absolute amd barometric alti-
tude information are to be displayed simultanecusly, barometric altitude shall
be positioned above absolute altitude in a dual diglital format, farther from the
center of the display in a dual analog format, and as an analog scale, farther
from the center of the display in a digital/analog format (see Fig. 12E)., 1If
both absolute and barometric altitude information are to be displayed non-
simultaneously, the less commonly displayed altitude shall be encoded with the
following code.

Altitude Type

To Be Encoded Digital . Analog
Absolute Boxed AT
Barometric Roxed - A

4.1.13 Side slip (trim indication). This display 1s a symbolic representation
of a standard side slip indicator and should duplicate its function (see
Fig. 13).

i
4,1,14 Warning information. Warning information such as the type established

in MIL-STD~411, or threat warning, may be displayed either symbolically or by
legend (see Fig. 14).

4.1.15 Range. Range 1s the distance (either slant or horizontal, as
applicable)} from the aircraft to a predetermined point (see Fig. 15).

ho1.16 Targeting information.

4.1.16.1 Target bearing. This information should indicate Che relatlve bearing
of the target from the helicopter (see Fig. 16).

4.1.16.2 Afming reticle. The aiming reticle shall deslgﬁate the predicarced
impact point of projectiles and shall operate in a dynamic or fixed mode as
appropriate (see Fig. 17).
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4.1,.16.3 Target designation. The target designation symbol shall overlay the
target on the video image when the target data is stored Ln the alrcraft com-
puter. This will provide a cue for the aircrew in target acquisition when the
target is not clearly visible on the display. The symbol should blink or pro-
vide other feedback cues to indicate designation (see Fig i8}.

§.1.16.4 Weapons/ordance status. This information should indicate the status
of the weapons and on-board ordnance {see Fig. 19).

A - w_ B _ad o B4 oaml maaa - - .
4,2 Information displayed. : displays shall provide i(nformatisn cove

primary mission segments and the information which requires visual assessment
during that nission segment. The mission segmeats covered by this standard are
hover, position, transition, crulse and weapon delivery. Command, status, and
veapon delivery information are appropriate for all modes of flight selected.

They shall appear as required by the migsion segment of concern.

ﬁ

4,2.1 Mode annunication. If more than one mode other than Off or Standby fis
selectable, each mode selected shall be indicated on the display or on an adja-
cent control panel.

4.2.2 Mission segments. Symbology modes are intended to enhance the data pro-
vided by sensor electro-optical {magery while minimizing display c¢lutter.
Symbology modes are particulary applicable to night and/or limited visibility
operations.

4,2.2.1 Hover mode. The hover mode is intended for a flight environment
involving hover operations characterized by no, nr very low, speed. As a nini-
mum, the hover mode shall incorporate:

a. Helicopter line of sight reference.
b. Sensor line of sight reference.
c. Heading information.
d. Speed information.
e, Alctitude informacion.
f. vVertical velocity information.
g. Side slip information.
h. Performance managecent informatfon.
1. Velocicty vector.
Acceleration cursor.
See th. 20 for on example of hover mode symbology.
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4,2.2.2 Position mode. The position mode 1s intended for a flight environment
requiring a precision hover capability. The positicon mode provides reference
symbology for hovering operations in relation to a selected point on the ground.
As a minimum, the position mode shall incorporate:

a. Helicopter line of sight reference.

b. Sensor line of sight reference.

c. Heading information.

d. Speed information.

e. Altitude information.

f. Vertical velocity information.

g. Side slip information.

h. Performance management information.

i. Velocity vector.

j. Acceleration cursor.

k. Position reference.
See Fig. 21 for an example of position wode symbology.

4.2.2.3 Transition mode. The transftion mode is intended for a flight eaviron-
ment involving takeoffs, landings and other operations characterized by
variable low speeds and altitudes. As a miniwmum, the tramsition mode shall
incorporate:
a. Helicopter line of sight reference.
b. Sensor line of sight reference.
c. Heading information.
d. Speed information.
e. Altitude information.
f. Vertical velocity information.
g. Side slip information. '
h. Performance management information. }
i. Veloclity vector.
j. Acceleration cursor. i
k. Horizon reference. ]
See Fig. 22 for an example of traunsition mode symblogy.
|
b
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4.2.2.4 Cruise mode. The cruise mode is intended for a flight eaviromeat
characterized by relatively constant airspeeds, altitudes, and courses.
Cenerally, airspecds will be faster, altitudes will be higher, and course lines
will be oore definite than in other modes of flight. As a minmum, the cruise
mode shall incorporate:

8. Helicopter line of sight reference.

b. Sensor line of sight reference.

¢. Heading informacion.

d. Speed {nformation.

Al
e. Alctitude information.

f. Vertical velocity information. .
g. Side slip ianformation.
h. Performance management information.
1. Horizon refecence.

See Fig. 23 for an exanmple of cruise mode s

4.2.2.5 Weapon delivery mode. The wespon delivery mode supplies symbolic
{nforoation for surveillance, designaction, or ordnance delivery. This mode may
be used in conjunction with any of the flight modes. See Fig. 24 for an example
of weapon delivery mode symbology.

4.3 Information presentaticn characteristica.

4.3.1 Information form.

4.3.1.1 Information. Information presented by the digplays shall be in sym-
bolic, pictorial, or alphammeric forms as specified by the procuring activity.

4.3.1.2 Symbol. The meaning and motion of symbols shall be consistent
throughout all modes of the display. Scaling snd gain changes are permitted
becween modes.

4.3.1.3 Coding. Each symbol ghall be unique by virtue of at least two coding
characteristics. The use of elither o raster, caligraphic or x-y matrix display
shall not adversely affect these coding characteristics.

£.3.1.4 Motion. The sense of alircraft control symbol motion should be cowm-
patible with the motions of the corresponding controller.

4.3.1.% Color-coding. Color-coding may be used, and flashing of syambols shall
be uged sparingly.
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4,3.1.6 Numbers. At least three distinct sets of mumbers Bhall'%ppear at all
times on analog displays using moving scales such as heading, speed and
altitude.

LA 7T 1 7 Tamamndo AT nnnd

e e la’d u!:ﬁt:uua- Ak L 5 111
approved for use by the procuring activicy.

Y
e

o
)
[+5]
3
r
4
=

ahall i
Sudii in
c

4.3.2 Information location. Location of the symbols on displays shall be in
accordance with Figures 20-24, as applicable.

4.3.3 Information control.

4.3.3.1 Symbol brightness shall be contincurly adjustable to provide symbol
legibility under all ambient light conditions. Contrast ratio may be automati-
cally maintalned at the selected level. During all modes of flight, all alpha-
numeric information may be eliminated by adjustment of the luminance level.

4.3.3.2 A declutter control shall be provided which eliminates certain prese-—
lected symbolic information.

4.4 Human engineering. Human engineering shall conform to MIL-S5TD-1472. The
scaling/sizing of symbols shall be such that the symbol shall subtend not less
than twenty minutes of visual angle. 1Image quality shall be consistent with the
operator's needs.

5. DETAIL REQUIREMENTS

5.1 Head—up/helmet-mounted displays.

.1 Information. The HUD/HMD shall present all essential fllght and mission
ormation. All information reflected from the utup;uy shall be collimated and
sufficient brightness to be seen in a real-world background of 10,000 foot-
candles illumination. The information displayed is determined by the require-

ments of the modes of operation.

HUD/HMD mission mod nformation matrix.

| e in Information
on modes 1s shown on Table 1.

10
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|
Table I. HUD/HMD/VSD MISSION MODE-INFORMATION MATRIX

MODE

INFORMATION HOVER POSITION - TRANSITION CRUISE WEAPON
Helicopter LOS X X X X
Sensor LOS X X X X
Heading X X X X
Speed X X X X
Altitude X X X X
Vertical Velocity X X X X
Side Slip X X X X
Horizon Reference X X
An Acceleration Cursor X X X
A Velocity Vector X X X
Position Reference X
Performance Management X X v X X
Sensor Gimbal Limits * * ' * *
Sensor FOV Limits ol * : * *
Range ro Target *{ it { Ll * X
Solved Reticle *i * i} ! * *f X
Unsolved Reticle * * it ' * * i X
Pre—-firing Maneuver

Constraints *if * i * *f X
Post-Firing Maneuver

Constraints * g * i F * jt *) X
Weapons /Ordnance Status * i} * it * * i X
Warning * * * * X

X = Required
* = Optional

# = Selectable to minize display clutter

]
*

12

NOTE: Weapon delivery mode may be used in cohjunction with other modes.
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