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FOREWORD

This document describes the guidance for the implementation of Common Warfighting
Symbology (MIL-STD-2525) in shipboard tactical and operational displays and is applicable to
both new acquisition and modernization programs. The document provides recommended
visualization options as provided by the standard, tailored for maritime operations. The
document also recommends Navy-specific symbol modifiers that are presently not in MIL-STD-
2525 but are components of previous Navy tactical symbology sets, including the Naval Tactical
Display System (NTDS) and the Ship Self-Defense System (SSDS).

This document has been reviewed by Robert G. Hill, Head, Engineering and Command
Environment Division, Warfare Systems Department.

Approved by:

Gud A A

REUBEN S. PITTS 111, Head
Warfare Systems Department
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1.0 SCOPE

This document provides guidance for the implementation of Common Warfighting
Symbology (MIL-STD-2525) in shipboard tactical and operational displays and is applicable to
both new acquisition and modernization programs. The document provides recommended
visualization options as provided by the standard, tailored for maritime operations. The
document also recommends Navy-specific symbol modifiers that are presently not in MIL-STD-
2525 but are components of previous Navy tactical symbology sets, including the Naval Tactical
Display System (NTDS) and the Ship Self-Defense System (SSDS). Throughout this guide,
reference to MIL-STD-2525 refers to the most recent iteration, MIL-STD-2525B symbology,
Change 2 (see Reference 1). To download the most recent version of the standard and respective
symbology set, visit the Defense Information Systems Agency (DISA) MIL-STD-2525 Web site,
<https://www.us.army.mil/suite/portaltop.do?$p=portal.home>.

The contents of this Implementation Guide are applicable to MIL-STD-2525, Section 5,
Detailed Requirements, and the following MIL-STD-2525 appendixes: Appendix A, C
Symbology: Units, Equipment, and Installations; and Appendix B, C2 Symbology: Military
Operations, which contains information regarding the presentation and display of special points
and tactical graphics. Although relevant, implementation guidance regarding Appendix C,
Meteorological and Oceanographic (METOC) Symbology; Appendix D, Signals Intelligence
Symbology; and Appendix E, Military Operations Other Than War (MOOTW) Symbology, is
not specified within the current document. This Implementation Guide was written in compliance
with the Naval Sea Systems Command (NAVSEA) Common Presentation Layer (CPL)
Specification Style Guide for Human-Computer Interfaces (Reference 2).

2.0 BACKGROUND

MIL-STD-2525 is mandated as the symbology standard for Joint-designated Department of
Defense (DoD) programs. MIL-STD-2525 was derived from the land symbology set
incorporating U.S. Army Field Manual (FM) 1-02/ Marine Corps Reference Publication (MCRP)
5-12A, Operational Terms and Graphics, and maritime symbology derived from the North
Atlantic Treaty Organization (NATO) Standardization Agreement (STANAG) 4420, Display
Symbology and Colours for NATO Maritime Units. MIL-STD-2525 is also harmonized with
NATO STANAG 2019 (APP 6), Military Symbols for Land-Based Systems. Presently, MIL-
STD-2525 is most widely implemented in Army and Marine Corps systems.
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A preliminary study compared Aegis Display System (ADS)/NTDS symbols and modifiers
to those available in MIL-STD-2525 (Reference 3). Findings from the study included the
following:

1. MIL-STD-2525 provided significantly greater information inherent in the symbols for air
and sea surface vehicular tracks and an approximately equivalent level of information for
subsurface vehicular tracks.

2. A significant proportion of special points and Aegis-specific symbols had no adequate
matches in MIL-STD-2525.

3. Several ADS/NTDS symbol modifiers would require alterations if MIL-STD-2525 were
to be used on an Aegis platform.

Based on these preliminary findings, efforts were directed to bridge the gaps between NTDS
and MIL-STD-2525 symbology to enable implementation of MIL-STD-2525 on current and
future ship classes and combat systems.

To address Navy requirements, revisions, and additions to maritime and air/space,
symbology sets have been incorporated into MIL-STD-2525. Concurrently, the Navy has begun
implementation of MIL-STD-2525 symbology across multiple platforms and systems to include
Virginia-class submarine tactical and navigation displays, the Mine Warfare and Environmental
Decision Aids Library (MEDAL), the Electronic Chart Display and Information System — Navy
(ECDIS-N), the Naval Fire Control System (NFCS), the MH-60 series of helicopters, Helicopter
Mine (HM) Countermeasure Squadrons 14 and 15, the Joint Strike Fighter (JSF), and the Global
Command and Control System — Maritime (GCCS-M) Version 4.X, which implements
MIL-STD-2525 as an alternative display system with NTDS. MIL-STD-2525 is also planned
for implementation in both flights of the Littoral Combat Ship (LCS) and the next-generation
destroyer, DDG 1000.

The Naval Surface Warfare Center, Dahlgren Division (NSWCDD), Human Systems
Integration Branch (W62), has conducted multiple studies on implementing MIL-STD-2525 in
tactical displays within the context of current and future ship classes. The Office of Naval
Research (ONR) and the Program Executive Office Integrated Warfare Systems (PEO IWS)
have been active sponsors of both empirical and operationally realistic usability analyses to
validate that MIL-STD-2525 can meet the requirements of the Navy’s family of combat systems.

Empirical studies conducted at NSWCDD to better understand the characteristics of the
symbols and how they relate to objective human performance measures were developed by
human factors engineers, systems engineers, and Navy subject-matter experts (SMEs) and
incorporated active-duty fleet personnel and SMEs as participants. The majority of research was
conducted with surface ship applications, addressing topics such as symbol colors, symbol frame
and fill, symbol size, speed leaders, commercial aircraft (COMAIR) symbols, engagement
modifiers, new icons, and design for large-screen displays. The results of these studies were used
to formulate the guidelines contained within this Implementation Guide (Section 5.0, Symbol
Characteristics).
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The contents of the Implementation Guide are either in accordance with MIL-STD-2525 or
documented in proposed changes to the standard. Recommendations for changes to MIL-STD-
2525 have been submitted to both the Navy Symbology Standards Management Committee
(SSMC) voting representative and the SSMC chair. Supporting information for this
Implementation Guide is included in the appendixes. Appendix A was developed to help
standardize the implementation of the new symbol set, the recommended MIL-STD-2525
symbology. Appendix B specifies map background colors and graphical overlays. Appendix C
includes existing discrepancies between the current version of the standard and recommendations
within the Implementation Guide. Appendix D contains luminance/chrominance values for color
displays. Appendix E covers the alternate unfilled color set; Appendix F, the recommended filter
settings; and Appendix G, the Implementation Guide requirements terminology.

3.0 PURPOSE

The purpose of this document is to provide the requisite technical underpinnings for Navy
programs to implement MIL-STD-2525 in a standardized and uniform manner. As the Navy
continues to move toward open architecture and common display components, the common
implementation of MIL-STD 2525 is a key supporting element. The content of this document
provides the means to refine and tailor the symbology standard for maritime operations, as well
as addressing gaps in the standard specific to maritime symbols and modifiers.

The document is intended to provide Navy systems engineering teams the technical
information necessary for developing requirements across the various levels of the specification
tree. For this reason, the information in this document is written as requirement statements,
where the words “shall” and “should” have been carefully chosen. For the areas of the document
that are written as shall statements, we envision that systems engineering teams will treat the
information presented herein as a draft requirement and reiterate the wording in the appropriate
program specification documents. For the areas in this document that are written as “should”
statements, we envision that systems engineering teams will implement the concept, unless
deemed inappropriate for a particular display and/or tactical application. See Appendix G for a
further definition of the requirement statement terms.

The implementation of MIL-STD-2525 as the common tactical display symbology across
warfighting systems can enable the following:

1. Common training requirements across systems due to common symbology
2. Reduced training time due to uniform application across platforms and systems

3. Increased situational awareness due to representation of additional track information
inherent in MIL-STD-2525 track symbols
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Opportunities for greater automation and decision support due to increased symbol
filtering capabilities

Improved human and total system performance

4.0 SYMBOLOGY DEFINITIONS

Definitions used in this section are excerpts from MIL-STD-2525 definitions. Definitions of
affiliation (or threat) were taken from MIL-STD-6016C (Reference 4) and submitted for
incorporation within MIL-STD-2525. Definitions cited below were taken from sources other
than MIL-STD-2525:

1.

Affiliation. The threat posed by the warfighting object being represented. The basic
affiliation categories are unknown, friend, neutral, and hostile (synonymous with
identity).

Assumed Friend. A track that is assumed to be a friend because of its characteristics,
behavior, or origin (MIL-STD-6016).

Attribute. A distinctive feature or characteristic such as line, shape, color, texture (fill),
edge, mass, and value.

Battle Dimension. The operating domain (i.e., ground or land, sea surface, air,
subsurface) for the warfighting object within the battlespace (synonymous with
category). The MIL-STD-2525 definition for category.

Category. The operating domain (i.e., ground or land, sea surface, air, subsurface) for the
warfighting object within the battlespace (synonymous with battle dimension).

Engagement Domain. An environment that is primarily based on the command and
control of weapons systems and designed to facilitate rapid identification and judgment
based on the need to engage or not to engage.

Faker. A friendly track acting as a hostile for exercise purposes (MIL-STD-6016).

. Fields. A defined area in which a limited combination of alphanumeric and other

characters, indicators, and/or abbreviations are grouped/situated in an established way
around a symbol/icon, line, area, point, or boundary and used for the purpose of
providing additional information about the associated object or battlespace geometry.

Frame. The geometric border of a symbol that provides an indication of the affiliation,
battle dimension, and status of a warfighting object.
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17.
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23.
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Friend. A track belonging to a declared friendly nation (MIL-STD-6016).

Hostile. A track declared to belong to any opposing nation, party, group, or entity, which
by virtue of its behavior or information collected on it such as characteristics, origin, or
nationality contributes to the threat to friendly forces (MIL-STD-6016).

Icon. The innermost part of a symbol that provides a graphic representation of a
warfighting object. It may be a pictogram, abstract symbol, or letter code to depict the
function and/or type of the entity it represents.

Identity. The threat posed by the warfighting object being represented. The basic
affiliation categories are unknown, friend, neutral, and hostile (synonymous with
affiliation).

Indicator. One of several specific graphical additions to a symbol used to provide
additional information pictorially vice textually.

Joker. A friendly track acting as a suspect for exercise purposes (MIL-STD-6016).

Modifier. Optional text or graphics that provide additional information about a symbol or
tactical graphic.

Neutral. A track or contact whose characteristics, behavior, origin, or nationality indicate
that it is neither supporting nor opposing friendly forces (MIL-STD-6016).

Special Points. A point of interest that cannot be classified as a vehicle, installation, or
unit (e.g., oil rig, Defensive Counter-Air (DCA) station, waypoint, drop zone, ground
Z€ro).

Status. A determination or declaration as to whether a track’s or object’s location is
existing/present or is planned/anticipated at the time that the symbology is generated or
the time associated/presented with the symbology itself.

Suspect. A track that is potentially hostile because of its characteristics, behavior, origin,
or nationality (MIL-STD-6016).

Symbol. An object that presents information.
Symbol Identification Code. An alphanumeric code based on a database structure that

provides the minimum elements required to construct the basic icon and/or a complete
symbol.

Tactical Symbol. A category of warfighting symbology that provides information about
the affiliation, battle dimension, status, and mission of a warfighting object.
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24. Track. (1) The graphic and/or alphanumeric representation of successive positions of a
moving object, point, or bearing whose position and/or characteristics are collected from
sensors and/or other data sources. (2) A collated set of data associated with a track
number for the purpose of representing the position and/or characteristics of a specific
object, point, or bearing (MIL-STD-6016).

25. Unknown. An evaluated track that has not been identified (MIL-STD-6016).

5.0 SYMBOL CHARACTERISTICS

A basic tactical symbol shall be composed of the following:

1. A shape and frame (geometric border) that denotes battle dimension (space, air, ground,
sea surface, or subsurface) and affiliation (friendly, hostile, neutral, or unknown).

2. Anicon or letter code centered inside the frame that determines the warfighting object.
3. Modifiers that provide amplification information regarding the warfighting object.
4. Color that denotes the affiliation of the symbol.

Figure 1 displays an example of a symbol.

Frame Border

Track Affiliation

Icon or Letter Code

Figure 1. Friendly Sea Surface Symbol — Aircraft Carrier

Research regarding MIL-STD-2525 symbology was conducted primarily with de-saturated
Aegis Baseline 6.1.7 map background colors and approved graphical overlay colors from prior
color use doctrine. Red/Green/Blue (RGB) values for both Aegis map backgrounds and graphical
overlays are specified in Appendix B. Alternative map displays including color and black and
white satellite imagery, a Digital Nautical Chart (DNC), an air navigation chart, and a Digital
Terrain Elevation Display (DTED) were also evaluated to validate the extent to which results can
be generalized. The following implementation guidance was determined to be applicable across
all aforementioned map displays.
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5.1 Basic Symbol Shapes

Both the basic symbol shape and the symbol color shall represent symbol affiliation. For
filled symbols, the frame surrounding the shape shall be monochrome, either black (RGB: 0, 0,
0) or white (RGB: 255, 255, 255), for friendly, hostile, unknown, and neutral symbols. In
contrast, for assumed friend, suspect, and pending symbols, the frame shall alternate between
black and white. This differs from the present MIL-STD-2525 methodology of using a “?”
modifier for assumed friend, suspect, and pending symbols but was validated in the NSWCDD
research and is currently being proposed for both MIL-STD-2525 and NATO’s APP-6A. The
basic symbol shapes and colors shown in Table 1 shall be used.

Table 1. MIL-STD-2525 Basic Symbols

Assumed

Affiliation | Friend Friend Hostile Suspect Neutral | Unknown | Pending

A_

sl
I A
Space I \
1 1

PR

. f 1
Air I 1
I 1

O Equip, ) + Equip.

[ Junie | i iunit

Ground*

= s
W R
Sea Surface \ H
LY #
-

aooPb
OO0

1 i
Subsurface ¥ d
\ /

. - i

s

* Friend and assumed friend ground equipment symbols shown. Friend and assumed friend units are represented by
rectangles instead of circles.

5.2 Symbol Color
5.2.1 Symbol Color—Filled Symbols

The following four colors shall be used to denote affiliation for MIL-STD-2525 symbols: red
(hostile and suspect), blue (friendly and assumed friend), yellow (unknown), and green (neutral).
A fifth color, purple, should also be used to denote COMAIR. Research has validated that the
use of purple to denote COMAIR significantly improves operator performance in the

3
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discrimination between military and commercial air tracks. The use of purple to denote
COMALIR is currently being proposed for inclusion in MIL-STD-2525.

There should be flexibility in selection of the luminosity (hereafter referred to as brightness)
of a color to maximize operator effectiveness; however, hue and saturation levels shall remain
constant, as indicated in Tables 2 and 3. Operators should be allowed to vary the brightness of
symbols by affiliation during runtime to aid their own performance and suit their preference.

Table 2. Symbol Display Options

Affiliation Dark Medium Light
Hostile m
£
La b
Suspect* : :
I 1
Friendly

Assumed Friend*

Unknown

Neutral

COMAIR**

PE_ OPDPRPD
PR O BED®
.j&

*Suspect and assumed friend symbols have black and white dotted frame
borders.
** COMAIR is depicted with an assumed friend affiliation.
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Table 3. RGB Values for Filled Symbols

.. Dark Medium Light*
Affiliation
RGB HSL RGB HSL RGB HSL

Hostile 200,0,0 | 0,255,100 | 255, 48, 49 0,255,152 [ 255, 128, 128 0, 255,192
Suspect 200,0,0 | 0,255,100 | 255, 48, 49 0,255,152 [ 255, 128, 128 0,255,192
Friendly 0,107, 140 | 138, 255,70 | 0,168,220 | 138,255,110 [ 128, 224,255 | 138, 255,192
Assumed Friend | 0, 107,140 | 138,255,70 | 0, 168, 220 | 138, 255,110 | 128, 224, 255 | 138, 255, 192
Unknown 225,220,0 | 42,255,110 | 255,255,0 | 42,255,128 | 255,255,128 | 42,255,192
Neutral 0,160,0 | 85,255, 80 0,226,0 | 85,255,113 | 170,255,170 | 85,255,213
COMAIR 80, 0,80 | 213,255,40 | 128,0, 128 | 213, 255,64 | 255, 161, 255 | 213, 255, 208
* The Light symbol color set is the default color set listed in MIL-STD-2525.

There is an acceptable range of brightness values for each of the colors specified. The user
should be provided the means to select a brightness level within the bounds of the color range or
to select the default value for all colors. We recommend that there be a finite number of steps
between the dark set (minimum luminance) and light set (maximum luminance) for all colors to
provide sufficient flexibility while allowing for discrete selection. Table 3 illustrates the
maximum and minimum filled symbol color options. The light symbol color set represents the
original default values as specified in the MIL-STD; whereas, the medium and dark symbol color
sets represent secondary color sets that were empirically validated in a series of trials. Table 3
lists the RGB values and the hue, saturation, and luminance (HSL) values for the dark, medium,
and light color sets. The darker and lighter color sets shall represent the recommended minimum
and maximum color luminance levels for MIL-STD-2525, respectively.

Within each affiliation’s color, hue and saturation remain constant while luminosity is the
sole source of color variance. Any luminance level that falls between the dark set and light set
for a particular color is an acceptable symbol fill color option. For instance, in regard to hostile
tracks, HSL levels for the darker set are 0, 255, and 100; whereas, the lighter set registers 0, 255,
and 192. Notice that hue and saturation remain constant while luminance shifted from 100 for the
darker colors and to 192 for the lighter colors. Therefore, any luminance level between 100 and
192, with the hue and saturation held constant, is a viable alternative. One intermediate color set,
the medium color set, has received extensive testing at NSWCDD. Human performance was
maintained on operator tasks and legibility was preserved using this symbol set. Moreover,
operators highly preferred this option vice the default (light) symbol color option. The dark
symbol color set also had comparable results amid testing, whereby human performance was
maintained and legibility was preserved. Symbols lighter or darker than those specified in this
document have not been evaluated; therefore, they should not be used.

The recommendation to provide varying levels of color presentation for user selection is due
to several factors:

1. Varying ambient lighting levels and/or map backgrounds make it necessary to adjust the
brightness of the symbols to provide the optimal contrast between figure and ground.
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2. Due to eye fatigue from the extended duration spent in front of the console, the
watchstander requires the ability to adjust the brightness of the symbols to ease the strain
upon the eyes.

3. The actual color projected by differing display hardware technology—Iliquid crystal
display (LCD), cathode ray tube (CRT), projection, etc.—varies considerably, resulting
in the need for operators to adjust the color settings for their particular equipment.

In those cases, where RGB or HSL values are insufficient to capture the presentation of
colored symbology, visual output standards should be used. Appendix D contains comparable
luminance and chrominance values (Yu'v') to the RGB values listed in Table 3. The Yu'v' values
represent RGB color space in some display formats specified by the National Television System

Committee (NTSC) and by other transmission standards communities; i.e., phase alternation line
(PAL).

5.2.1.1 Deemphasized Filled Symbols. The capability of filled symbols to become dimmed
or appear translucent upon the Tactical Situation Display (TACSIT) should be made available as
a symbol filter option. The dimming of symbols may prove useful to deemphasize or emphasize
tracks upon the display, depending on how the watchstander chooses to filter or render his
symbols. In addition, dimming symbols has also been shown as an effective means to declutter
the tactical display (Reference 5). Alternatively, changing the transparency (or opacity) of filled
symbols may also aid in viewing overlapping symbols in a cluttered, highly trafficked tactical
display (Reference 6).

To deemphasize symbols, either of two validated methods should be used. Deemphasized
symbols may be created by changing the brightness of a given affiliation color to dim the symbol
(Reference 5). Table 4 depicts the dimmed symbols, while Table 5 lists the dimmed symbols’
values according to RGB, HSL, and hue/saturation/brightness (HSB). Deemphasized symbols
may also be created by changing the opacity of the selected symbol set to 35 percent (35 percent
visible/65 percent transparent (Reference 6). Table 4 depicts transparent symbols that were
created from the default symbol color set. COMAIR was depicted as an assumed friend. Based
upon the ID Matrix, a COMAIR symbol is depicted as either an assumed friend or an unknown-
evaluated track.

The preferred method should be selected based upon the tactical display background with
which it will be used to ensure adequate visibility and usability. Tests conducted at NSWCDD
demonstrated that the legibility of icons and/or letter codes for dimmed symbols was statistically
similar to those of the light, dark, and default symbol sets. Operator performance using dimmed
symbols was also similar to light, dark, and default symbol sets. Transparent symbols were not
empirically tested at NSWCDD.

10
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Table 4. Dimmed Symbols and Transparent Symbols

Affiliation Dimmed Symbols* Transparent Symbols**

Hostile

Suspect’

Friendly

Assumed Friend'

Unknown

Neutral

COMAIR'

* All values, except for COMAIR, were taken from Reference 5.

** Transparent symbols were created from the MIL-STD-2525 default symbol color set.
+ Suspect, assumed friend, and assumed friend COMAIR are depicted with black and white dotted frame borders.
§ COMAIR is depicted with an assumed friend affiliation.

11
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Table 5. RGB, HSL, and HSB Values for Dimmed Symbols*

Affiliation RGB HSL HSB
Hostile 77,39, 39 0, 84, 58 0, 50%, 30%
Suspect 77,39, 39 0, 84, 58 0, 50%, 30%
Friendly 39,71,77 135, 84, 58 190, 50%, 30%

Assumed Friendly 39,71, 77 135, 84, 58 190, 50%, 30%
Unknown 77,717,39 42,84, 58 60, 50%, 30%
Neutral 52,77,52 85, 49, 65 120, 33%, 30%
COMAIR 77,49, 77 213,57, 63 300. 37%, 30%

* All values, except for COMAIR, were taken from Reference 5.

5.2.2 Symbol Color — Unfilled Symbols

Track symbols shall be displayable in an unfilled format in addition to the default filled
symbols (see Figure 2) on an operator-selectable basis. Their use shall be selectable on a global
or entire display basis. In addition, unfilled symbols should be selectable across affiliation, battle
dimension, or both as well as for individual tracks.

-

Filled UInfilled
Figure 2. Filled (left) vs. Unfilled Symbols (right)

Table 6 illustrates the unfilled symbols options across affiliations for the default symbol
color sets. Note that, while the luminance of the filled symbology should be operator-selectable,
the unfilled set shall only be presented in the default symbol color set, as those recommended in
either MIL-STD-2525 or in Appendix E. MIL-STD-2525 symbols are based upon full-color gun
levels. The MIL-STD-2525 RGB (HSL) values for use with unfilled symbols are listed in
Table 7. Note, that full-color gun values are dichotomously based on RGB values being either
completely on (i.e., 255) or completely off (i.e., 0). For hostile, friendly, unknown, and neutral
tracks, the frame color shall change from either black or white to the affiliation color, while the
filled portion inside the frame shall become transparent. In contrast, for suspect, assumed friend,
and COMAIR tracks, frames shall alternate between affiliation color and white; while the filled
portion inside the frame shall become transparent. Frame colors for suspect (red) and assumed
friend (blue) tracks shall be presented using color values specified for the medium color set (see
Section 5.2.1). These colors were shown to provide good contrast between white and red/blue
frame colors and between black and red/blue frame colors.

12
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If full-color gun values are not preferred for unfilled symbol representation, an alternate
unfilled symbol set, listed in Appendix E, should be used; otherwise, one shall adhere to the
default MIL-STD-2525 values listed in Table 7. The alternate symbol set has been validated on
de-saturated Aegis map backgrounds (Appendix B).

Table 6. Unfilled Symbol Display Options

Affiliation

Hostile

Unknown

Friendly

Neutral

Assumed Friend

Suspect

COMAIR

13
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Table 7. RGB Values for Unfilled Symbols

. L. Unfilled Color Set
Affiliation RGB HSL

Hostile 255,0,0 0,255, 128
Suspect* 255, 48, 49 0, 255, 152
Friendly 0, 255, 255 127,255, 128
Assumed Friend* 0, 168, 220 138, 255, 110
Unknown 255,255,0 42,255,128
Neutral 0,255,0 85,255, 128
COMAIR** 255, 0,255 213, 255, 128

* Suspect and assumed friend tracks utilize medium filled color sets (Section 5.2.1).
** All colors conform to MIL-STD-2525 except for COMAIR.

5.2.3 Symbol Frame Color

Filled symbols shall be displayed with either a black (RGB = 0, 0, 0) frame or a white (RGB
= 255, 255, 255) frame for hostile, friendly, neutral, and unknown symbols. Filled symbol frame
color (white or black) should be operator-selectable but only for a display as a whole as opposed
to individual symbols or groups of symbols. If only one filled symbol frame color is provided,
the two options should be evaluated to determine which provides the best contrast with the
background TACSIT. Examples are shown in Table 8. Note that, for assumed friend and suspect
symbols, the frame shall be made of alternating black (0, 0, 0) and white (255, 255, 255) lines.
Border colors for unfilled symbols are listed in Table 7. For unfilled assumed friend and suspect
symbols, solid colored frames shall be changed from black and white alternating lines to
affiliation ID color and white alternating lines.

14
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Table 8. Frame Colors

Affiliation Black Fran‘l)slﬁ;)el o Unfilled
Hostile
Unknown
Friendly
Neutral

Assumed Friend

Suspect

* Filled colors are depicted as medium color set (Section 5.2).

5.3 Symbol Size
5.3.1 Symbol Size — Console Displays

There are several sizes of symbols that may be displayed (see Table 9). For use of MIL-STD-
2525 symbology upon shipboard tactical displays, the default size for the symbol fits within a 24
x 24 pixel box on a 1280 x 1024 display. The user shall have the option to display symbols at a
default size, an enlarged size, or a dot. The user should also have the option to display symbols at
a reduced size. Table 9 represents minimum symbol sizes at a 20-in. viewing distance
(Reference 7, Section 5.2.1.6.1). All symbol frame sizes, except dots, meet the minimum
legibility requirements for visual displays: 20 — 30 arc minutes (Reference 7, Section
5.2.1.6.4.1). If console resolution exceeds 1280 x 1024, pixel size will change. Therefore, using
screen resolutions other than 1280 x 1024, one determines the minimal overall symbol size shall
conform to the values of icon size (in.), visual angle, and arc minute listed within Table 9.

15



Table 9. Symbol Size on Console Displays (1280 x 1024 resolution)

NSWCDD/TR-07/120

Pixel Size % A Visual | Arc
Symbol Size | (1280 x 1024) | from Default | Size of Icon on Screen | Angle | Minute
Default 24 x 24 N/A 0.19 in. .54 324
Enlarged 32x32 +33% 0.25 in. 72 42.6
Reduced 16x 16 —33% 0.13 in. .37 22.2
Dots 8§x 8 —67% 0.06 in. 17 10.2
Note: Viewing distance = 20 in.

Internal icons or letter codes should be displayed in both the default and enlarged sized
symbols but shall not be included within reduced sized symbols due to compromised legibility.
In comparison to guidelines established in MIL-STD-2525, a smaller default size is
recommended for Navy displays. A smaller default size is recommended for Navy tactical
displays because the size recommended in MIL-STD-2525 is based upon allowing all internal
icons for land symbols to be discernable. MIL-STD-2525 uses the enlarged symbol size as its
default symbol size. Given that land symbols, used primarily by the U.S. Army and U.S. Marine
Corps, have smaller and more intricate internal icons than those symbols required for maritime
operations, a smaller overall default symbol size will still preserve icon legibility for use within
Navy tactical displays. However, for use in joint environments or for use within communities of
interest (COIs) concerned with detailed land symbology, the enlarged symbol size (as specified
in Table 9 and in MIL-STD-2525) should be used as the default symbol size for battle
dimensions.

5.3.2 Symbol Size—Large Screen Displays (LSDs)

LSDs shall utilize equivalent symbol sizes as the different symbols seen upon the console.
Table 10 lists the minimum size requirements for LSDs at a 10-ft viewing distance. The size of
the default and enlarged symbols meet the minimum requirements for text upon LSDs
(Reference 7, Sections 5.2.5.2.1 and 5.2.5.3.4.2). If the viewing distance of the LSD deviates
from 10 ft, the minimum visual angle (or arc minute), as posted in Table 10 shall apply.

Table 10. Symbol Size on LSDs

Symbol Size of Icon on Minimum Resolution Visual Arc
Size Screen Required Angle Minute
Default 0.75 in. 1280 X 1024 .36 21.3
Enlarged 1.00 in. 1280 X 1024 48 28.4
Reduced 0.50 in. 1280 X 1024 .24 14.2
Dots 0.25 in. 1280 X 1024 12 7.1

Note: Viewing Distance = 10 ft

16
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5.4 Symbol Size Scale

To accommodate variability in screen resolution, size, and user visualization, the user may
have the ability to adjust the scale factor applied to symbol sizes. This scale factor should
provide the user the ability to increase the symbol display size up to 1.5 times larger than the
initial size for all symbols. We recommend that the user be given display controls to adjust this
scale. Figure 3 shows an example user interface for selecting the symbol size scale appropriately.
The symbol size scale adjusts the overall magnitude of all the symbols on the screen. Hence
symbols rendered as reduced, default, enlarged, or dots would all be increased by up to 150
percent, while still maintaining the size differential across the size options.

Salect Symbol Scale

Figure 3. Example Set Symbol Size Scale

5.5 Notched Neutral Affiliation Symbol Fill

Filled neutral symbols may be displayed with either color fill or notched color fill, as shown
in Table 11. Fill or notch fill may be operator-selectable but only for a display as a whole as
opposed to individual symbols or groups of symbols. The notch primarily helps to alleviate
confusion between neutral symbol battle dimensions or categories (air, surface, subsurface) when
no icons or letter codes were present upon the symbols. Prior tests have shown significantly
improved operator performance in distinguishing battle dimension for neutral tracks, while using
notched symbology when icons or letter codes are absent. Therefore, notched symbols should be
used in circumstances where icon or letter code specification upon the neutral symbols is absent.
However, given that there is neither a benefit nor a detriment in operator performance regarding
notched neutral symbols when icons or letter codes are present, the use of notched neutral
symbols is arbitrary.

17
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Table 11. Fill and Notch Fill

Air Surface Subsurface
Affiliation Fill Notch Fill Notch Fill Notch

5.6 Civilian Symbols
5.6.1 Civilian Sea Surface Symbols

Civilian surface tracks should be operator-selectable as framed or unframed, as shown in
Table 12. The size of the icon within the framed symbol is identical to the size of the icon
without a frame. When civilian tracks are framed, they have white icons to denote nonmilitary
tracks. In contrast, when civilian tracks go unframed, civilian icons become filled with their
affiliation color. Black-filled pictorial icons shall be reserved for military tracks, whereas white-
filled icons shall be reserved for nonmilitary tracks.

Table 12. Unframed Civilian Surface

Civilian Tracks | Framed | Unframed

Merchant

Fishing

(& |1

Leisure Craft

Law Enforcement

110|&|& @

U] | <] |I&

Hovercraft

5.6.2 Civilian Air Symbols
In contrast to civilian sea surface tracks, all civilian air symbols shall remain framed, as

required in MIL-STD-2525. White icons within the symbol frames will help discriminate civilian
aircraft from black icons on air tracks, which represent military aircraft. Further delineation has

18
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been made to better distinguish commercial air tracks from other civilian air tracks. The next
section contains additional details.

5.7 Commercial Air Symbols

Operators should be given the ability to display tracks identified as COMAIR with a purple
symbol fill (filled symbols) or frame shape (unfilled symbols). This deviates from the MIL-STD-
2525 guidance to depict symbols in the color of their affiliation, but deviations are permitted
when additional differentiation is required (MIL-STD-2525, Sections 5.3.2 and 5.4.6, paragraph
b). Additionally, a proposal has been submitted to the SSMC to formalize the use of purple to
denote COMALIR symbols. Table 13 shows the COMAIR symbols as both filled and unfilled, for
both assumed friend and unknown identities. Operational procedures in effect for track
identification (ID), typically known as the Operational Tasking ID (OPTASK ID) Supplement or
ID Matrix, determine whether COMALIR tracks will be identified as unknown-evaluated or
assumed friend. Regardless, tracks with the MIL-STD-6016C (Reference 4) civil airliner
platform statement should be mapped to the purple color scheme. As a result of a battery of
research, it has been recommended and since supported to have COMAIR tracks easily
segregated from other tracks on the tactical display. The use of an alternate symbol fill color has
garnered the most support and has been linked with superior operator performance and positive
watchstander reviews.

Table 13. COMAIR Track Display

Filled
Dark Medium Light Unfilled

— oA O L

5.8 Jokers, Fakers, and Unknown Affiliation/Battle Dimension Symbols

Affiliation

A single letter shall be presented outside the symbol in the upper right-hand corner of the
symbol to denote joker (J) or faker (K) tracks during training or tracks whose affiliation and
battle dimension are unknown (U) after evaluation. The letter shall be uppercase in a boldfaced
sans serif font (e.g., Arial or Verdana) and should be depicted with the same color as the
symbol’s external frame border. The size of the letter should approximate one-third of the height
of the default-sized symbol and shall be placed on the upper right-hand corner of the symbol (see
Table 14). Size will vary based upon the resolution adopted.

19



NSWCDD/TR-07/120

Table 14. Joker, Faker, and Unknown Symbols

J
Joker

K
Faker

Unknown

5.9 External Modifiers

A single letter modifier shall be presented outside the symbol in the upper left-hand corner
when denoting tactically significant tracks (T), non-real-time tracks (N), training/simulation
tracks (S), etc. It shall be uppercase in a boldfaced sans serif font (e.g., Arial or Verdana). It shall
also be in black text in a colored box of the same RGB value as its associated symbol (see
Table 15). The ID colored box should be approximately one-third the height and width of the
symbol and shall be located in the upper left-hand corner of the symbol. Legibility of the
alphanumeric modifiers was determined to be adequate in tests of operator performance.

Table 15. Examples of Single-Letter Modifiers

Affiliation | Tactically Significant (T) [ Non-Real-Time (N) | Training/ Simulation (S)
T

Hostile

N S
Friendly

5.10 Speed Leaders

Speed leaders shall be presented in a color that is easily discriminable from its background
and whose color does not conflict with MIL-STD-2525 affiliation colors. For example, upon
Aegis 6.1.7 grayscale map backgrounds, white (RGB = 255, 255, 255) provides good contrast
and should be used. Acceptable speed leader colors include, but are not limited to, white (RGB =
255, 255, 255), black (RGB =0, 0, 0), orange (RGB = 255, 128, 0), and magenta (255, 0, 255).

20
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Determination of speed leader color should be operator-selectable. Speed leaders shall be layered
on top of the symbol fill, symbol frame, and symbol icon. The speed leader shall originate from
the same location that the internal icon or letter code is centered upon. The length of the speed
leader should be proportional to the speed of the track. Table 16 depicts examples of a symbol
with the speed leader options.

Table 16. Speed Leader Color Options

Speed Leader Colors

White

Black

Orange

Magenta

5.11 Engagement Modifiers

MIL-STD-2525 should be implemented with a set of text-based engagement modifiers.
Testing was conducted comparing NATO STANAG 4420, hybrid NTDS/SSDS, simplified
NTDS, and text-based engagement modifiers. Results showed unequivocal support for using the
text-based engagement modifiers. Legibility of the modifiers was acceptable, and the
intuitiveness of the text-based modifiers surpassed the other modifier options.

Engagement modifiers should be shown on both the hostile target track that is being engaged
and on the friendly track conducting the engagement. The text should be sans serif font (e.g.,
Arial or Verdana), boldfaced type. It should be black text on either a red or a blue (same RGB
values as its associated symbol) box. The engagement modifier text tags should have the
following structure:

A:BBB-CC
where
A =R when it is a remote engagement, or
A (and the following “:””) is omitted when it is a local engagement

BBB = “ASN” for the Assign/Cover stage, or
BBB = “ENG” for the Engage stage, or
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BBB = “MIF” for the Missiles in Flight stage where applicable

CC =“M” for missile engagement

CC =“G” for gun engagement

CC =“T” for torpedo engagement

CC =“A” for attack aircraft engagement

CC =“D” for DCA (defensive counter-air) engagement
CC =*“AS” for ASW air engagement

CC =“EA” for electronic attack/laser engagement

CC =“ED” for electronic defense engagement

CC =“UV” for unmanned vehicle (drone) engagements

NOTE: Field CC is only 1 character wide when only 1 character is used (e.g., M, G, D, A, & T)

The set of engagement modifiers for local engagements are shown in Table 17 for both the
hostile targets and friendly participating units (PUs) or shooters. The set of engagement
modifiers for remote engagements is shown in Table 18 for both hostile targets and friendly PUs

or shooters.

Table 17. Local Engagement Modifiers

Assign (ASN) Engage (ENG) | Missile in Flight (MIF)
Weapon Modifier Target | Shooter | Target | Shooter | Target Shooter
Missile (M) ASN-M ASN-M ENG-M ENG-M MIF-M MIF-M

Gun (G) ASN-G | ASN-G | ENG-G | ENG-G N/A N/A
Torpedo (T) ASN-T ASN-T ENG-T ENG-T N/A N/A
Attack Aircraft (A) ASN-A ASN-A ENG-A ENG-A N/A N/A
Defensive Counter-Air (D) ASN-D ASN-D ENG-D ENG-D N/A N/A
ASW Engagement (AS) ASN-AS | ASN-AS ENG-AS | ENG-AS N/A N/A
Electronic Attack (EA) ASN-EA | ASN-EA | ENG-EA | ENG-EA N/A N/A
Electronic Defense (ED) ASN-ED | ASN-ED | ENG-ED | ENG-ED N/A N/A
Unmanned Vehicle (UV) | HSNEUN | ASNEUY | ENGEUY | ENGEOW N/A N/A
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Table 18. Remote Engagement Modifiers

Assign (ASN) Engage (ENG) Missile in Flight (MIF)

Weapon Modifier Target | Shooter | Target | Shooter | Target Shooter

Missile (M) R:ASN-M | R:ASN-M | R:ENG-M | R:ENG-M | R:MIF-M R:MIF-M
Gun (G) R:ASN-G | R:ASN-G | RIENG-G| R:ENG-G N/A N/A
Torpedo (T) R:ASN-T | R:ASN-T | R:ENG-T | R:EENG-T N/A N/A
Attack Aircraft (A) R:ASN-A | RIASN-A | RIENG-A | R:ENG-A N/A N/A
Defensive Counter-Air (D) | RiNSNED | RIASNED | RIENGED | RIENGED N/A N/A
ASW Engagement (AS) R:ASN-AS| R:ASN-AS R:ENG-A§ R:ENG-A§ N/A N/A
Electronic Attack (EA) d _| d d N/A N/A
Electronic Defense (ED) d _| d d N/A N/A
Unmanned Vehicle (UV) d _| d d N/A N/A

The engagement modifiers shall be placed directly above the target and the PU symbols. The
height of the engagement modifier should be one-fourth the height of its symbol. Table 19
illustrates the placement of engagement modifiers on a hostile air target.

Table 19. Example Local and Remote Missile Engagements

Engagement Assign (ASN) Engage (ENG) Missile in Flight (MIF) |
ASN-M ENG-M
R:ASN-M R:ENG-M

Pairing lines should also be used in conjunction with engagement modifiers. Pairing lines
should connect the friendly PU to the hostile target and shall also connect ships’ controlling
engaged assets; i.e., unmanned vehicles, attack aircraft, and DCA. A suggested presentation of
pairing lines would be a subdued off-white line; i.e., RGB = 200, 200, 200; HSL = 170, 0, 200,
with a stroke width of 4; however, the color of the pairing line should be discriminable from the
map background and should not be operator-selectable. Potential alternate pairing line color may
include black, white, orange, and magenta.
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5.12 Text Tags

Text tags should be either gray (RGB =192, 192, 192; HSL = 170, 0, 192) in color or a color
that is easily discriminable from its map background, such as black, white, orange, or magenta.
Text tags should be written in sans serif font (e.g., Arial or Verdana) and may be boldfaced to
improve legibility. The tags should be left justified in a box located on the right side of the
symbol. The vertical center of the box should be aligned with the speed leader origin.

The text tags should be displayed in the order of the hierarchy shown in Table 20 (the top tag
is listed at the top of the hierarchy).

Table 20. Suggested Text Tag Descriptions and Placement

Max. Number

Placement Tag Name of Characters Description Example
Top Tag TN XXXXX” where XXXXX is the 4-
Track Number 7 5 digit track number ‘TN 01234~
Identification,
Friend or Foe (IFF) “2:XXXX” where XXXX is the value of
mode 2 6 mode 2 “2:1234”
“3: XXXX” where XXXX is the value of
IFF mode 3 6 mode 3 “3:1234”
“XX.XKFt” where XX .X is the
Altitude/Depth 7 altitude/depth in thousands of feet “32.1KFt”
CXXXXXXXXXXXX where
il XXXXXXXXXXXX are mixed case

alphanumeric characters depending
Text 1 12 upon how the user defined the tags “REAGAN”

CXXXXXXXXXXXX” where
XXXXXXXXXXXX are mixed case
alphanumeric characters depending
Bottom Tag Text 2 12 upon how the user defined the tags “Carrier”

Table 21 shows some examples of logical text tag combinations for different track identities
and types for default sized symbols.
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Table 21. Example Text Tags

Battle
Dimension Friendl Hostile Suspect Unknown
TN 1234 .. TN 1234 TN 1234
Air 35.2Kft 35.2Kft Y I 35.2Kft . 35.2Kft
Striker MiG 29 MiG 29 Civil?
Surface TN 1234 2% TN 1234 TN 1234
Patrol e Kiev COlI?
Subsurf. TN 1234 sz TN 1234 TN 1234
ubsurface 0.5Kft .+ O.5Kft 021 S
Kilo SSN POSSUB

5.13 Hierarchy of Display for Symbol Elements/Attributes

The symbol elements/attributes should be layered on the display according to the hierarchy
shown in Table 22.

Table 22. Hierarchy for Symbol Elements/Attributes

Top-most Layer Engagement Modifier

Speed leader
Icon or letter code
Bottom-most Layer Symbol fill; symbol outline

Text tags
l Single letter modifier for TACSIG, non-real time (NRT), etc.

An example of a track with all the above display elements is shown in Figure 4.

TN 1234

35.2Kft
\Y/[[eprde)

Figure 4. Example Track with all Display Elements
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5.14 Planned/Anticipated Track Locations

Currently, MIL-STD-2525 uses a dashed line (white or black depending on frame color
selection) for planned/anticipated track locations. Therefore, to distinguish planned/anticipated
symbols from assumed friend and suspect tracks, assumed friend and suspect tracks shall
constitute ID-colored and white alternating lines (refer to Table 2). Table 23 represents the
differences between assumed affiliation tracks and planned/anticipated tracks.

Table 23. Assumed Affiliation and Planned/Anticipated Tracks

Assumed Affiliation Tracks Planned/ Anticipated Tracks
Affiliation Filled Unfilled Filled Unfilled

Assumed
Friend

Suspect

6.0 OPERATOR-SELECTABLE SYMBOL FEATURES

6.1 MIL-STD-2525 Symbol Rendering Flexibility

MIL-STD-2525 has set aside provisions for multiple rendering options for a given symbol
(refer to MIL-STD-2525, Section 5.4.5, Symbol Display Hierarchy and Table IX, Tactical
Symbol Display Option Hierarchy). Provided this flexibility, the operator should be able to
render MIL-STD-2525 symbology on either chromatic or monochromatic displays and display
the symbols with or without icons, as filled or unfilled symbols, or as dots when location is all
the information that is required or needed, and with or without frames when available (see
Section 6.9, below for symbol framing). Table 24 represents some of the permitted symbol
combinations. The following sections below define each of the symbol rendering options that
should be provided to operators. Appendix F provides an example symbol filter with
recommended default settings specified.
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Table 24. MIL-STD-2525 Example Operator-Selectable Filter Options*

Neutral Hostile Unknown
Nonmilitary Friendly Fixed-Wing Military
Option Merchant Destroyer Fighter Fixed Wing
Frame: Yes /\
Fill: Yes & F é
Icon: Yes
Frame: Yes /\
Fill: No F
Icon: Yes
Frame: Yes /\
Fill: Yes
Icon: No
Frame: Yes /\
Fill: No
Icon: No
Frame: No
Fill: Yes C7 N/A N/A N/A
Icon: Yes
Dot
Frame: No
Fill: Yes b
Icon: No
* All symbols depicted may also be presented monochromatically in black and white.

6.2 Symbol Fill

Operators shall be provided the option to globally render all their symbols as either filled or
unfilled. In addition, operators should be given the flexibility to render specific classes of
symbols (i.e., battle dimension and/or affiliation) or individual symbols (i.e., track number 1234)
as either filled or unfilled. Filled symbols should be the default setting due to improved symbol
detection vice unfilled symbols in highly dense, cluttered environments.

6.3 Symbol Size
Operators shall be provided the option of enlarging and/or diminishing the size of their
symbols. The default symbol size as specified in Section 5.3 shall be used as the standard display

size. Operators shall also be provided the option to render symbols as dots; however, operators
should not be allowed to turn symbols off. Operators should be allowed to make global size
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changes, i.e., all tracks large; local size changes, by battle dimension and/or affiliation; and
individual track size changes.

6.4 Symbol Color

Operators should be provided the means to adjust the luminance of the affiliation and
COMALIR symbol colors. Color adjustments should be allowed for global changes, i.e., all
symbols; local changes, i.e., battle dimension and/or affiliation; and individual icons. If operators
are not permitted to change luminance, the default color should be the /ight symbol color for
filled symbols, which coincides with the color recommendations of MIL-STD-2525, and the
default color for unfilled symbols will remain as specified by MIL-STD-2525.

6.5 Symbol Frame Color

Operators should be allowed to globally select either black (RGB: 0,0,0) or white (RGB:
255,255,255) as a frame border color for all filled symbols. Selection of black or white frames
should be determined based upon viewing characteristics of the hardware, software (i.e., map
background), and environmental conditions (i.e., ambient lighting). Black frame borders are
suggested as the default setting due to superior symbol-to-map background contrast across most
types of map displays; i.e., DTED maps, DNC, air navigation charts.

6.6 Speed Leaders

Operators should be allowed to select the color of the speed leader, as specified in
Section 5.10. Choice of speed leaders should be one that provides for significant contrast
between the symbol and map background in order to ensure the selection is perceptually
discriminable. Operators should also be able to disable speed leaders locally (by battle
dimension and/or affiliation) and by individual tracks but should not be able to disable speed
leaders globally (all on/all off). Speed leaders should be enabled (on) as the default setting.

6.7 Text Tags

Operators should be allowed to append text tags to the MIL-STD-2525 symbology as
specified in Section 5.12. Text tags should include the provisions for including track number,
IFF modes 2 and 3, altitude, and individual text. Operators should be allowed to select at a
global, local, and/or individual level whether text tags are displayed. We recommend that the
default setting is to have text tags disabled and have the operator enable the set(s) deemed
necessary and appropriate.
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6.8 Symbol Dimming

Operators should be allowed to deemphasize tracks by making symbols less bold than other
symbols. This deemphasizing may be accomplished by either dimming the symbols or by
increasing their transparency, as specified in Section 5.2.1.1. Operators should be allowed to dim
symbols globally (i.e., all symbols), locally (i.e., battle dimension and/or affiliation), and by
individual tracks. We recommend that the default setting is for symbols should be of normal
boldness versus dimmed.

6.9 Symbol Framing

Operators should be allowed to turn symbol frames off for those symbols designated as frame
optional. Examples of frame optional symbols include civilian sea surface symbols (see
Section 5.6.1) and most ground equipment symbols (refer to MIL-STD-2525 for a complete
listing). For the default setting, symbol frames should be on. Operators should be allowed to
make the appropriate symbols unframed globally, locally, and individually.

6.10 Icon/Symbol Amplification

Operators should be allowed to portray the level of icon/symbol amplification deemed
necessary. The default setting should be full the level of symbol detail. This section is reserved
for further specification and will be revised upon the completion of the new maritime symbology
and air/space symbology sets that will be incorporated into MIL-STD-2525C.

6.11 Track History

Operators should be allowed to portray the track history of any given track. Operators should
have the ability to turn track history on for tracks globally (all on/all off), locally (by battle
dimension and/or affiliation), and individually. The default setting for track history should be off.

6.12 Neutral Notch

Implementers may provide operators with a means to alter neutral symbol fill. The creation
of a “notch” fill within a neutral symbol’s frame borders aids the operator’s performance in
detecting and identifying neutral tracks with no symbol icon. If implemented, operators should
have the ability to activate it globally across all neutral tracks (as depicted in Table 11). The
default setting should be set using the standard symbol fill as opposed to the notch fill.
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APPENDIX A—RECOMMENDED MIL-STD-2525 SYMBOLOGY

This appendix was developed to help standardize the implementation of the new symbol set.
The symbol and special point libraries for Aegis Baseline 7 Phase 1C/1R and Ship Self-Defense
System (SSDS) Mk 2 were reviewed to identify the subset of symbols that would need MIL-
STD-2525 equivalents for use in today’s principal surface combatants. MIL-STD-6016C, TDL
16 Message Standard, was reviewed to identify other potential symbols that were not used by
either Aegis or SSDS but could be included in future combat systems. References A-1 through
A-5 were used.

This appendix consists of six matrices: identity, air and space, sea surface, subsurface, land,
and reference points (Tables A-1 through A-6). The identity matrix shows the MIL-STD-6016C
“Identity” statements mapped against MIL-STD-2525, Aegis, and SSDS Mk 2 symbols (listed by
“Category”). The remaining five matrices are divided into columns listing the MIL-STD-6016C
platform/amplification statements and the corresponding “Friend” symbols and symbol names
for each symbol set. Aegis and SSDS symbology were not displayed due to classification issues;
however, Aegis and SSDS symbol names are listed. “N/A” is used to denote that a particular
symbol or platform statement is “not applicable” to that combat system or standard. For example,
in the air and space matrix, both Aegis and SSDS have symbols for a “LAMPS Helicopter;” but
MIL-STD-6016C and MIL-STD-2525 do not. The matrices illustrate the symbols to use when
implementing symbols for the MIL-STD-6016 codes listed.

In those cases, when an exact match to a MIL-STD-2525 symbol was not possible, a new
icon or symbol was created (i.e., rail facility). The status of these proposed symbols is “to be
determined” pending review by the Symbology Standards Management Committee. These
proposed symbols are highlighted with a yellow background in the “Notes” column and the use
of “TBD” in the “RECOMMENDED MIL-STD-2525 Hierarchy” column.

There were several instances where MIL-STD-2525 symbology had multiple options to
choose from due to more detailed symbol decomposition. For example, both Aegis and SSDS
have single symbols for “missile,” while MIL-STD-2525 has nine different symbols for
“missiles-in-flight” and dozens of symbols for the various types of missile launchers. In those
cases, the least specific symbol of the MIL-STD-2525 hierarchy was recommended.
Additionally, where Aegis and SSDS have a limited symbol set representing “ground” tracks,
MIL-STD-2525 has hundreds to pick from. To complicate matters, these MIL-STD-2525
symbols are further subdivided into unit, equipment, and installation types. Given that this
analysis is benchmarked against MIL-STD-6016 tactical data messages for vehicular tracks,
most land symbols are mapped to the MIL-STD-2525 vehicular (equipment-level) symbol.
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Table A-1. MIL-STD-6016C Identity Statements Mapped Against MIL-STD-2525

MILSTD 2525
MILSTD 6016C - IDENTITY (DFI: 376)
IDENTITY AMPLIFYING BIT GROUND | GROUND GROUND
DESCRIPTOR (DUI 001) CODE TUNK AIR SPACE SUB 1 UNIT | EQUIP __]NSTALL__ SURF B S0F
_."“‘._x F X ‘x -~ ‘)( i ‘LX i ‘LX r-“_x ,"LX ,"“_K
{ ? )] T " e T ! A b lJ h |’ % lJ % |’ Y
- Y T | I L} ] - r Y ~ L “ - ~ i ~ -
EXERCISE PENDING 0 s < |~ rFl sy | W | W o | W | W |
@ X (\5 ( X X X /X X
r, - p S - - - S - N - N
< N~ ~ - ~ N~
EXERCISE UNKNOWN 1 ——— N Y S I Sl I U S B S
ol * i X . 1.-_-% ,—-‘x e pre, .
[/ ) r A 1 ] [ 1 ( ‘J [ 1 | Y [ I
_ [ ] [} ] L ’ 1 ] . ’ | 1 < ’ I I
EXERCISE ASSUMED FRIEND 2 N/A ! 1 [ 1 - P} == SR - JEmeT,
x — X — X
2% - A =X
r | \-/ 1 ] 1 ]
EXERCISE FRIEND 3 N/A i \ b ~
x mx X x X |_-_|)l( X x
EXERCISE NEUTRAL 4 N/A | ‘ |
A AYNE @ e m
TOKER 3 N/A __U
A A I =) K
MILSTD 2525
MILSTD 6016C - IDENTITY (DFI: 376)
IDENTITY, EVALUATED (DUL 002) & | BIT GROUND | GROUND | GROUND
IDENTITY (DUI 007) CODE UNIT EQUIP ]NSELL_ SURF _ | SOF |
5N N _Jme . .
€D e €y €| P
PENDING 0 | W | W | W o
UNKNOWN 1 \UJ )
T = B ——— o B E—
] (] £l [} (] ] ] (]
I 1 2 2 I ] 2 4 I 1
ASSUMED FRIEND 2 e = it - S 1|
FRIEND 3 | | O I | O | |
NEUTRAL 4 I:l ||| [:] ]| |:| | | I:l ] D | |
o o ia N N ala
<« > < “» (‘ ‘) (‘ ‘} <« ; >
- N % W W .
SUSPECT 5 ] « 1] % 1] e | = (] ™ ||
HOSTILE 6 : C : : C
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Table A-2. MIL-STD-6016C Air and Space Statements Mapped Against MIL-STD-2525

MILSTD §016C - FLATFORM (DFL: 1797) MILSTD
BIT MILSTD 25 155 ADSNTDS 55D3
AIR FLATFORM (DT 001} CODE Hisrarchv SYMBOL NAME NAME NOTES
MO STATEMENT L] WAR ATRTRE m Ho satement No sgatement
(WAFR ATR.TRE MIL m
[FIGHTER 1 FINDFTR Fighter N4
/I_:\ Recammend WAR AIRTRE MILFIXD FIR
[FIGHTER BOMEER. 2 WA | | Fishter’ Bombar WA
WA ATR.TRE MIL [A_\
ATTACE 3 FIND.ATE Attack NiA
(WAFR ATR.TRE MIL /é\
[EOMEER. 4 FIXDEME Bamber NA
AR ATRTRE ML (ﬁ\ has pmulttipla dezignations for reconeedssance aircraft. See WAR ATRTRE MIL FIHD FECON
[FECONNAISSANCE 3 FOMBECON _| Fecormaissance N
WAR ATRTRE MIL ®
[TANEER. 6 FIND. THE Tankar WA
() |
[TANKER (BOOM ONLYY 1 TBD B | Tonker Boom oniv) | Tanker (Bocm)
/I_{\ Tanker (Crogue |
ITANKER DROGUE OMLY) 8 TED O anlvy Tanker (Drosueh
WAR ATRTRE MIL m l
[INTERCEPTOR 2 FID.INCR NA Interceptor
has pmuttipla cargo transport desiznat WAR AIRTRE MIL FIXD CGOAL
WAR_ATRTRE MIL [ Iso has desiznations for *Fixed Wing - Utility” aircraft. See WAR ATRTRE ML FIXDUTY
[TEANEPORT 10 FIND.CGOALT N'A NA
WAR ATRTRE MIL @
ARBORNE COMMAND DOST (ACT) 1 FIXD.ABNCP A NA
MIL | Recommend WAR AIRTRE MIL
[M33ILE CARRIER. 12 WA L] Mizsile Flatform
WAR ATRTRE WP m ytians for missile types. Se2 WAR ATRTRE WPNMSLIF series
MSSILE 13 NMELTF Mlizaila Mlizaila
(WAF_ATR.TRE MIL m Elecironic Warfare ile IT in 35DG
[ELECTRONIC WARFARE (EW} 14 FIXDECM (EW) Jammer
(WAFR ATR.TRE MIL (S\ Anti-Eub Warfare
ANTISUBMARINE WARFARE (45T 15 FIND. ASBWCE (AT ASW Aircraft
(WAF_ATR.TRE MIL
FINDRECON A W AW nd Comiral
AIRBORNE EARLY WARNING AND CONTROL (AEW) 16 NEW CAEWCY N
WA ATR.TRE MIL ﬁ Maritime Parol
[ARITIME FPATROL ATRCRAFT (MPA} 17 FIXDPAT Aircraft (WMPAY NA
WAR ATRTRE MIL m
EEARCH AND RESCUE (SARY 18 FIXD.CSAR A NA
- 2323 has pultiple designations for dropeBEV aircreft. S WAR AIRTRE MIL FDID DEN and
- . p\ . VAR ATRTRE MIL ROT.DRN sacies
[DE.CHNE 10 FI{DDRN Dirone NA
- thons for droreRPV aircraft. See WAR AIRTRE MIL FDID DRN and
(WAR ARTRE MIL Q TN 5
[FEMOTELY PILOTED VEHICLE (RFV) 20 FIXDDRN NA N
WAR ATRTRE MIL KA\
[EDED WING GUNEHIP 21 FIND.ATE WA WA
=
3 k (Optianal implementation of 1515 symbol  Crrrent symbaol is @\
JCIVIL, ATRLINER 22 TBD i ﬁ i NiA NiA e ——
civ '
JCIVIL, GENER AT 13 |WAR ATRTRE CTV Ciwil General Civilian
WAR AIRTRE CIV. @ Sez alse WAR AIRTEE MIL. LTA for military LTA symbel @
[LIGHTEF. THAN AIR (LTA} 24 LTA NA N4
m Recammend WAR AIRTRE
JGLIDER. 23 NA N'A NA
—
(1 «\
[DECOY 26 TBD A NA
WAR ATRTRE ML /;‘\ Sz also WAR AIRTRE CVL ROT for civil kelicapter symbal @
[HELICOPTER {(HELO) ) ROT Helicoptar N4
A
WAR ATRTRE MIL @
ATTACE HELICOPTER. 23 ROTATE WA WA
A
WAR ATRTRE MIL @
[COPTER. GLINSE 20 ROTATE Halicopter Gupahiv A
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Table A-2. MIL-STD-6016C Air and Space Statements Mapped Against
MIL-STD-2525 (Continued)

5
WAR ARTREMIL | (ot |
ANTISUBMAFRINE WARFARE HELICOPTER. {ASW HELQY} 30 FOT ASBW ASW Halo ASW Helo
=)
[TNE WARFARE HELICODTER 31 TBD MA N4
- u 2323 has pultiple dezigrations for Utility helos (light, med, heavy). See
WAR ATRTRIELMIL »d . T erins = e
[[RANSPORT HELICOPTER. 3 ROTUTY WA WA (WAR AIRTRE MIL.ROT.UTY series
MIL FRecommend WAR AIRTRE MIL
[TACTICAL SUFPORT 33 WA NiA NA
WAR ATRTRE MIL ﬁ
[PATROL 34 FIXDPAT NiA NA
WAR ATRTRIELMIL &\
MSCELL ANEQNS FINED WING 33 FID NiA NiA
MIL FRecommend WAR AIRTRE MIL
[I3SILE CONTROL UNTT 36 WA Missile Conirol Unit NA
WAR AIRTRE WP
NMSLIF.SLM 54 Sﬂn Surfa Air
SURFACE-TO-ATR MISSILE {SAN) k¥ M Mz NiA
WAR AIRTRE WP
NMSLIF ATM AS Aﬂs Ajr-to-Surface
AIR-TQ-SURFACE MISSILE {ASM) 38 M Missila NiA
WAR ATRTRE WP SJlS Surface-to-Surface
SURFACE-TO-SURFACE MISSILE (S50 30 [N.MSLIF.SLM 55M 3 NiA
2. ing - Utility” zircraft. See WAR ATRTRE. MIL FIXD UTY
(AR ATRTRE MIL U seri 0 h2s nml argo transport desiznations. Ses
ocIsTIC 40 FIXDUTY. Logistic NA [WAF ATRTEE ML FIND CG0ALT sariss
WAR ARTRE WP
NMSLIF ALM A4 Aﬂn
ATR-TQ-ATR MISSILE {4400 2l M NiA
WAR AIRTRE WP sﬂs
EUBSURFACE-TO-SURFACE MISSILE 41 NMSLIFSBEM | A NiA
WAR AIRTRE WP f
M MSLIF SLM 550 su Surface-ta-
SURFACE-TO-SUBSURFACE MISSILE 43 M 4 || Sobsurface Miszile WA
WAR AIRTRE WP CﬂM
ASSILE 24 NASLIF.CM NA
WAR_ATRTRE WP BIM
[BALLIETIC MISSTLE 43 NMSLIFELST il Ballistic Missile WA
@ Fecommend WAR ATRTRE MIL FIXD RECON_ ABNEW
AIRBORNE LAND SURVEILLANCE 26 A NiA A
MIL Fecommend WAR AR TR
AREBORNE LASER 47 N NiA A
bs‘ |Re::r:m':and WAR AIRTRE MIL ROT ASBW
L AMTPE Helicoptar A NiA LAMPS ME3 LAMPE Helo
MILSTD 6016C - FLATFORM (DFT: 1797 BIT MILSTD 1525 MILSTD ADS/NTDS E5DS
SPACE FLATFORM (DUL 005} CODE Hierarchy SVAMROT. NAME NAME
SATELLITE 1 WAR SPC SAT ! | MA A
"@\ 2323 desiznates this symbol s "Space Station "
BAZE 2 WAR SPC.SST NA A
’"’N\ Prapasad 25235 symbol.
WEADON 3 TBD MA A
( * \l 2323 desiznates this symbol 23 "Crewed Space Vahicla"
[TRANEPORT 4 WAR SPC CEV MA A
rﬁ ‘ \ Fecommend WAR SPC.CEV
PATROL 5 WA NA A
rﬁ ‘ \ Fecommend WAR SPC.CEV
SUPBORT ] NA MA A
( \ [Recommiend WAR SPC
[DEBRIS 7 HA TBM Dehris N4
444
[CECOY ] TBD NiA NA
SPACE, GENERAL 31 WAR SPC l l MA Mo Btatement
BﬂM
[BALLISTIC MISSILE GENERAT UNENOWN 62 TED A
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Table A-3. MIL-STD-6016C Surface Statements Mapped Against MIL-STD-2525

MILSTD 6016C - FLATFORM (DEL: 1797) MILSTD
BIT | MILSTD 2515 1525 ADSNTDS S5D5
SURFACE PLATFOEM (DU 042} [CODE Hierarchv | SYMBOL, NAME NAME NOTE3
O STATEMENT 1] WAR S5UF o statemant
WAF.ESUF.CBTT. @
AIRCRAFT CARRIER (CV) 1 LNE.CER Airgrafi Carmim Camrisr
WAR SEUF.CBTT. .
[EATTLESHT® 2 LNE.BES Baitleship NiA
WAR SSUF CBTT. @
CRIISER. 3 LNE.CF Cruizer NiA
WAF.ESUF.CBTT.
[DESTROYER 4 LNE.DD Diestrovar WA
WAR ESUF.CBTT. @
[FRIGATE ] LNE FFR Fricate NA
[FAST PATROL BOAT 6 TBD @ Fast Patrol Boat NiA
WAR SSUF.CBTT. @
ANPHIBIOUE rl ANDWE Amphibious WA
WAF. SSUF.CBTT. @
[LHATHD 8 ANDWE A ] LHATHD WA
@ [Fecommend WAR.
AMPEIBIOUS ASSAULT COMMAND SHID (1.CC) g NA LCC (CMDSHT A
WAR SEUF.CBTT. @
[LANDING CRAFT (T.C) 10 | ANPWS LNDCRT WA WA
- - —_— Since all {avy amy is symbal could be used fo dencte LPD & LED claszes.
broon sum 1 ‘:_\-\5:55',}.\2331-]51 @ WA WA [LZTs have 2 ssparate ga WAR TT.AMPWS LNDSHP TANE
[TANEER OILER, 12 . WA WA
AUBILTARY SHTP 13 |WAR SSUFNCETT @ Auwiliarv Shin A
WAR SSUF CBTT. @
[INE WARFARE SHIP 14 MNEWY Mire Warfare Ship WA
WAR SSUF CETT @ thons for mine warfare ships (loyer, sweeper, bunter, drone, #tc}  See
[INE COUNTERMEASURES MARTTIME VESEEL (MO 13 |MNEWW MNESWE WA WA DMNEWV series
(WAFR_S5UF NCBTT
[HOSPITAL SHIP 16 HIFEHD WA WA
SURFACED SUBMARINE 17 TBD @’ HA Surfaced Submarine
[HYDROFOIL 13 TBD ® Hrvdrofiil NiA
WAR SSUF CBTT. @
AIR. CUSHION VEHICLE 10 HOV Air Cushion Viehicle A
(WAFR_SEUF MCETT @ Intzllizemca
[NTELLIGENCE COLLECTOR 20 INT Callectar WA
(WAFR SE5UF MCBTT @
SURVEY VESSEL kil HA NA
WAR SSUF NMIL @
[NON-MILITARY 2 MCT Non-military Ciwilian
WAR 35UF.CBTT. @ |Assumed "Landing Platform” was aquivalent to a landing craft
L ANDTNG PLATFORM 23 | AMPWELNDCRT WA WA
WAF.ESUF.CBTT. @
LANDDNG SHIE 24 | AMDWESLNDSED 14 14
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MIL-STD-6016C Surface Statements Mapped Against
MIL-STD-2525 (Continued)

[Fecommend WAR S

JCOMMAND i NA @ A A
WAR SESUFNCETT @
JOCEAN RESEARCH 26 INT A A
WAF.ESUF.CBTT. @
[PATROL 27 PAT Pairol WA
WAR SESUFNCETT
ETUPRORT 23 FLTSUR WA WA
TWAF. ESUF NMIL. @ [ltipla 2525 symbols for fishing vessels. Ses WAR S5UF MMIL FEG seriss.
[FISHING VESSEL 22 pit] WA WA
TWAR ESUF NMIL. @ [ultiple 1515 symbals for marchant vess S WAR SEUF WMIL MCT series
[ERCHANT VESSEL 30 MCT | Merchart Vessal WA
@ [Recammend WAR SSUFNCBTT
[PATROL CRAFT ESCORT 31 NA A A
WAR ESUF.CBTT.
AMPHTBIOUS GENERAL ASSAUTLT 32 | AMPWS ASTVES A A
[Recanmend WAR SSUF.CETT
[MSSILE CONTROL UNTT 33 NA NiA
[DECOY 34 TBD @ Decoy HA
[Fecommaand WAR 5!
[MSSILE PLATFORM Na N'A WA Missile Flatform
JOWHEHP N'A TBD @ Cmship Cmship
[UNAANNED SURFACE VESSEL (USV) N TBD @ WA WA
LITTORAL COMBATANT NA TBD @ WA WA
LITTORAL COMEATANT - SUW MISSION PACHAGE NA TBD .E HA HA
LITTORAL COMEATANT - MIW MISSI0N BACEAGE WA TBD @ WA WA
[LITTORAL COMBATANT - ASW MISSION PACHAGE NA IBD WA A
ASTWWDATROL SOAT A IED A A




NSWCDD/TR-07/120

Table A-4. MIL-STD-6016C Subsurface Statements Mapped Against MIL-STD-2525

MILSTD 6016C - FLATFORM (DFT: 1797)

MILSTD
BIT MILSTD 2315 2305 ADS/NTDS S5DS
SUBSURFACE PLATFORM (DUT 0031 [CODE Hierarchy SYMBOL NAME NAME NOTES
IO STATEMENT [1] WAR SBEUF U No statement Diefault
SUEMARDE PROPULSION INENOUNY L |WaRsEsFaE \O} 04 A
WAR SBSUF SUE. b’
[DIESEL ELECTRIC SUBMARINE GENERAL 2 CHNVIRN NA
WAR SBSUF.SUE. @
[DIESEL ELECTRIC ATTACK SUBMARINE 3 CNVPRN.ATE NiA N'A
- - [2323 alsi inguishes betwean "missile” and "guidad See
WAR SE5UF 5UB. @ N N - — =
DESFL E1ECTRIC MISSILE SUBMARINE 4 | CoVERNASL AR SBSUF B CHVPRIGED
WAR_SESUF 5UE. ‘@J
[DIESEL ELECTRIC BALTISTIC MISSILE SUBMARINE 3 CHVPEN ELET NiA
b} [Recammand wsing WAR_SESUF SUB. CHNVPEN.
[TYPE | DIESEL ] N'A Twme | Diass] N4
w [Recammeand vsing WAF SBSUF SUB.CHVPEN.
[TYPE I DIESEL Fl N'A Tvme 2 N'A
@ [Recammeand vsing WAF_ SBSUF 5UB.CHVPEN.
[TYPE 3 DIEEEL 8 N'A Tvmed N'A
WAR SESUF.SUB. b}
TUCLEAR SUEMARINE GENERAT g NPEN Muclear Sub General WA
WAR EBSUF.SUB. @
JUCLEAR ATTACE SUBMARINE 10 NPEN ATE NA NA
WA SESUF SUS. ‘@l guizhes between "missile” and "guidad
TUCLEAR MISSILE SUEMATINE 11 JOEN MEL Digclegr hsile Sub | Misle Plarform
WAR EBSUF.SUB. @ Nuclear Ballistic
JUCLEAR BATLISTIC MISSTLE SUBMARTMNE 13 NPRN BLST MMizzile Sub Migzile Platform
@ opmend wsing WAF_ SBESUF SUB.NPRN.
[[YPE INUCLEAR 13 NA Tvoe I Nuclear NA
@ [Fecammend using WAF. SESUF. SUB.NFRN.
[[YPE D NUCLEAR. 14 NA Tvoe I Nuclesar NA
@ [Fecammend using WAF. SESUF. SUB.NFRN.
[TYPE M NUCLEAR. 13 N'A Tvoe I Nuclaar N'A
@ [Recammeand wsing WAF_SBSUF SUB NFRN.
[[YPE IV NUCLEAR 16 N'A Twvoe IV Nuclear N'A
U [Recanmend wsing WAR SBSUF SUE NPRN
[[YPE V NUCLEAR 17 N'A Tvoe V Nuclear N4
o
JOMN-SUEMARDE 1 IED Jiog. Submarins Jop-Submarins
SURFACE VESSEL 10 WAR S5UF : NiA
WAR SEEUF.UH2 \-‘)
[LORPEDO 20 WEN Tomedo Tomedo
MNE 2 TED U Mirs Mire
144
[DECOY 22 TED omstic Decay Decov
TACGRE OTH 55U ] - . e
nann |+ s e Dsat e mm Seie 4
EECK 2 END NiA Tk o i i ks
>< [1323 has ra discrate "hoakabls" symbal bat uses METOC.OCA MMD PPELNE to represent it on a digital
chare CGRP.CIGMGNL FONT NAVRE d
:EABED PIDELDE 2 wa wa Pipsline fmap or chart. Racommeand TACGRP CIGM GNL PNT REFPNT NAVEEF instead
Taccap o ssy | -
[FISHMARINE LIFE 25 BER MARIFE NA Fish
WAR SESUFNSU 'Q’
SWINMER FROGMAN 26 BLVE N'A Froeman' Swimmer
TACCRP.OTELEEU
[FENUCELE WAEE 27 BIR 54 NiA Eruckle
@ . Thars are ra generic ymbald
JBNPRN.ATE
ATTACE SUBMARINE 2 N'A N4 WA
@} 2d by propulsion type first, then miszion. There ars no gener
it 2o d WAR SBSU NPRN.MSL
fcRUIEE MrsEn B 1 AUNCHER 0 NA ). Recammend WAR SESUF SUB NPRN.MS
TACGRP.OTH EEU
[BER.BTMRTN.SBR
PINNACLESEAMOUNTAIN 30 500 NiA
WAR SZEUT SUE. X j::"h: _C,‘_J".et:ubm-_l f~ 'i_l:l-l,e fR s La Reszarch, Underwater Tug)" but it is military.
PION-MI TARY SUEMERSIELE kil oTH WA Civilian e
@ opmend wsing WAF_ SBESUF SUB.NPRN.
[CYPE VI NUCLEAR 33 N'A Tvpa VI Nuclear NA
@ [Recopmend wsing WAR SESUF SUB.NPRN.
[CPE VINUCLEAR 34 A Trpa VI MNuglar A
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Table A-4. MIL-STD-6016C Subsurface Statements Mapped Against
MIL-STD-2525 (Continued)

Comventional
(Cormmand and [Recommeend WAR SBSUF SUB. CNVERN
CONVENTIONAL (COMMAND AND CONTROL) i N Coptrol) N
b’ [Recommeend WAR SBEUF SUB. CNVERN
CONVENTIONAL (ATBTLIARYY 36 NA NA N
b} [Recommend WAR: SESUF.SUE NPRN
INUCLEAR (COMMAND AND CONTROL) 37 NA N4
b} [Recommsend AR SBSUF.SUB NPRN
[IS3ILE CONTROL UMIT 20 NA NA
v
[UNMANNED UNDERW ATER VEHICLE (ULIV) NiA TED NA NA
>< [Recommeend TACGRP CIGM GNL PNT REFE:
SAATT. ORTRECT N/A N/A Small (et N/A
[INE. KINGFISHER NA TED U Mine, Kinzfisher NA
MILSTD 6016C - SONOBUOY TYPE (DFL: 349)
ADSNTDS 55DS
SONORTIOV TYPE MIT O01% NAMF NAMFE
wel @ | _
BT 1 YRT Sangbuov. BT NA
TACGRP.CIGMG r]
MLENTUSWSNE [
LOFAR. 2 YLOF: L buov. LOFAR. | LOFAR Samobuov
d
(R) .
RO 3 \-j’ Sonobuov. RO NA
(1 ) [Blinks if kalding comtact
[FAR 4 - Sarabmov THEAR
TACGRD.CGMG |
MLPNTUSWSNE | () [Blinks if halding contact
Ao 10 TNLAD ' __| Soncbuov. VLAD
d
'
13 (3 DICASS Sonohuay
'
AMBIENT NOISE WA ® NA
5
SONOEUOY KINGPIN N4 \B N4 N4
MILSTD 6016C - DATA REPORT TYFE (DEL: 357) MILSTD
BIT | MILSTD 2825 2525 ADS/NTDS 55DS
STRSITRFACE TRACK TVPE MIT 0011 CODE|  Hierarchv SYMBOL NAME NAME
SUESURFACE TRACK. i WAR SESUF Default

SURFACED SUBMARINE 1 TED A Surfaced Submarine

TACGRD.CIGMG
L DT W UHD.
ATIM 4 DIM

ENOREELING SUBMARINE 2 TED E NiA NiA

MILSTD 6016C - CONFIDENCE LEVEL (DFI: 358) MILSTD
BIT MILSTIN 1525 2825 ADS/NTDS 55D5
[CODE Hierarchv SYMBOL NAME NAMFE

U [Rcommend AR SBS
NCLASSFIED 1 WA WA NA
[POSSIELE SUEMARDNE LOW ONE 2 IED \@ 5 4 NA
[POSEET E SUBMARDE Lo TWO 3 TED @ . 4 NA
[POSEIET F SUBMARTVE HIGH THREE 4 TED l@, . 4 WA

LE SUEMARTNE HIGH FOUR 3 TED 1@1 Dossibl= Syb 14 NA

ABLE SUBMARINE g TED 1@ Probebls Sub | Probabls Submarine
CERTADN SUBMARINE 7 TED @ CorinSub | Cortain Submarine

Yoy

oM SUBMARINE 8 TED _| Men-Sebmorine | Men-Submarina
|siREacE vESsEL g WAR SSUF Q Surice Suice

A-8



NSWCDD/TR-07/120

Table A-5. MIL-STD-6016C Land Statements Mapped Against MIL-STD-2525

MILSTD §016C - FLATFORM (DET: 1797) MILSTD
BIT | MILSTD 1525 1825 ADSNIDS S5DS
LAND PLATFORM (DUT 004} CODE Hierarchv SYMBOL NAMFE NAMF NOTES
D Mo statemertt
MO STATEMENT 0 WAR GRDTRE Unksown Lard
WAFR GRDTREUN D Troop Concenfration
[[E00P CONCENTRATION: UIIT 1 I TIpop Copceniaiion Tlpit
375 5o mses ol modifiers faumd ¥ 11 to desiznats = vario
AR GEDTRE 1N lj Headqueriers e‘_ﬂ_nl.. uses symbol medifiers found in Table A-11 to desiznate HO wnits at the varic
[EEADQUARTER COMPLEX 2 T.CIHO HO Complex Cample N
WAR GRDTRE UN I:I Headguarters
JCOMMANDY CONTROL' COMMANT ANTY CONTROL CENTER 3 T.CIHO C2 Cemer Command Center
[Fecammend TACGRE. C2GM GNL PINT EEFPNT. MAVEEF. Seealso
[TACGRP.CIGM WL ARS ABYARA for the template to crezte an "assembly area” tactical sraphic
ASSEMELY AREA 4 NA NA Aszembly Area  joverlay
= —— = uses twa symbol sets 0 desiznate military facilities. Sea the WAR GRDTRE INS MILEF series
WAR GRDTREIV Military Facility [ = e e iyl bl g
ID7eTAT L ATION FACTLITY, MILITARY 3 = LR WA Installation tfar "Military Baze" facilities and WAR GRDTRE. INE MMF for "Military Mzteri=]” facilities.
EI Proposed 2325 symbel. 2525 ha: multiple designations for installations and facilifes. See the
e LAl ATIONFACTLITY CIVILIAN i IED WA [SEREEIDU L ST
WAFR_GRDTRE IV @
AIRFIELD/AIRBASE 7 SMILEFAE Airfield Aitbase Airfield
WAR GRDTREIN @
[FORTHARBOR FACILITY ] S MILBF SP NaA Puart Facility
3595 uses multi R ara=a Eacilities (o . am etr} S
WAR GRDTRE IV _fii?ﬁ;}gi?gnﬁe parage facilities (mine, miclear, petroleom, etc} Se=
ETORAGE SITE g SEMP NA Storaze Site - . N
X [R.ecammend TACGRP.C2GM.GNL. PNT REFPNT NAVEEF.
[CACTICAL POSTTION 10 NaA NaA Tactical Position
@ Prapased 2525 symbol. Current symk . TACGRP MOBSU SUESTOF
RIFICATICN 1 TR /A Fart et
>< [Fecammend TACGRE.C2GM GHL PNT EEFPNT. NAVEEF.
[NTERSECTION 17 NiA NA Imtersection
e AR (RTTRE s H C al is a factic ic. §
\WAR GROTREZQ ?;:C?;ipgfs:]_ EQT.GRDVEH. Curmrent symbal is a tactical zraphic. See
JCOMVOY 13 T.GEDVEH Capvov Cammov ; I e
[Fecammend WAR GRDTRE EQT. GRODVEH vand vehicles imo six
WAF_GRDTREEQ ories (ammon: i ptility, civi Szz
COMEAT VEHICLE 14 IT.CRDVES ARMD 4 Combat Vehicle |
WAFR GRDTREEQ divide: ground vehicles imo six
T.GRDVEHENGV Combet Support  [c2tegaries (ammored, engineer, uiility, civilian, train & pack animals) Sez
JCOMEAT SUPPORT VEHICLE 13 EH NiA Vakicle WAR GRDTRE EQT GROVEH series
WAF_GRDTREEQ [Fecammend WAR GRDTRE EQT.GRDV
T.GEDVEHUTYV firto sz catego ammorad, sngiresr, Wil
[VEHICLE, OTHER 16 EHILCCTRE NA Vehirle WAR GRDTRE EOT GRDVEH series
"E‘c%ﬁ%n-{%\ﬁ @ 323 uses several designations far typ
| HARY ) o R TVEH ARND TANE serins
b 17 TANE WA Tank WAFR GROTRE EQT.GRDVEH ARMD TANE zeria
WAF_GRDTREEQ
T.GEDVEH TRML
[[E.ATNY 13 co NaA Trmin
@ Remote Piloted
[REMOTELY PIL.OTED VEHICLE 12 TBD A Vehirle
WAR GRDTREEQ @ [2325 uses severa] designations for type: of montars. See WAR GRDTRE EQT WEN MORT series.
[ORTAR a0 LIWPNAORT NA Mlarzg
WAFR GRDTREEQ 3 several dezignations for type: afbowitzers. See WAR GRDTRE EQT.WPN HOW series
FIELD ARTILLERY kil TWPN HOW Artillery Field Artillery
T dafems s, Se= T B q x
\WAR GROTREZQ & air defense gms. See WAR GRDTRE EQT WFN.ADFG
AIR DEFENSE ARTILLERY 22 TWPN ADFG | Afr Defanze Artillary Air Amillery
\WAR GRDTREEQ @ severz] designations for fype: afrocket launchars S WAR GRDTRE EQT WPN.ERL
|EOCEET LAUNCHEFR. 23 T.WPN.3RL N4 Fockst Launcher
s =immations far type: of missils launchers I TRE EQT WIN MSL
\WAR GRDTREEQ @ sgyerz] designations for types of missle lanchers See WAR GROTRE EQT WINMELL
[SSILE LAUNCHER 24 TWPN.MELL Migsile Louncher Launcher
@ Proposad 2525 symbel. Combired WAR GRDTRE EQT. WENMELL and
leprciar wEasore . D w WA Specil Weang WAR GRDTRE INS MMF NENY MMP. WENGR
TACCGRP MOBSU. | 'y
OESTEP.CEGSTE. F b
[ERIDGE 28 BRG * Bridze Bridze
2 e i ms S ous civilian mstallat d Facilitins. Ses the
WAR GROTRE IN I:I _{E‘J;Rgmﬁi!!{i ir:jz:_ ns for various civilian installation and facilities. See thy
|[BULLDING STRUCTURE 27 3 NA Building - - .
WAR GEOTRE IV @ ‘;E@Rgll‘;? f:%;ﬁf ]:mnr facility” based an the typs of power gememation. Ses
powER FACTITY 2 | SSRUFEDF WA Power Faciliv | i s
Prapased 2325 symbel. Combined WAR GRDTRE UNT.CE5. TPT.RHD.CRP and
y INS TSPF
[RALL FACILITY i) IBD Railroad Rail Facility AR RO
doaun’t kave 2 terrain symbol war iz ape recommended  Terrzin can be depicted beneath the
TERRam an 4 Sas Mofs 4 Termain using dizital maps
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Table A-5. MIL-STD-6016C Land Statements Mapped Against
MIL-STD-2525 (Continued)

]

[Fecormend WAR GRDTRE INS

JAVAID SITE 1 M4 HAVAID Site NAVAID Site
WAR GRDTRE IN E:o‘]‘_d;gg_;g_;];;ﬁm alse has several designations for " Signal'
JCOMMITNIC ATION SITE 32 8 ERUF.TCF Commmmications Sitel Cammmmication Sits i - o
[WAR GRDTREEQ @
[EADAR SITE 33 TSNSRAD Fadar Site Radar
@ Propased 2525 symbol. Modified WAR GRDTRE UNT.CS SIGUNT RDOUNT
ANTENNAFEMITTER 34 TED NiA Arterma
l__-_’ commend WAR GRDTRE ING
[EUEEER. CENTER. 33 NA Buffar Camer Buffar Camer
EI aenbired WAR GRDTHE UNT.CS MILINTSIGINT ECW and
ELECTRQNIC WARFARE SITE 3 TED 1 rwwss  WARGRDTRE
M Praposed 2525 symbol. Combined WAR GRDTRE UNT.CS MILINT. SVL and WAR GRDTRE INS
SURVELLLANCE SITE 37 TED Surweillance Site Surweillance Site
[WAR GRDTREEQ
T.GEDVEHENGV
[ERIDGING EQUIPMENT 33 EHBRG NiA Bridzinz Eouinment
WAR. GRDTREEQ fior mine "laying” and *clearing” equipment For mine clearing vehicles, ses
T.GEDVEHENGV Mine Warfarz WAR GRDTRE EQT GROVEH ENGVEHMCVEH series.  For "mine lzving' equips, see
[TNE WARFARE EQUIPMENT k- EHMCVEH Nia Eouiomeant WAF. GRDTRE EQT GROVEH ENGVEH MILVEH series
(VAR GRDTREEQ ‘has pultiple dezsigrations for SAM site types. See WAR GRDTRE EQT WPNAMELL ADFAD
T.WDN MSLL ADF e g ypes. See s = S
EURFACE-TO-ATR MISSILE (EAM ETTE 40 AD SAN site SAN site )
[WAR GRDTREEQ
N'A | TIWDN MSTT. STTF SN =ite SN =ite
$ Mariti
PARITIME HEADQUARTERS 4 TED Mlaritime 5O Headauzrters
| Q’ I Aijr Suppart Radar | Air Support Badar  Propasad 2323 symbel. Combined WAR GRDTRE EQT.SNERAD and WAR GRDTRE UNT
ATR SUPPORT R ADAR TEAM (ASRT) 41 TED Team Team
Direct Air Support | Direct Air Support  Propasad 2323 symbel. Combined WAR GRDTRE EQT.SNERAD and WAR GRDTRE INS
[DIRECT ATR. SUPPORT CENTER. (DASC) 43 TED Coamter Cemter
opasad 7525 symbol 2 CORDCICM T - o
m Farward Air Cortrel | Farward Air Captral Eﬁf}qﬁﬁl 11_'.\:!__1.] Combined TACGRP.CIGM DEF PNT.OBEPSTFWDOP and
[FORTARD AIR CONTROL PARTY (FACP) 44 IED Pamy P i e
WAR GRDTREUN does not hawe 2 specific symbol for "Batalion Operations Center.” This symbol depirts 2
T.CS.SIGUNT.CM :‘ Batalion Operatica "Combat Suppart - Signal Unit - Command Cperations” ueit. A symbal mo of "AF" from Table
[BATTALION OPERATIONS CENTEE. (BOC) 43 DOPN Coamter Battalion Ouos Canter |4-1T woald mean "HO Battalion ©
I:’ [Recanmend WAR GRDTRE NG
[LACTICAL DATA SYSTEM (TDS) 46 N'A Tactical Data Svstem| Tactical Data Svstem|
dioez not have symbols for decoy vehicles or unitz. It use: symbol modifisrs to indicate *feint
R——— dlevels S
becoy 4 WA Sas Nata WA WA pdumery* umits 2t various commangd levels See Tabls A-TT
(2323 uses symbel modifiars "MQ" and "MR" to identifiy "tracked” units or equipment. Sea Table A-IL
[[BACEEDVEHICLE 4 N'A faz Mate. N'A Trarked Vahicla
WAR. GRDTREEQ Thearar Hizh Theatar Hizh |, <yt o .
T WEN MELL ADF Alfinude Area Altisde Aren [ &?&ﬁﬁ‘i{ﬁ“‘L mf‘f;;}’;'_m S =
[THEATER HIGH AT TITUDE AREA DEFENSE (THAAD) 40 ADTE Dafanze Dafanze - ) - S
I:’ Joint Tac Ground  [Recommend WAR GRDTRE INB
[TOTNT TACTICAL GROUND STATION (TTAGS) 50 N4 Station
WAR GRDTREUN D
ARMOR. 31 T.CET ARM NiA NA
g L UN
¥ -:"'g-rcggcrgiét\' E 2% has ssveral symbols & ious types of "cavalry” umits. Ses
- a1-ar pe - + wa wa WAFR_ GRDTRE UNT CBT.RECON.CVY saries.
323 haz zzveral £ 5 5 of" mite Sez W 21 TENG
AR cROTRR IV r|—| has szveral symbals ypes of "angimear” umits. See WAR GRDTRE UNT.CET.ENG
[ENGINEER. 33 T.CETENG NA NA )
mit” & "specizl operations” units. This symbal
"zirbome" and "2ir assault” avmor, anti-am
AR GROTREUN erations hawvs their own symbal
amEoRNE spECIAL OPERATIONS s¢ | TCETINFAEN NA NA N SOFiheer
s | B | i gabn ko omd kit ks S
AVTATION 33 TCRT AVN HIA /A . U AWVD
(2323 has nmiltiple desisnations for air defenss units and Immchers. Racommand
AT DEFENSE SITE 6 w4 WA WA WAR_ GRDTRE EQT WFN MSLL ADFAD.
[WAR GRDTREEQ
T.WPN.MSLL ADF m
[BALTISTIC MIZETLE DEFENEE STTE 37 ADTHT i TBM Site NA
D [Recammend WAR GRDTRE UNT
|eElERAL TROCS A HA Goperl Troams A
[WAR GRDTREEQ @
[EG EXTERNAL SENSOR A TSNS B Extemal Senzer N4
[WAR GRDTREEQ @
TENER AT. SENSOR N'a TaNS (ararz] Sananr M'A
[WAR GRDTREEQ @
[FRIENDLY MISSILE SITE N'A T.WPN.MSLL Friendlv Missila Site Nia
[WAR GEDTREE @
HOSTITE AISSTE SITE pa | T WP NETT Hpatils Wizl Sits i

A-10



NSWCDD/TR-07/120

Table A-6. MIL-STD-6016C Reference Points Statements Mapped Against MIL-STD-2525

MILSTD 6016C - POINT TYPE AMFPLIFICATION (DFL: 379

POTNT TVPE AMPLIFTCATION MTT 007 BIT MILSTD 1525 |MILSTD 2515 ADSNTDS 58D5
HAZARD (0} [CODE] Hierarchv SYMBOL NAME NAMF NOTES
X Recammend TACGRP. CIGM GNL PNT REFPNT NAVEEF
[NO STATEMENT L1} NA NA
TACCGEP.OTHHA = 7
MAVIGATION 1 ZHNVGL Navigation Nawigation
— This symbel comes from the 2323 "Tact ard" list. Specific mine symbals can be
TACGRP.OTHHA \‘ — . e 2% Tactcal Crap 3
mE 3 T3 Mips Mips found in the WAR SBSUF. UHIWPHN SMNE saries.
[MPACT POINT 3 TImoact Point TImoact Point
2 S22 also TACGRP MOBEU NEC NDGE for 2 symbol which allows for mare detailed information to be
|eRowD RO 4 Ground Zero Cromd Zare [P
: i Aim / Weapar Entry
ADNVWEADON ENTRY POINT 5 Water Entrv Be Daint
SRR RS g —T— 2izse Lol Bt |
X Recammend TACGRP. CIGM GNL PNT REFPNT NAVEEF
JELECTRONIC ATTACK (F4) DECOY 7 W Tierow (BC)
>< Recormend TACGRP.C2GM GNL PNT REFPNT NAVREF
[ENGAGEMENT POINT ] NiA NiA Erazement Point
TACGRP.OTHHA | [ - TT S22 also the "0l'Gas symbol found 2t METOC OCAMMD OLRG
JOIL RIG 2 ZOLRG NA Qi Rie
>< Reconmiend TACGRP.C2GM GNL PNT REFPNT.NAVEEF
[DAN BUOY NiA NiA A Dar Buov
MITTETT SMAC - POTNT TVPE AMPLIFTCATION MFT- 370"
POINT TYPE AMPLIFICATION (DUT 002} BIT MILSTD 2525  |MILSTD 2825 ADS/NTD3 56D5
REFERENCE POINT (GENERAL) (1) CODE| Hierarchv SYMBOL NAME NAME
L] Recopmend TACGRP. C2GM GNL PNT REFPNT.
[} TED Ceneral Gerera] Reference
[ARSHALL POINT 1 TED Marskall Marshall Poing
[WAYPOINT 2 TED Wvpairt Wy Point
CORRIROR TAE 3 IED ComiorTab | Comidor Tab
Pasiticn of Intended Pasiticn and
[POSITION AND INTENDED MOVEMENT (PIM) 4 TBD Mowement Intendad Movement
M Recopmend TACGRP.CIGM GNL PNT REFPNT NAVREF
[DISDOETTION CENTER. 5 NA sition Cwr. | Disposition Cemter
TACGRP.CIGMG 4’7
[FORMATION CENTER. § NL PNT FRMWN Farmatica Cr Faormaticn Center
TACGRD.C2GMG . . . - e
I DNT USWSRH % EE-_L - POINTS -UNDER. SEA WARFARE -SEARCH" saction. Ko
SEARCH AREA ] ARA A Seanch Area -
E Recommaend TACGHRP.CIGM GNL PNT REFPNT NAVREF
[VICTOR. LIMA (VL) 5 NA NA Victor Lima
E Submarine Intended |Recormend TACGRP.C2GM GNL.PNT REFPNT.NAVREF
SUEMARTNE DOSITION AND INTENDED MOVEMENT (SIM) a NiA NiA Mgwemet
M Defarded Aszet Recopmend TACGRP.CIGM GNL PNT REFPNT NAVREF
[DEFENTED ASEET 11 (TBMY Deferded Asgat
Data Link Rafererce |Data Link Refarence
[DATA LD BEFERENCE JOMT 4 LLEP Point Boint
MILSTD 6016C - POINT TYPE AMFPLIFICATION (DFI: 379
POINT TYPE AMPLIFICATION (DUI 002} BIT MILSTD 1525  |MILSTD 2515 ADS/NTDE 58D5
STATION (GENERAL) (21 [CODE| Hierarchv SYMBOL NAME NAME
.
MO STATEMENT L1} TED NA Gereral Staticn
TC Prapased 2525 symbol for stand Current symbal is TACGRP.CIGN
[TOMCAT 1 TED WA Tomeat
PK
[PICEET 2 TED NA Prickat
RV
NDEZVOUS 3 TED — Remdervous Point Rendemrons
RP
PLENISEMENT 3 IED I A Replenishment
RS
ESCUE g IED — Eascus Sation Eaice
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Table A-6. MIL-STD-6016C Reference Points Statements Mapped Against
MIL-STD-2525 (Continued)

MILSTD 6016C - POINT TYPE AMPLIFICATION (DFI:- 379}
POTNT TVPF AMPLIFTCATTON MTTT 007 BIT MILSTD 2525 |MITLSTI) 2525 ADSNTDS SEDS
STATION (ATRY (33 (CODE Hierarchy SYMBOL NAME NAMFE
B
MO STATEMENT Q IBD NA Gareral Station Air
COMEAT ATR DATROL (CAF) 1 TBD CAR CAD
[TACGEP CIGM G
PLPNTACTL 4B w
AIREORNE EARLY WARNING [(AEW) 2 AEW AEW
£
ANTISUBMARINE WARFARE {ASW) FIXED WING 3 TBCD ASW FWN ASW Fixed Winz
ANTISUBMARINE WARFARE (ASW) HELICODTER (HELOQ} 4 TED Fn% ASW Haloy ASW Helo
‘RP‘ Replenizhment
[REDLENTSHMENT 5 TBD Staticn Renlemishment
STRIKE DITIAL POINT (DY § IED b Poira | Sk [njtia) Poirg
[LACAN 7 TR TACAW TACAN
[LANKER 8 TBCD NA Tanker
JOREIT. EACE TRACK a TED | ‘ A Orbit. Race Track
JOREIT, FIGURE EIGHT 10 TBCD | g ‘ NA Orbit. Fizuys Eisht
Q Qrbit, Random
JOREIT, RANDOM CLOSED 11 TBD NiA Closed
JOREIT POINT 12 IBD NA Qrbit Doine
RS
[RESCIT NiA TBD NA N4
MILSTD 6016C - POINT TYPE AMPLIFICATION (DFI: 379)
POINT TYPE AMPLIFICATION (DUI 002 BIT | MILSTD 2525 |MILSTD 2525 ADS/NTDS 55D5
ARFA (CENERAL) (%) [CODE]| Hierarchv SYMBOL NAME NAME
MO STATEMENT 1] A NA NA
TACGEP.CIGM G caction o
MLPNTUSW.SRH| SAA secton =
EEAECH 1 ARA NiA
X 2323 has ro discrete "hookable" symbal bat uses METOC OCA LMT.REDARA to reprezent it on a dizital
chart. Racomms Ci CIGh Iy FH 'FEF inzia;
bEsTRICTED 2 wa WA Restricted map or chart. Racommend TACGEP C1GM PNTRE AVFEF in
X 2525 has no discrete "hookable” symbol bat nses METOC OCA LMT. TRGARA to represent it ona
1] c Bro "Gl [t I RE NT MAVREF m=: d
evER s 3 wa WA P— zital map or chert. Recommend TACGEP CH ML PNT REFFNT HAVREF instead
X Submarine Patrol  |Recammend TACGRP. C2GM GNL PNT REFENT NAVEEF
SUEMARTNE PATROL AREA 4 A NA Arza
>< Fighter Engazzment |Recommend TACGRP C2GM GML PNT FEFFNT NAVEEF
FIER ENGAGENENT ZOWE FIGHIER AQR. 3 A A
X Racommend TACGRP.CIGM.GML.PNT REFPNT NAVEEF
JGR.OUND AREA OF RESPONSIBILITY ] N'A NA
X Fecommend TACGRE C2GM GNL ENT REFENT. NAVREF
[DEFENDED AREA 7 A NA Deferded Arca
X FRecommend TACGRP.CIGM GML PNT FEFPNT NAVEEF
AREA CENTER NA N'A Wital Area Canrer | Vial Area Camber
MITETH SMAC - POTNT TVPF AMPLIFTCATION MFT- 370
POTNT TVPE AMPLIFTCATION MTT 007 BIT | MILSTD }5}5 |MILSTD 3535 ADS/NTDS 55D5
ASW(T) [CODE Hierarchy SYMBOL NAME NAME
I STATEMENT [/ LA M4 14 Cenerl AZ
TACGRP.CHGM G
ML PNTUSW.UH2
EDEER 1 Radar Sinkar Rirkar
TACCGRP.CIGMG Blc
ML PNT.USW.UHZ
[BRIEF CONTACT 2 Brief Contact Brief Contact
TACGEP.CIGM G "
ML PNT.USW.SRH -"I""
LEARCE CENTER cazwn H ASTY Segrch Comper | Search Comper
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Table A-6. MIL-STD-6016C Reference Points Statements Mapped Against

MIL-STD-2525 (Continued)

>< Fiecommend TACGRP. CIGALGNL PNT REFPNT NAVREF
[ESTIMATED POSITION (EF} 4 NA Estimated Position | Estimated Position
TACGRP.OTEFIX X
ELLCAZTD 3 ACL it
>< cammend TACGRP.CIGM GNL PNT REFF}
[MOTACK AREA ] A NDTACE Area
>< cammend TACGRE CIGM GNL PNT REFF)
[OVING HAVEN 7 Movirz Haven Movirz Haven
[TACGRP.CIGMG |
ML PNT USW.SNB )
SONOEUOY POSITION 2 Mt Sarabuov Sarabuov Position
[TACGRP C2GMG |
ML PNTUSW.SNE B Somabroy Feferenca| Somobuoy Pattam
SONOELOY DATTERN REFES 10 _[YITNCTR el Cemter Raferanca Po:
SONOEUOY EXPIRED NA TED & Sarabuov Exnired | Sanabuov Exnired
>< Limited Lina of [Recommend TACGRP. CIGMGHL PNT REFPNT NAVEEF
[LIVITDNG LINE OF APPROACH 11 A WA Apnroach
>< Fiecommend TACGRP. CIGALGNL PNT REFPNT NAVREF
AREA OF PROBABILITY (ASW) 12 A W4 Area of Probabilit
>< Frisndly Weapon |[Recommend TACGRP C2GM GNL PNT REFPNT NAVREF
LY WEAPON DANGER AREA FWDA) 13 N4 NA Danssr Aep
TACGEP.OTELFIX % Fecormmend TACGRP. OTH.FIX.EM {electo-masnetic fx)
[ADM AN Nia EM AADAAN MAD Comact
[TACCRP.CIGME ll.
ML PNT USW.SNB ) Sarabuoy Faitem
|EONOEUOY DATTERN CENTER WA [YPTNCTR o Canter WA
>< Fecopmend TACGRP. CIGMGHL PNT REFENT NAVREF
AW SCHEEN CENTER WA WA ASW Screen Conper WA
MITLSTT 60166 - POTNT TVPF AMPLIFICATION MFT- 370
POINT TYPE AMPLIFICATION (DUL 0021 BIT | MILSTD235 |MILSTD2515| ADSNTDS S5DS
ASW (8) (CODE|  Hierarchv SYMBOL NAMF NAMF
TACGRP.OTH 58 - . . \
el two types of nrecks. T for the "mon-dangerous wreck " See al:o
mesaanenow |+ ot . o " ++
b SR TR LY .
e umeck o B o e Worsck TACGRP.OTH SSURSE BTMETN. WREND. WRED for the "dmz=rous wreck’
TACGRP.OTH 58 m
|[EQTTOMED MONSURMARINE 1 TTRER RTMRTN Rattrmed nonath | Battnmed Motk
Tam | ASWSubsuriace Former 25255 symbel @ WAR SESUF S STN ASWSUE
AST STATION 2 IED — Station ASW Stztion
\ITT ST S016C - FTX NR RFARTNE: TVPF MFT- 187 MILSTD 1525 |MILSTD2525| ADSNTDS S5DS
| FIX OR BEARING DESCRIFTOR@UIoS | Hierarchy SYMBOL NAME NAME
TACGEP.OTEFIN % s "33D8 ME 2 MOD 12 HMI SRE" Saction C 4.1 Fines and Locel LOR's Symbolosy
i ELE [V EM ESMix EW X
>< Fiecommend TACGRP. CIGALGNL PNT REFPNT NAVREF
AREA OF PROBABILITY 1 NiA A FIU 400
EW Bearing - Other
TACGRP.OTHEE g Than Missile or Ses "33DS ME 2 MOD 12 HMI SRS" Saction C 4.1 Fines and Locel LOB's Symbology
[EEARTNG, TYPE NOT SPECIFIED 2 RINE N EWLOB
EW
TACGRP.OTHEE s Than Ses "33DS ME 2 MOD 12 HMI SRS" Saction C 4.1 Fines and Locel LOB's Symbology
EEARIG E5 3 ELNEFLC it
TACGRP.OTHEE £ Aroustic Bearing -
|[EEARTNG, ACOUS: WA BLNEACU ion-LANDS ;
TACGRP.OTHEE " d
[EEARTHE, TORPEDOD WA BLNE.TPD Baarine - Tomeda
MITTSTT 016 - FMFRGENCY TVPF MFT- 16411 BIT | MILSTD2:25 [MILSTD2S25| ADSNTDS S5DS
FMFRGENCY TYPE M 0011 (CODE|  Hierarchv SYMBOL NAME NAMF
PHAET (specizl | General Emsrgency
MO STATEMENT 1] A NA ot Vh mrack) Poine
TACCGRP.OTHER /\ll\
[DOWN ATRCRAFT 1 DTHAC Dowrad ditrefi | Dowred Airrefi
TACCGRP.OTHER ’\h
[4N TN WATER 2 J Mfzm in Water Aon in Water
TACCGRP.OTHER ,x\
[DITCHING 3 THAC Ditchins Ditching
TACGRP.OTHER }\h
BALOUT 4 y Bailout Bailout
TACCRP OTHER /x\
[DISTRESSED VESSEL 5 DSTVES ha
WAR SESUF UH2 \?‘/l
[PDA (PERISCOPE DEPTH ATTACK) TORDEDO g4 Wy
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Table A-6. MIL-STD-6016C Reference Points Statements Mapped Against
MIL-STD-2525 (Continued)

BIT | MILSID 515 |MILSID 1515] ADSNIDS S5D3
FREATA (CODE|  Hierarchv SYMBOL NAME NAME
>< Shere Bombardment Recommend TACGRP.C2GM GNL PNT REFPNT.NAVREF.
HORE BOMEARDMENT POINT NA NA Daint NA
>< Fecommend TACGRP.CIGM GNL PNT REFPNT NAVEEF.
EHORE STATION A NA Shogs Starion NA
>< Fly-to-Poimt Rerommend TACGRP.CIGM GNL PNT REFPNT NAVREF.
[FLY-TO-POINT (NORMALY A N4 (Nommal) N4
>< Recommend TACGRP.CIGM GNL PNT REFPNT NAVREF.
ANCHORAGE A MA Anchoraze MA
TACGRD.CIGMG ﬂ
ML PNTUSW.SNB K Sanabuoy Fly-to-
EONOEUOY FLY-T0-PODT NA 1EGD K Dot A
>< Ctr. OF targat area of| Fecommend TACGRP.CIGM GNL PNT REFPNT NAVEEF.
"TR OF TARGET AREA OF ITNCERTATNTY N/A N/A nrcaThinh N/A
>< Pre-Landfall Recommend TACGRP.CIGM GNL PNT REFPNT NAVREF.
[PRE-LANDFALL WAYPOINT A NA WavDoint NA
>< Racommend TACGRP.C2GM GNL PNT REFPNT NAVREF.
[ENEMY DODNT A NA Epsmv Point NA
>< Recommend TACGRP.C2GM GNL PNT REFPNT.NAVREF.
[HOMERLATE NA NA Homeslata NA
TACGRP.CIGMG
NLPNT.WPN.GR
(EM IMPACT BOINT A DZRO TEM Impect Point NA
TACGRP.C2GMG
[NL PNT WEN MSL
[[EM LAUNCH POINT A PNT TEM Launch Point NA
>< Racommend TACGRP.C2GM GNL PNT REFPNT NAVREF.
JcRUISE MISSILE POINT A MA Cruise Missile Point MA
>< Recommend TACGRP.C2GM GNL PNT REFPNT NAVEEF.
joRECTIVE NA NA Obisctive NA
>< Fecommend TACGRP.CIGM GNL PNT REFPNT NAVEEF.
EADON FLY-TO-DOINT NA N4 Weapon Flv-to- Doind N4
>< Recommend TACGRP.CIGM GNL PNT REFPNT NAVREF.
SHORE TARGET A NA Shore Tarest NA
>< Defandad Zone Recommend TACGRP.CIGM GNL PNT REFPNT NAVREF.
EFENDED ZONE CENTER A N4 Conter N4
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APPENDIX B—MAP BACKGROUND COLORS AND GRAPHICAL OVERLAYS

The following Red/Green/Blue (RGB) values represent the map colors and graphical
overlays used to evaluate symbol colors: Map background colors conform to Aegis Baselines
6.1.7 and 7.1 (Table B-1). Graphical overlays conform to prior color use doctrine for 1/16 dot-fill
tactical graphics (Table B-2). Tactical graphical overlays may be created using either dot-fill or
transparent graphics. Refer to Reference B-1.

Table B-1. Map Background Colors

Area RGB HSL Yu'v'
Land 85, 87,71 48,26, 79 0.33,-0.02, 0.00
Coastal Border* 136, 133, 112 37,25,124 0.51, -0.04, 0.02
Territorial Water 62,62, 65 170, 6, 64 0.24, 0.01, 0.00
Deep Water 70, 70, 70 170, 0, 70 0.27, 0.00, 0.00

* Coastal border did not have an Aegis-specified RGB value.
Table B-2. Graphical Overlays

Color RGB HSL Yu'v'
Rust 161, 116, 107 7,57, 134 0.50, -0.04, 0.12
Tan 160, 166, 107 47, 63, 137 0.61, -0.09, 0.07
Green 108, 171, 108 85, 70, 140 0.56, -0.07, -0.12
Aqua-Blue 51,136, 136 127,116, 94 0.43, 0.05, -0.20

REFERENCE FOR APPENDIX B

B-1. Appendix I of WS-21366/7, “Color Definitions,” Aegis Display System (ADS) Mark 7
MOD 1 — Baseline 7 Phase 1C/IR, 22 Dec 2003.
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APPENDIX C—DEVIATIONS FROM MIL-STD-2525

The following list contains deviations between MIL-STD-2525B, with Change 1, and the
present Implementation Guide. To note, the list contains only those modifications that directly
contradict MIL-STD-2525 guidelines or deviate from recommended defaults. Appropriate
sections from MIL-STD-2525 and the Implementation Guide are indicated.

1. Symbol Colors — Filled Symbols

a. MIL-STD-2525 recommends default colors for filled symbols, as listed in Section
5.7.2, Table XI1I.

b. The Implementation Guide suggests the MIL-STD-2525 color set as the lighter set
and recommends allowing the user to decrease the color luminosity levels (refer to
Section 5.2.1 of this document) up until the darker set. While the color values
suggested differ from those in Table XIII in the standard, they are approved by the
provisions set aside by MIL-STD-2525, Section 5.7.2c¢, allowing for different levels
of saturation for an affiliation color to be used, provided sufficient usability testing
has been undertaken.

2. Symbol Colors — Dimmed Symbols
a. MIL-STD-2525 makes no provision for dimming symbols colors.
b. The Implementation Guide outlines specified means for creating dimmed filled
symbols (refer to Section 5.2.1.1 of this document).

3. Frame Shape and Affiliation (official change to standard)

a. MIL-STD-2525 outlines default frames for all symbols across affiliation and battle
dimension in Section 5.1, Table 1, which denotes assumed friend, suspect, and
pending tracks with a question mark (“?””) symbol affixed to its upper right-hand
corner.

b. The Implementation Guide instructs users to denote assumed friend, suspect, and
pending tracks with alternating black and white dots for filled symbols and alternating
white and ID-colored dots for unfilled symbols (refer to Sections 5.2.1 and 5.2.2 of
this document).

4. Symbol Color and Commercial Aircraft (COMAIR)

a. MIL-STD-2525 only uses four colors to denote affiliation and does not utilize color
for platform amplification, but it does permit use of alternative colors for frame or
color fill if further discrimination amongst tracks is needed (MIL-STD-2525, Section
5.4.6, paragraph b).

b. The Implementation Guide suggests using the color purple to denote COMAIR tracks.
The color purple will be used to fill either unknown-evaluated or assumed friend
tracks depending on the watchstander’s OPTASKID Supplement (ID Matrix).

C-1
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5. Modifier Placement — Text Tags

a.

MIL-STD-2525 (Section 5.4, Figure 3, “Field positions for tactical symbols”)
recommends text tags to be located at field points G, H, and M, located to the
immediate right of the tactical symbol (refer to Figure C-1).

The Implementation Guide recommends text tags to be left-justified and located to the
immediate right side of the symbol occupying field points G, H, and M. However, in
addition to text tags, information such as track numbers, altitude/depth, and
Identification, Friend or Foe (IFF) modes will also be co-located at those field points.
The placement and order (from top-to-bottom) is specified in Section 5.12.

6. Modifier Placement — Single-letter Modifiers

a.

b.

MIL-STD-2525 makes no recommendation for placement of single-letter modifiers to
indicate training tracks, non-real-time tracks, and tactically significant tracks.

The Implementation Guide recommends placement of the single-letter modifiers at
field position W in the upper left-hand corner of symbol (refer to Figure C-1). The
placement of the single-letter modifier will replace the MIL-STD recommendation for
Date/Time Group (DTG) information

Q
AB\ {ALL OTHER DOMAINS)

W A B/C/D/AC /N E/F
XY A / G

Vv AA H

T M

Z R/IAG JIK/LIN/P

S Q
(GROUND)

Figure C-1. Field Positions for Tactical Symbols
(taken from MIL-STD-2525, 5.4, Figure 3)
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FOR COLOR DISPLAYS

Yu'v' color set values are derived from normalized Red/Green/Blue (RGB) values ranging
from 0 (dark) to 1 (light). Yu'v' values are broken down into Luminance (Y) and Chrominance
(u” and v’) components. Chromatic blue is represented by u’ and chromatic red is represented by
v’. Other output color set measures include YCbCR, YPbPr, and YIQ, which are scaled
representations of Yu'v'. YCbCR, YPbPr, and YIQ may be used if system specific. The

following equations depict the transition from normalized RGB values into the Yu'v'

components:

Luminance:

Chromatic Blue:

Chromatic Red:

Y = (0.299)R + (0.577)G + (0.114)B

[Y values range from 0 (dark) to 1 (light)]

w = (0.492)*(B - Y)

OR

=(0.436)B — (0.147)R — (0.289)
[u’ values range from -0.44 to +0.44]

= (0.615)R — (0.515)G — (0.100)B

v’ = (0.877)*(R-Y)

OR

[v’ values range from -0.62 to +0.62]

Table D-1 represents corresponding Yu'v' values for filled dark, medium, and light symbols.

Table D-2 represents corresponding Yu'v' values for unfilled symbols.

Table D-1. Luminance/Chrominance Values for Filled MIL-STD-2525 Symbols

Dark Medium Light*

Affiliation RGB Yu'v' RGB Yu'v' RGB Yu'v'

Hostile 200,0,0 | 0.23,-0.12,048 | 255,48,49 | 0.43,-0.12,0.50 | 255,128,128 | 0.65,-0.07, 031
Suspect 200,0,0 | 0.23,-0.12,048 | 255,48,49 | 0.43,-0.12,0.50 | 255,128,128 | 0.65,-0.07, 031
Friendly 0,107,140 | 031,012,027 | 0,168,220 | 0.49,0.19,-0.43 | 128,224,255 | 0.78,0.11,-0.24
‘l?:is:nﬁed 0,107,140 |  031,0.12,-0.27 | 0,168,220 | 0.49,0.19,-0.43 | 128,224,255 | 0.78,0.11,-0.24
Unknown 225,220,0 | 0.77,-0.38,0.10 | 255,255,0 | 0.89,-0.44,0.10 | 255,255,128 | 0.94,-0.22,0.05
Neutral 0,160,0 | 0.37,-0.18,-0.32 0,226,0 | 0.52,-0.26,-46 | 170,255,170 | 0.86,-0.10, 0.17
COMAIR 80,0,80 |  0.13,0.09,0.16 | 128,0,128 | 0.21,0.14,026 | 255,161,255 | 0.78,0.11,0.19

* All colors conform to MIL-STD-2525 except for COMAIR.
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Table D-2. Luminance/Chrominance Values for

Unfilled MIL-STD-2525 Symbols

Unfilled Color Set
Affiliation RGB Yu'v'
Hostile 255,0,0 0.30,-0.15,0.61
Suspect® 255,48, 49 0.43,-0.12, 0.50
Friendly 0, 255, 255 0.70, 0.15, 0.61
Assumed Friend* 0, 168, 220 0.49,0.19, -0.43
Unknown 255,255,0 0.89, -.044, 0.10
Neutral 0, 255,0 0.59, -0.29, -0.51
COMAIR' 255, 0,255 0.41, 0.29, 0.51

* Suspect and Assumed Friend Tracks utilize Medium Filled Color Sets (Sect. 5.2.1).

1 All colors conform to MIL-STD-2525 except for COMAIR.
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APPENDIX E—ALTERNATE UNFILLED COLOR SET

The following unfilled color set should be used as an alternative to the MIL-STD-2525
unfilled color set, as specified in Section 5.2.2 of this document, when full-color gun display
options are not permitted. The alternate color unfilled color set has been validated in former
studies against Aegis de-saturated backgrounds (refer to Appendix B for Aegis background
specifications). Table E-1 depicts the unfilled air tracks across battle dimensions, using the
alternate unfilled color set. Table E-2 depicts the alternate unfilled color set for these values:

Red/Green/Blue (RGB); hue, saturation, and luminance (HSL); and luminance/chrominance
values (Yu'v").

Table E-1. Unfilled Air Tracks (Alternate Color Set)

Affiliation Unfilled Set

Hostile

Unknown

Friendly

Neutral

Assumed Friend

Suspect

COMAIR
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Table E-2. RGB, HSL, and Yu'v' Values

for Alternate Unfilled Colors

Alternate Unfilled Color Set
Affiliation RGB HSL Yu'v'
Hostile 255, 48, 49 0, 255, 152 0.43,-0.12,0.50
Suspect* 255, 48, 49 0, 255, 152 0.43,-0.12,0.50
Friendly 49, 206, 255 138, 255, 152 0.64,0.18, -0.39
Assumed Friend* 0, 168, 220 138,255,110 0.49, 0.19, -0.43
Unknown 255,255,0 42,255,128 0.89, -.044, 0.10
Neutral 98, 255, 98 85,255,177 0.74,-0.17,-0.31
COMAIR' 255, 0,255 213,255,128 0.41, 0.29, 0.51

* Suspect and Assumed Friend Tracks utilize Medium Filled Color Sets (Sect. 5.2.1).

1 All colors conform to MIL-STD-2525 except for COMAIR.
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APPENDIX F—RECOMMENDED FILTER SETTINGS

Based upon a series of empirical studies and expert usability feedback, using MIL-STD-2525
within an Open Architecture (OA) component symbology filter, the following filtering options
are recommended. In total, the following filter setting capabilities are designed to optimize and
take advantage of MIL-STD-2525 symbology. Differences between MIL-STD-2525 and current
versions of Aegis Display System (ADS)/Naval Tactical Display System (NTDS) and the Ship
Self-Defense System (SSDS) symbology sets should preclude merely back-fitting symbol
rendering systems to accommodate MIL-STD-2525 symbology. Such measures obviate the
advantages of using MIL-STD-2525. Table F-1 lists the suggested global filter settings that will
apply to all tracks upon the tactical display. Table F-2 lists the local setting filters for battle
dimension, affiliation, and battle dimension X affiliation as well as individual track filters.

Table F-1. Global Filter Settings

Track Characteristics Filter Settings* | Implementation Guide (Section)
Enlarged
. Default*
Symbol Size Reduced 5.3,6.3
Dot
Black*
Frame Color White 523,65
. Filled*
Symbol Fill Unfilled 52.1-522,62
Standard Fill*
Neutral Notch Notch Fill 5.5,6.12
Lighter Set*
Symbol Color** ¢ 521,64
Darker Set
On
Track Tags Off* 5.12,6.7
On*
Speed Leaders Off 5.10, 6.6
. On
Track History Off* 6.8
. Normal*
Deemphasized Symbols Dim 5.2.1.1,6.8
. On*
Symbol Framing Off 6.9
Icon/Symbol Amplification TBD 6.10
* Default setting
** Symbol Color may have either continuous or multiple intermittent settings.
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Table F-2. Battle Dimension/Affiliation Filters and Individual Track Filter Settings

Track Characteristics Filter Settings* Implementation Guide (Section)
Enlarged
. Default*
Symbol Size Reduced 53,63
Dot
. Filled*
Symbol Fill Unfilled 521-522,62
Lighter Set*
Symbol Color** ¢ 521,64
Darker Set
On
Track Tags Off* 5.12,6.7
On*
Speed Leaders Off 5.10, 6.6
. On
Track History Off* 6.11
. Normal*
Deemphasized Symbols Dim 5.2.1.1,6.8
. On*
Symbol Framing Off 6.9
Icon/Symbol Amplification TBD 6.10
* Default setting
** Symbol Color may have either continuous or multiple intermittent settings.

Example screenshots of a prototypical filter’s graphical user interface (GUI) are depicted in
the figures that follow. Figure F-1 illustrates the top-level GUI, which provides the watchstander
a means to make global changes to the symbology as well as make changes across battle
dimensions, affiliations, or a combination of the two. Figure F-2 illustrates an example filter
menu for rendering all air tracks. Finally, Figure F-3 represents potential tailored settings that
may be incorporated into the symbol filter.

Commereial Filter Off

’7

FiterRule: Space, Hostle, All

Figure F-1. Example Filter
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£ Air - All : Filter Setting

Track Fill

Commercial

Friendly

H EE uﬂt

(BR=ateite Image (Google Maps) (M)

Figure F-3. Example Filter Tailoring Mechanisms
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APPENDIX G—IMPLEMENTATION GUIDE REQUIREMENTS TERMINOLOGY

The following requirements terms are hereby specified in order to clearly delineate items
within the Implementation Guide that range from mandatory to optional.

Shall denotes a requirement that the implementer must provide to the operator.

Shall not denotes an item/method/tool that is prohibited for implementation.

Should denotes an item/method/tool that is to be implemented unless extenuating reasons or
circumstances deem it inappropriate or unfeasible.

Should not denotes an item/method/tool whose incorporation is not recommended unless
extenuating circumstances or needs dictate its implementation.

May denotes an item/method/tool that is optional for implementation. Items defined as MAY
often provide nominal or modest benefit to the operator but are high in terms of
implementation costs.
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