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MIL-STD-2301

FOREWORD

1. The National Imagery Transmission Format Standards (NITFS) is the standard for
formatting digital imagery and tmagery-related products and exchanging them among members of
the Intelligence Community (lC), as defined by Executive Order 12333, the Department of
Defense (DOD), and other departments and agencies of the United States Government as
governed by Memoranda of Agreement (MOA) with those departments and agencies.

2. The National lrnagery Transmission Format Standards Technical Board (NTB) developed
this standard based upon currently available technical information.

3. The DOD and members of the Intelligence Community are committed to interoperability
of systems used for formatting, ransmitting, receiving, and processing imagery and imagery -
related information. This standard describes the Computer Graphics Metafile (CGM)
implementation and establishes its application within the NITFS.

4. Beneficial comments (recommendations, additions, deletions) and any pertinent data which
may be of use in improving this document should be addressed to Defense Information Systems
Agency (DISA), Joint Interoperabi.lity and Engineering Organization (JIEO), Center for Standards
(CFS), Attn: TBCF, 11440 Isaac Newton Square, North, Reston, VA 22090 by using the
Standardization Document Improvement Proposal (DD Form 1426) appearing at the end of this
document or by letter.

18 June 1993
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MIL-STD-2301

1. SCOPE

1.1 ScotE. This standard establishes the requirements necessary to implement Computer
Graphics Metafiies (CGM) used for the representation of symbol graphics in the National
Imagery Transmission Format Standard (NITFS).

1.2 Content. This standard provides technical detail of CGM commands, formats, and
implementation used for the CGM implementation for NITFS.

1.3 ADP]icabi]ity. This standard is applicable to the Intelligence Community and the
Department of Defense. This standard defines the subset of commands (correlated with the
minimum implementation subset of commands specified in MI.L-D-28003) applicable for graphic
annotation of imagery within the NITFS. It is mandatory for all Secondary Imagery
Dissemination Systems (SIDS) in accordance with the memorandum by the Assistant Secretary of
Defense for Co mrnand, Control, Communications, and Intelligence, ASD(C31), Subject: Nationa!
Imagery Transmission Format Standard (NITFS), 12 August 1991. This directive shall be
implemented in accordance with the Joint Interoperability and Engineering Organization (JIEO)
Circular 9008 and MIL-HDBK- 1300. New equipment and systems, those undergoing major
modification, or those capable of rehabilitation shall conform to this standard.

“ 1.4 Tailoring task. method. or reauiremern specifications. The minimum compliance
requirements for unplementation of CGM are defined in Defense Information Systems Agency
(DISA)/JIEO ~lrcll]ar 9008.

-
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MIL-STD-2301

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 s mcifications. standards and handbooks. The following specifications, standards, and
handbooks form a part of this document to the extent specified herein. Unless otherwise
specified, the issue of these documents are those hsted in the issue of the DOD Index of
Specification and Standards (DODISS) and supplement thereto, cited in this solicitation.

STANDARDS

FEDERAL

FED-STD- 1037B - Telecommunications: Glossary of
Telecommunication Terms, 3 June 1991.

FEDEIUL INFORMATION PROCESSING STANDARDS (FIPS)

FIPS PUB 128 Computer Graphics Metafde (CGM)
[adaptation of American National Standards
InstituteAntemational Organization for
Standardization (ANSI/ISO) 8632: 1992].

MILITARY

MIL-STD-2500 Natioml Imagery Transmission Format for
the National Imagery Transmission Format
Standards (NITFS), 18 June 1993.

MIL-D-28003A

HANDBOOK

MIL-HDBK- 1300

Military Representation for Communication
of Illustration Data: CGM Application
Profile. 15 November 1991.

National Imagery Transmission
Fortnat Standards (NITFS). 18 June
1993.

(Unless otherwise indicated, copies of federal and military specifications, standards, and
handbooks are available from the Standardization Documents Order Desk, 700 Robbins Avenue,
Building #4, Section D, Philadelphia, PA 19111 -5094.)

(Copies of Federal Information Processing Standards (FIPS) are available to DOD activities
from the Standardization Documents Order Desk, 700 Robbins Avenue, Building #4, Section D,
Philadelphia, PA 19111-5094. Others must request copies of FIPS from the Natioml Technical
information Service, 5285 Port Royal Road, Springfield, VA 22161 -2171.)

18 June 1993
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2.1.2 Other Government documents. drawings. and rmblications. The following other -

Government documents, drawings, and publications form a part of this document to the extent
specified. Unless otherwise specified. the issues are those cited in the solicitation.

DISA/JIEO Circular 9008 NITFS Certification Test and Evahmon
Program Plan, (Effectivity 8).

(Copies of DISA/JIEO Circular 9008 may be obtained from DISA/JIEO/JITC/TCBD. Fort
Huachuca, AZ 85613 -7020.)

2.2 Non-Government rmblications. The following documents form a part of this document to
the extent specified. Urdess otherwise specified, the issues of the documents adopted by the
DOD are those listed in the issue of the DODISS cited in the solicitation.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI X3.4 - 1986 American National Standard Code for
Information Interchange (ASCII), 1986

Application for copies should be addressed to the American natioml Standards Institute, 1430
Broadway, New York, NY 10018-3308.)

.

2.3 Order of mecedence. In the event of a conflict between the text of this standard and the
references cited, the text of this standard shall take precedence. However. nothing in this
standard shall supersede applicable laws and regulations unless a specific exemption has been

.

obtained.

.
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3. DEFINITIONS

3.1 Acronvrns used in this standard. The following deftitions are applicable for the purpose
of this sra.ndard. In addition, terms usd in this standard and defined in the FED-STD- I037B
shall use the FED- STD- 1037B deftition unless noted.

i

-----

a.

b.

c.

d.

e.

f.

~

h.

i.

j.

k.

1.

m.

n.

o.

P.

q

r.

s.

t.

ANSI

ASCII

ASD(C31)

CGM

DISA

DOD

DODISS

FIPS

Ic

1S0

JIEO

LSB

MOA

MSB

NITF

NITFS

NTB

RGB

SIDS

VDC

American National Standards Institute

American Standard Code for Informmon interchange

Assistant Secretary of Defense for Command, Control,
Communications and Intelligence

Computer Graphics Metafde

Defense Information Systems

Department of Defense

Department of Defense Index
Standards

Agency

of Specifications and

Federal Information Processing Standard

Intelligence Community

Intermtioml Organization for Standardization

Joint Interoperability and Engineering Organization

Least Significant Bit

Memoranda of Agreement

Most Significant Bit

National Imagery Transmission Format

Natioml Imagery Transmission Format Standards

Natioml Imagery Transmission Format Standards Technical
Board

Red, Green, Blue

Secondary imagery Dissemination System

Virtual Device Coordinates

5 18 June 1993
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3.2 Definitions used in this standard.
follows:

MIL-STD-2301

The definitions used in this document are defined m w

a. Character - 1. A letter, digit. or other symbol that is used as part of the organization,
conmol, or representation of data. 2. One of the units of an alphabet. Note: For MIL-STD-2301,
a character (ANSI 3.4-1986 7-bit ASCII code padded into 8-bits) is an unsigned integer between
and including 32 and 126 and is spectiled in this document using the character array C 1, C2, ...
Cn.

b. Commands - For MIL-STD-2301, commands are CGM statements that denote a state
to act upon when CGM is read sequentially. The words “command” and “element” are used
synonymously throughout MIL-STD-2301,

c. Computer Graphics Metafile (CGM) - CGM is a set of basic elements for a computer
graphics data interface usable by many graphics-producing systems and applications.

d. Elements - For MIL-STD-2301, elements are CGM statements that denote a state to act
upon when the CGM is sequentially read, The words “command” and “element” are
synonymously used in MIL-STD-2301

e. Integer parameters - For MIL-STD-2301, all integer parameters are 16-bit two’s
complement signed integers except where specified. Each 16-bit word is numbered from most
signW]cant bit to least significant bit using 15 to zero (as illustrated on figure 1). When a 16-bit
two’s complement integer is used as a parameter in a CGM metafiie, the high order byte of the
integer is represented as the 8 most signf]cant bits. That is. bits 15 through 8. Bits 7 through ‘-
zero represent the low order byte of the integer. Note: This is also known as the “Big-Endian” or
“Network Byte Order” representation for 16-bit integers.

BITS BITS

~Fl~

HIGH ORDER LOW ORDER

16-BIT WORD 1 16-BIT WORD 2 16-BIT WORD 3

FIGURE 1. Inte~er mmrneters.

f. Virtual Device Coordinates (VDC) space - The VDC space defines a coordinate system
that is overlaid onto an image to which CGM elemerm are referenced.

6
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4. GENERAL REQUIREMENTS

4.1 CGM commands. The CGM implementation for NITFS is a subset of the Federal
Information Processing Standard FIPS PUB 128 and complies with the specifications established
in FIPS PUB 128. The CGM structure is explained fully in the PIPS PUB 128 document. The
following describes the required CGM commands that the CGM implementation for NITFS must
support for input interpretation and output generation and are grouped by element class. All
CGM commands used in this subset are listed by element class along with their encoding in the
CGM Interface Input Requirements and CGM Interface Output Requirements sections of this
document. When CGM commands are encountered that are beyond the minimally compliant
CGM implementation listed below, the interpreter is responsible for interpreting, discarding, or
substituting for these commands.

a. Metafile Delimiter Elements
BEGIN METAFILE
BEGIN PICTURE
BEGIN PICTURE BODY
END PICTURE
END METAFLLE

b. Mctafde Descriptor Elements
METAFILE VERSION (version = 1)
METAFILE ELEMENT LIST
METAFILE DESCRIPTION
FONT LIST

c. Metafile Picture Descriptor Elements
COLOR SELECTION MODE (1 = direct)

EDGE WIDTH SPECIFICATION MODE
(O = absolute)

LINE WIDTH SPECIFICATION MODE
(O = absolute)

VDC EXTENT

d. Metafde Graphical Primitives with Associated Attributes
Text Primitive Element with Attributes

TEXT COLOR
CHARACTER HEIGHT
TEXT FONT’ INDEX
CHARACTER ORIENTATION
TEXT

Filled-Area Primitive Elements with Attributes
FILL COLOR
INTERIOR STYLE (1= solid or 4 = empty)
EDGE WSIBLITY (1 = on)
EDGE WLDTH
EDGE TYPE ( 1=solid or 2=dashed)
EDGE COLOR
POLYGON

7 18 June 1993
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ELLIPSE
ELLIPTICAL ARC CLOSE
RECTANGLE
CIRCLE
CIRCULAR ARC CENT’ER CLOSE

Line primitive Elements with Attributes
LINE WIDTH
LINE TYPE (1=solid or 2=dashed)
LINE COLOR
POLYLIPJE
ELLIPTICAL ARC
CIRCULAR ARC CENTER

4+Q CGM bin ary encoding. CGM commands in the CGM implementation for NITFS are
encoded using the bimwy encoding method described in the FIPS PUB 128. Metafiie elements
will be represented in the binary encoding in either short-form commands or long-form
commands. For short-form and long-form commands, the 4 most significant bits (MSB ) identify
the element class in which the command belongs (for example, Delimiter Elements, Descriptor
Elements) and the fifth through eleventh bits identify the element ID (for example, BEGIN
METAFILE, END METAFILE). For the short-form command, the five least significant bits
(LSB ) specify the length, in bytes, of the parameter list. This form is used to specify parameter.
lists that are less than 31 LONG. For the long-form command, the 5 LSB are set to the binary
value “1111 1‘([decimal 31 ). In this case, the next 2 bytes are interpreted as a signed positive
integer containing the length of the parameter list. For short-form and long-form commands, the
first byte of a sming parameter specifies the length of the string. If necessary, parameters are

.

padded with a trailing null byte (0) to ensure that all subsequent commands begin on a 16-bit
word boundary. Note. the trailing null byte is not included in the parameter list len@.h. In the
figures contained in this standard, all numbers are decimal unless preceded by “0x” indicating

hexadecimal notation.

TABLE 1

MSB
15 14 13 12 II 10

Short form of CGM command.

LSB

~
element class element id parameter list length

I parameters

-

18 .7une ?993
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I

I

TABLE 2. Lon~ form of CGM command.

MSB LSB
15 14 13 12 11 10 9 876543210

element class element id 31

parameter list length

parameters

t I

4.3 CGM element flow. The foliowing sequence of commands is used to describe all CGM
graphics required for the CGM implementation for NTTFS . The following flow diagr-
dispiays all the CGM commands for the NITFS implementation that could be contained in a
metafile. The commands enclosed in brackets are optional within a given metafde and are USWI
only when needed to describe the desired graphical symbol. Commands following the BEGIN
PICTURE BODY command may be repeated to describe multlple graphics within the same
metafde. The commands are executed in sequential order.

BEGIN METAFILE

METAFILE VERSION
METAFILE ELEMENT LIST
METAFILE DESCRIPTION
[FONT LIST]

BEGIN PICTURE

COLOR SELECTION MODE
[EDGE WIDTH SPECIFICATION MODE]
[LINE WIDTH SPECIFICATION MODE]
VDC EXTENT

BEGIN PICTURE BODY

[TEXT COLOR]
[CHARACTER HEIGHT]
[TEXT FONT INDEX)
[CHARACTER ORIENTATION)
[TEXT]

9 18 June 1993

Downloaded from http://www.everyspec.com



MIL-STD-2301

[FILL COLOR]
[INTER1OR STYLE]
EDGE VISIBILITYI
[EDGE WIDTH]
[EDGE TYPE]
EDGE COLOR]
[POLYGON]
[ELLIPSE]
[ELLIPTICAL ARC CLOSE]
[RECTANGLE]
[CIRCLE]
[CIRCULAR ARC CENTER CLOSE]

[LINE WIDTH]
[LINE TYPE]
[LINE COLOR]
[POLYLINE]
[ELLIPTICAL ARC]
[CIRCULAR ARC CENTER]

END PICTURE

END METAFILE

-

18 June 199? 10
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5. DETAILED REQUIREMENTS

5.1 Interface rectuirements. The following subsections list the required CGM commands
along with the binary encoding method as described in the FIPS PUB 128 document. The words
“command” and “element” are used synonymously throughout this dmmment.

5.]. ~ CGM hk?IfaCe hDUl MUhf3111HNS.

5.1.1.1 Delimiter elements. The Delimiter elements define boundaries for significant
structures within the metafde.

5 1.1.1.1 Be~in Metafile element inD ut. The CGM implementation for NITFS shall provide
the capability to input and interpret the Begin Metafile element using the following formats. The
Begin Metafile element name is represented using the characrer string C 1, C2, . . . Cn with length
n.

TABLE 3. Be~in Metafile ~added. short form intmt.

MSB LSB
15 14 13 12 11 10 9 876543210

,

0 1 parameter list length

length = n (even) cl

C2

Cn o

11 18 June.1993
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TABLE 4. Bee in Metafile nonuadded. short form inuut

MSB LSB
15 14 13 12 11 10 9 876543210

0 1 parameter list length

length = n (odd) cl

C2

C(n-1) Cn

TABLE 5. Be~in Metafile uadded. long form immt

MSB LSB
15 14 13 12 ]1 10 9 876543210

0 1 31 = OXO03F +

length = n (even) cl

C2

Cn o

18 June 1993 12
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TABLE 6. ~e~in Metafde normacided. long fotm irmut.

MSB LSB
15 14 13 12 11 10 9 876543210

0 1 31

parameter hst length

length = n (odd) cl

C2

C(n-1) Cn

= OXO03F

5.1.1 .1.2 Begin Picture element irmut. The CGM implementation for NITFS shall provide
the capability to input and interpret the Begin Picture element using the following formats. The
Begin Picture element name is represented using the character string C 1, C2, . . . Cn witi length
n.

TABLE 7. ~e~iII Picture Dadded. short form inDuI.

MSB LSB
15 14 13 12111098765 43210

0 3 parameter list length

I
length = n (even) c1

C2
I

Cn o

13 18 June 1W3
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TABLE 8. Bezin Picture nonuadcid. short form itmut.

---- . “m

15 14 13 12 11 10 9 876543210

0 3 parameter list length

length = n (odd) cl

C(n-1) o

TABLE 9. Begin Picture Dadded. lorm form inDut.

MSB LSB
15 14 13 12 11 10 9 876543210

-

0 3 31 = OXO07F -_

length = n (even) c1

C2

Cn o

18 June 1993
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TABLE 10, Begin Picture nonuadded. long form intmt.

MSB LSB
15 14 13 12 11 10 9 876543210

0 3 31

parameter list length

length = n (odd) cl

C2

C(n- 1) Cn

5.1.1 .1.3 Be~in Picture BodY element irmut. The CGM implementation for NITFS shall
provide the capability to input and interpret the Begin Picture Body element using the following
format.

TABLE 11. Be~in Picture BodY umut.

MSB LSB
15 14 13 12 11 10 9 876543210

0 4 0 = 0xO080

5.1.1 .1.4 End Picture element intmt. The CGM implementation for NTTFS shall provide the
capability to inpllt and interpret the End Picture element using the following format.

MSB
15 14 13

TABLE 12. End Picture inuut.

LSB
12 11 10 9 876543210

0 5 0 = OXOOAO

15 18 June ?993
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5.1.1 .1.5 End Metafile element “trmut. The CGM implementation for NITFS shall provide
the capability to input and interpret the End Metafile element using the following format.

TABLE 13. End Metafde inuut.

MSB LSB
15 14 13 12 11 10 9 876543210

0 2 0 = 0XO040

A

5.1.1.2 ~. The Metafile Descriptor elements describe the
functioml content, default conditions, and characteristics of the Metafde.

5.1.1 .2.1 Metafile Version element inuut. The CGM implementation for NTTFS shall
provide the capability to input and interpret the Metafile Version element (version 1) using the
following format.

TABLE 14. Metafile Version i.rmut.

MSB LSB
15 14 13 12 11 10 9 876543210

1 1 2 = ox 1022

1 = Oxoool

5.1.1 .2.2 Metafile Descrimion element irmut. The CGM implementation for NITFS shall
provide the capability to input and interpret the Metafde Description element using the following
formats. The Metafile Description element name is represented using the character string C 1,
C2, . . . “Cn with length n.

)8 June 19!?3 16
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TABLE 15. Metafde Descri~tion nadded. short form immt .

MSB LSB
15 14 13 12 11 10 9 876543210

1 2 parameter list length

!

length = n (even) c1

C2

Cn o

TABLE 16. Metafile Descrimim notmacided. short form input.

MSB LSB
15 14 13 12 11 10 9 876543210

?

J 2 parameter list length

length = n (odd) cl

C2

C(n-1) Cn

18 June 1993
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TABLE 17. Metafile Description ~added, lontz form irmut.

MSB LSB
15 14 13 12 11 10 9 876543210

1 2 31

parameter list length

length = n (even) cl

C2

Cn o

TABLE 18. Metafile Description notmadded. lomz form inrmt.

MSB LSB
15 14 13 12 11 10 9 876543210

I 2 31

parameter list length

length = n (odd) cl

C2

C(n-1) Cn

I

= OX1O5F

= ox

5.1.1 .2.3 Metafile Element List demerit inuut, The CGM implementation for NITFS shall
provide the capability to input and interpret the Metafile Elernetx List command using the

The metafile elements are chosen from specified CGM command subsets.following format
When the second parameter is one, the metafile element is “Drawing Plus Control Set. ”

05F

18 June 1993 18
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TABLE 19.

MSB
15 14 13 12 11 10

MIL-STD-2301

Metafile Element List intmt.

LSB
9 876543210

1 11 6 = Oxl 166

1 = Oxoool

-1 = OXFFFF

1 = Oxoool

5.1.1 .2.4 Font List element i.rmut. The CGM implementation for NTTFS shall provide the
capability to input and interpret the Font List element using the following formats. The fust font
name defined in the list is of length x with the font name given as the character suing C 1, C2,
. . . Cx assigned to index 1. The last font name defined in the Iisr is of length z with the font
name given as the character string C 1, C2, . . . Cz and assigned to index N. Selection of named

\- fonts is accomplished with the Text Font Index element.

18 June 1993
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TABLE 20. Font List uadded. short form immt.

MSB LSB
15 14 13 12 11 10 9 876543210

r 1 13 parameter list length

length = x cl

I I

Cx

I I

length = z c1

C2

Cz o

18 June 1993
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TABLE 21. Font List normadded. short form input.

MSB LSB
15 14 13 12 11 10 9 876543210

-1

1 13 parameter list length

length = x cl

C2

C(x-1) Cx

length = z

cl C2

Cz

18 June 1993
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TABLE 22. Font List padded. long form inrmt.

MSB LSB
15 14 13 12 11 10 9 876543210

1 13 31 = 0x IIE3F

parameter list length

length = x

C2

I

Cx

length = z cl

C2

Cz o

18 June 1993
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TABLE 23. Font List normadded. )on!z f~ immt.

MSB LSB
15 14 13 12 11 10 9 876543210

1 13 31

parameter list length

length = n

C2

I C(n-1)

L. c1

cl

Cn

length = z

C2

Cz

= OX1lBF

5.1 .1.3 Picture Descriptor elements. The Picture Descriptor elements set the interpretation
modes of the attribute elements.

5.1.1 .3.1 Color Selection Mode element irmut. The CGM
provide the capability to input and interpret the Color Seiection
following format.

implementation for NITFS shal I
Mode element using the

TABLE 24. Color Selection Mode inm.tt.

MSB LSB
15 14 13 12 11 10 9 876543210

2 2 2

1

= 0X2042

= Oxoool

23 18 June 1993
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5.1.1 .3.2 Edze Width SDecification Mode element inuut. The CGM implementation for
NITFS shall provide the capability to input and interpret the Edge Width Specification Mode
element using the following format. Edge width is specified in “absolute mode, ” which indicates
tha~ the width is specified in source pixels. This command is used to support filled-area
primitives.

TABLE 25.

MSB

l?hi~e Width Specification Mode inuut.

LSB
15 14 13 12 11 10 9 876543210

2 5 2 = 0x20A2

o = OXOOOO

5.1.1 .3.3 Line Width Specification Mode element inuut. The CGM implementation for
NITFS shall provide the capability to input and interpret the Line Width Specification Mode
element using the following format. Line width is specified in “absolute mode, ” which indicates
that the width is specified in pixels. This command is used to suppm the line primitive.

TABLE 26. Line Width Specification Mode i.rmut.

t---

2
.

LSB
11109876543 210

3 2
I

= OX2062

o = OXOOOO

5.1.1 .3.4 VDC Extent element irmut. The CGM implementation for NITFS shall provide the
capabilih to input and interpret the VDC Extent element using the following format.

-

18 June ?993 24
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TABLE 27. VDC Extent inmtt.

MSB LSB
15 14 13 12 11 10 9 876543210

2 6 8 = 0x20C8

xl

Y1

x2

Y2

This element (illustrated on figures 2 and 3) defines the rectangular extent and orientation of the
VDC space (the direction of the positive X and positive Y axes). The extent and orientation of

L. VDC space is indicated by giving the coordinates of lower left hand and upper right hand comers
of the VDC extent. The VDC extent space is a one-to-one map from the VDC extent to the
source coordinates. The VDC extent origin (0,0) is mapped onto the source at the row and
column location given by the SLOC field in the Symbol Subheader for a given image. The
Symbol Subheader and the SLOC field are def~ in the MIL-STD-2500 document. Note that
X1 and X2 cannot be equal, and Y1 and Y2 cannot be equal. Note that the proper Character
Orientation element must be present to ensure that CGM text is right side up for a given VDC
Extent element. The VDC extent defines the positive 90-degree angle to be the right angle from
the positive X-axis to the positive Y-axis.

18 June 1993
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SOURCE COLUMN C

(VDC EXTENT SPACE)

OURCE ROWR

w

SOURCE WtDTH=W SOURCE HEK.3HT=H

SYMBOL LOCATION (SLOC) ROW=R

SYMBOL LOCATION (SLOC) COLUMN=C

VDC EXTENT (Xl ,Yl ,XZ,Y2)

EXAMPLE WHERE VDC EXTENT IS SMALLER THAN IMAGE

FIGURE 2. Small VDC Extent input.

-

-
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(WC EXTENT SPACE) (X2,Y2)

w“

SOURCECOLUMN C
~

SOURCE Row

\
.—.

bl, Yl)
I.

t-.---...- —----------------- --------------------... -...--- .------------------------------------- .. ........... . .... ...—.-—---.---.”- ”””-—--— ——

SOURCE WtDTH=W SOURCE HEl@fT=H

SYMBOL WCATION (SWC) ROW -R

SYMBOL LOCATION (SLOC) COLUMN-C

VDC WENT (Xl ,Yl ,X2,Y2)

EXAhlPLE WHERE VDC -NT 1S LARGER THAN IMAGE

FIGURE 3. Large VDC Extent input.

5.1.1.4 Attribute elements. Attribute elements are used to describe the appearance of the
Graphical Primitive elements.

5.1,1 .4.1 Text Color element inuut. The CGM implementation for IWT’FS shall provide the
capability to input and interpret the Text Color element using the following format. The Text
Color element is used to suppon the text primitives. Red. Green, and Blue (RGB) v~ues me
specified using a single byte, and the last byte of the command shall be a null byte.

18 june 1993
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TABLE 28. Text Color intx.tt.

MSB LSB
15 14 13 12 11 10 9 876543210

1

5 14 3
= 0X51C3

RED GREEN

BLUE o

-

5.1.1 .4.2 Character He~ t. The CGM implementation for NITFS shall
provide the capability to input and interpret the Character Height element using the following
format. Variable character heights, as measured from baseline to capline, shall be supported.
The font, if given, is specified by the Font List and Text Font lnciex elements.

TABLE 29. Character Heitit inrmt.

MSB LSB
15 14 13 12 11 10 9 876543210

5 15 2 = 0x51 E2

CHARACTER_ HEIGHT

5. 1.1.4.3 Text Font Index element irmut, The CGM implementation for NITFS shall provide
the capability to input and interpret the Text Font Index element using the following format. The
Text_ Font_ index parameter is the index into the Font List array created from the Font List
element for seiection of a particular font.

18 June 1993
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TABLE 30. Text Font Index intmt.

MSB LSB
15 ]4 13 12 11 10 9 876543210

5 10 * 2 = 0x5142

I TEXT_FONT_INDEX

5.1.1 .4.4 Character orientatione lernent inDut. The CGM implementation for NXTFS shall
provide the capability to input and i.nterpret the Character Orientation element ustig the following
format. This command defines the orientation and skew of the character body in subsequent text
elements. Since the VDC Extent element is used to establish the direction of the positive X and
positive Y axis, the character orientation must be present to ensure that text characters are always
upright from left to right when the VDC Extent element defines Y increasing down or X
increasing left The following four cases apply to the Character Orientation element for each
possible VDC extent orientation:

a.

b.

c.

d.

VDC Extent element with
Y2)

X increasing right and Y increasing up (X 1 < X2 and Y 1 <

Character Orientation element not required or Y= 1 and X = 1 when Character orientation
present.

VDC Extent element with X increasing right and Y increasing down (X) <X2 and
Y1 >Y2).

Character Orientation element required with Y=- 1 and X =1.

VDC Extent element with X increasing left and Y increasing up (X 1> X2 and Y 1< Y2).

Character Orientation element required with Y= 1 and X=-1.

VDC Extent element with X increasing left and Y increasing down (X 1> X2 and
Y1>Y2).

Character Orientation element required with Y=- 1 and X=-1.

18.June 1993
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TABLE 31. Characte rOr ientation inDut.

MSB LSB
15 14 13 12 11 10 9 876543210

5 16- 8

0

Y

x

0

= 0x5208

= OXOOOO

= OXOOOO

.

5.1.1 .4.5 Fill Color element inuut. The CGM implementation for NITFS shall provide the
capability to input and interpret the Fill Color element using the following format. The Fill
Color command is used to support the filled-area primitives. RGB values are each specified
using a single byte, and the last byte of the command shall be a null byte.

TABLE 32. Fill Color inDuL

I 5

LSB
11 10 9 876543210

23 3

RED GREEN

BLUE o

.

= OX52E3

5.1.1 .4.6 Interior SNle element inmn. The CGM implementation for NITFS shall provide
the capability to input and interpret the Interior Styie element using the following format.
Filled-area primitives must support the Interior_ Style parameter for solid (1) and empty (4).

18 June 1993 30
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TABLE 33. Interior SNle inout.

MSB LSB
15 14 13 12 11 10 9 876543210

5 22 2 = OX52C2

INTERIOR_STYLE

5.1.1 .4.7 E&e Visibility elemenl irmut. The CGM implementation for NTTFS shall provide
the capability to input and interpret the Edge Visibility element using the following format. The
edge visibtiity command (1 = on) is supported for use in filled-area primitives.

TABLE 34. EdEe Visibility inrmt.

MSB LSB
15 14 13 12 11 10 9 876543210

r

5 30 2 = OX53C2

1 = Oxoool

5.1.1 .4.8 Ecke Width element irmut. The CGM implementation for ITITFS shall provide the
capability to input and interpret the Edge Width element using the fo[lowing fortnat. Variable
edge widths are supported for use in fdled-area primitives.

TABLE 35. Ed~e Width itmut.

MSB LSB
15 14 13 12 11 10 9 87654321O

5 28 2 = OX5382

I EDGE_WIDTH

31 18 June 1993
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5.1.1 .4.9 E.&ellm elemetu i.rmut. The CGM implementation for NITFS shall provide the -
capability to input and interpret the Edge Type element using the following format. The
Edge_Type parameter can be solid (1) or dashed (2).

TABLE 36. Ed~e TYm iJtDUt

MSB LSB
15 14 13 12 11 10 9 876543210

EDGE_TYPE

= OX5362

ide5.1.1.4.10 Ed~e Color element irmut. The CGM implementation for NITFS shall pro
the capability to input and interpret the Mge Color element using the following format. Edge
Color is supported for use in filled-area primitives. RGB values are each specified using a single
byte, and the last byte of the command shall be a null byte.

TABLE 37. E&e Color itmut.

MSB
15 14 13 12 11 10 9 8765

LSB
43210

1

5 29 3 = OX53A3

RED GREEN

BLUE o

5.1.1.4.11 Line Width element immt. The CGM implementation for NITFS shall provide
the capability to input and interpret the Line Width element using the following format. Variable
line widths are supported for use by line primitives.

18 June 1993
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TABLE 38. Line Width inmtt.

MSB LSB

15 14 13 12 11 10 9 876543210
i I I

5 3 ‘2

LINE_WIDTH

= OX5062

5.1.1.4.12 Line Tvm element inuut. The CGM implementation for NITFS shall provide the
capability to input and interpret the Line Type element using the following format. The
Line_Type parameter can be solid (1) or dashed (2).

TABLE 39. Line Tv~ irmut.

MSB LSB
15 14 13 12 11 10 9 87654321O

5 2 2 = 0x5042

I LINE_TYPE

5.1.1.4.13 Line Color element inuut. The CGM implementation for NITFS shall provide the
capability to input and interpret the Line Color element using the following format. Line colors
are supported for use by the line primitive. RGB values are each specified using a single byte,
and the last byte of the command shall be a null byte.

TABLE 40. Line Color inDut.

MSB
15 14 13 12 11 10 9 8765

LSB
43210

5 4

RED

3

GREEN

BLUE o

33

= 0x5083
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5.1.1.5 Grauhical primitive elements. The Graphical
components of a picture as contained in the CGM.

Primitive elements describe the visual -

5.1.1 .5.1 Text element irmut. The CGM implementation for NITFS shall provide the
capability to input and interpret the Text element using the following formats. The X and Y
parameters give the coordinates of the lower left hand comer of the text string. The flag
parameter is an integer (1) indicating that this is the f~ text in the string. The length parameter
is an unsigned byte containing the number of characters in the string. Finally, the text is given
as a character string C 1. C2, . Cn with length n. If necessary, the last byte is padded with a
zero so that the nexl command begins on a word boundary.

TABLE 41. Text uadded. short form irmut.

MSB LSB
15 14 13 12 11 10 9 876543210

I I
4 4 parameter list length

x

Y

1“

length = n cl

C2

Cn I o

= Oxooo1

18 June 1993 34
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TABLE 42. Text normadded. short form iIIDUt.

MSB LSB
15 14 13 12 11 10 9 876543210

( I 1
4 4 parameter list length

x

I Y

length = n (odd)

1

cl

C2

C(n-1) Cn

I =Oxooo1

35
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TABLE 43. Text ~added. long form intmt.

MSB LSB
15 14 13 12 11 10 9 876543210

4 4 31

parameter list length

x

Y

1

length = n (even) cl

C2

Cn o

18 June 1993
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TABLE 44. Text normadded. lon~ form inuut.

MSB LSB

w“’:’” 43~”0
parameter list length

x

Y

1

I

length = n (odd) cl

C2

C(n-1) Cn “

= OX409F

= Oxoool

5. 1.1.5.2 Po}v~orI element incmt. The CGM implementation for IWTFS shall provide the
capability to input and interpret the Polygon element using the following format. The polygon
parameters consist of a list of pairs of coordinates indicating the vertices of a polygon. The f~sl
vertex (Vertex IX, Vertex 1Y) is comected to the last (Vertex, Vertex) co close the
polygon. Polygons are not “clipped” to the image boundary; therefore, some coordinates may
specify off-image or off-screen locations, including negative locations. Note, the parameter list
length is given as the total number of bytes for all vertex parameters (4N).

18 June 1%3
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TABLE 45. Polw!on short form irmut.

MSB LSB
15 14 13 ~~ ]1 ]0 9 876543210

4 7
parameter list length

(4N)

Vertex i X

Vertex 1Y

Vertex2X

Vertex2Y

I

Vertex

Vertex

-

18 June 1993
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TABLE 46. Pohwon lon~ form input.

MSB LSB
15 14 13 12 11 10 9 876543210

4 7 31

parameter hst length (4N)

VertexlX

Vertex 1Y

Vertex2X

I

Vertex2Y

Vertex

Vertex

5.1.1 .5.3 Ellitxe element intmt. The CGM implementation for NITFS shall provide the

= OX40FF

capability to input and interpret the Ellipse element using the following format. The ellipse
parameters consist of a list of three pairs of coordinates. The frost pair, CenterX and CenterY,
give the location of the center of the ellipse. The other two pairs, EndlX, Endl Y, and End2X,
End2Y, specifi the end points of the first and second conjugate diameters. The ellipse interior
will be as specified by the Interior Style command, and the edge widti, rype, and color will be as
specified in the Edge Width, Edge Type, and Edge Color commands, respectively.

39 18 June 19!)3
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MSB

TABLE 47. ~l]iDW illDUt.

LSB
15 14 13 12 11 10 9 876543210

4 17 12 =

CenterX

CenterY

End 1X

End 1Y

End2X

End2Y

0x422C

5.1.1 .5.4 PolYline element inrmt. The CGM implementation for NITFS shall provide the
capability to input and interpret the Polyline element using the following format. The polyline
parameters consist of a list of pairs of coordinates indicating the vertices of a polyline (Vertex 1X,
Vertex 1Y) to (Vertex, Vertex). The line width, type, and color are specified by the
Line Width, Line Type, and Line Color commands, respectively. Polylines are not “clipped’( to
the image boundary. Therefore, some coordinates may specifi off-image or off-screen locations,
including negative locations. Note, the parameter list length is given as the total number of bytes
for all vertex parameters (4N).

18 June 1993
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TABLE 48. Polvline short form inuut.

MSB LSB

15 14 13 12 11 10 9 876543210

4 1
parameter list length

(4N)

Vertex 1X

Vertex I Y

Vertex2X

Vertex2Y

Vertex

Vertex

18 June 1993
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TABLE 49. Po)yline lon~ form intmt.

MSB LS B
15 14 ]3 12 11 10 9 876543210

I parameter list length (4N ) I
Vertexl X

Vertex 1Y

Vertex2X

Vertex2Y

Ver-tex(N)X

Vertex

5.1.1 .5.5 Elliptical Am element inmx. The CGM implementation for NITFS shall provide the
capability to input and interpret the Elliptical Arc element using the following format. A
conjugate diameter pair of an ellipse is a pair of diameters of the ellipse such that a tangent to the
eii.ipse at each endpoint is parallel to the other diameter. The centerpoinl (CenterX, CenterY)
specifies the center of an ellipse. The conjugate diameter endpoints (End 1X. End 1Y. and End2X.
Enci2Y) include one endpoint from each conjugate diameter; together with the centerpoint they

define the two conjugate diameters of the ellipse. StartVectorX and StartVectorY define a start
vector, and End VectorX ami End VectorY define an end vector. The tails of these vectors me

placed on the centerpoint. A start ray and end ray are derived from the stan and end vectors.
The start and end rays are the semi-infinite Imes from the centerpoint in the direction of the start
and end vectors respectively. The define arc begins at the intersection of the eUipse and the end
my in the direction defined as follows. A “conjugate radius” is defined to be haIf of a conjugate
diameter. Letting the centerpoint be labeled M, the f~st conjugate diameter endpoint P,. and the
second conjugate diameter endpoint Pz, then the line segments M-P, and M-P. define two
conjugate radii. referred to in what follows as the first conjugate radius and the second conjugate -
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L- radius respectively. The conjugate radii mtit at M and define two angles: the sum of the two
aq!es is 360 degrees. one angIe is less than 180 degrees and the other is greater than 180

degrees. The drawing direction of the elliptical arc is the direction from the first conjugate radius
to the second conjugate radius through the smaJler of these two mgles. Valid values of the three

specifying points of the ellipse are those which yield three distinct points. The specified ellipse is
non-degenerate if and only if the three points are non-colinear. Valid values of the vector
components are those which produce vectors of non-zero length. If the start ra)’ and end ray are
coincident. it is ambiguous whether the defined arc is null (zero arc length) or the entire ellipse.
The arc width. type and color are specified by the Line Width. Line Type and Line Color
commands. respectively,

L-

18 June 19Y3
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TABLE 50. EIIipticaJ Arc intmt.

MSB LSB
15 14 ]3 12 11 10 9 876543210

4 18 2()

CenterX

CenterY

End 1X

End 1Y

= 0X4254

End2X

End2Y

StamVectorX

StartVectorY

EndVectorX

End VectorY

5.1.1 .5.6 Elliutiul Arc Close element input. The CGM implementation for NTTFS shall
provide the capability m input and interpret the Elliptical Arc Close element using the following
format. A conjugate diameter pair of an ellipse is a pair of diametem of the ellipse such that the
tangent to the ellipse at each endpoint is parallel to the other diameter. The centerpoint (CenterX,
CenterY) specifies the center of an ellipse. The conjugate diameter endpoints (End 1X. End 1Y,
and End2X. End2Y) include one endpoint from each conjugate diameter; together with the
cemerpoint they define the two conjugate diameters of the ellipse. Start VectorX and StartVecIorY
define a start vector. and EndVectorX and EndVectorY define an end vector. The tails of these
vectors are placed on the centet-poin[. A start ray and end ray are derived from the start and end
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-. vectors. The start and end rays are the semi-infinite lines from the centerpoim in the direction of
the start and end vectors, respectively. The define arc begins at the intersection of the ellipse and
the end ray in the direction ciefmed m follows. A “conjugate radius” is defined to be half of a

conjugate diameter. Letting the centerpoint be labeled M, the first conjugate diameter endpoint
P1, and the second conjugate diameter endpoint PJ. then the line segments M-PI and M-Pz define
two conjugate radii, referred to in what follows as the first conjugate mdius and the second
conjugate radius. respectively. The conjugate radii meet at M and define two angles: the sum of

the two angles is 360 degrees, one angle is less than 180 degrees and the other is greater that 180
degrees. The drawing direction of the elliptical arc is the direction from the first conjugate radius(
to the second conjugate radius through the smaller of these two angles. Valid values of the three
specifying points of the ellipse are those which yield three distinct points. The specified ellipse is
non-degenerate if and only if the three points are non-cohnear. Valid values of the vector
components are those which produce vectors of non-zero Iength. If the stat ray and end ray are
coincident, it is ambiguous whether the defined arc is null (zero arc length) or the entire ellipse.
The last parameter. Close Type, specifies how the arc is closed (O=pie or 1=chord ). If the close
type is chord, a line is drawn between the endpoints of the arc. Lf the close type is pie. a line is
drawn from the beginning of the arc to the centerpoint of the ellipse and then to the end of the
arc. The interior of the arc will be specified by the lntenor Style cmtwnand. and the edge width.
type and color will be specified in the Edge Width. Edge Type. and Edge Color commands,
respectively.

-
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TABLE 51. Elliptical Arc Close intmt.

CenterX

CenterY

End 1X

End 1Y

End2X

End2Y

StartVectmX

St~VectorY

End VectorX

EndVectorY

Close Type

= OX4276

5.1.1 .5.7 Rectande element inpu[. The CGM implementation for NITFS shall provide the

capability to input and interpret the Rectangle element using the followbg format. The rectangle

is defined by two distinct points that are diagonal opposite comers of the rectangle where the
rectangle is oriented parallel to the VDC axes. The interior of the rectangle will be as specii7ed

by the Lnterior Style command. and the edge width. type and color will be as specified in the
Edge Width. Edge Type. and Edge Color commands. respective}’.
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TABLE 52. Rectande i.rmut.

MSB LSB

15 14 13 !2 11 1(7 9 876543210

4 11 8

Comer] X

Comer] Y

Comer2X

Comer2Y

5.1.1 .5.8 Circle element irmut. The (X3M implementation for NTTFS shall
capability to input and interpret the Circle element using the following format.
parameters. CenterX and CenterY, give the location of the center of the circle.
parameter, Radius. specifies the radius of the circle. Only non-negative values

provide the

= OX416H

The first two

The next
are valid for the

radius. The interior of the circle will & specified by the Lnterior Style command. and the edge
width. type and color will be as specified in the Edge Width. Edge Type. and Edge Culor
commands, respectively.

TABLE 53. Circle inuut.

MSB LSB
15 14 13 12 II 10 Y 876543210

4 Iz ii = OX4186

CenterX

CenterY

Radius
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5.1.1 .5.9 Circular Arc Center element irmut. The CGM implementation for NITFS shall
provide the capability to input and interpret the Circular Arc Center element using the following

format. The specified radius (Radius) and centerpoint (CenterX, CenterY ) define a circle.

StartVectorX and StartVectm-Y define a start vector. and EndVectorX and EndVectorY define an
end vector. The tails of these vectors are placed on the centerpoirtt. The start ray and end my =e
derived from the start and end vectors. The start and end rays are the semi-infmite lines from the
centerpoint in the direction of the start and end vectors respectively. The arc is drawn from the
intersection of the circle and the stan ray to the intersection of the circle. and the end ray in the
positive angular direction. as defined by-the VDC Extent. Valid vaiues of the vector components
are those which
specified by the

MSB

produce distinct vectors on non-zero length. The arc width. type and color are

Line Width. Line Type and Line Color commands. respectively.

TABLE 54. Circular Am Center input.

LSB
15 14 13 12 11 109X76543 210

4 15 14 = 0X41EE

CenterX

CenterY

Startx

staKY

EndX

End Y

Radius

5.1.1.5.10 Circular Arc Center Close element input. The CGM implementation for NITFS

shall provide the capability to input and interpret the Cim.dar Arc Center Close element using the
foliowing format. The specified radius (Radius) and centerpoint (CenterX, CenterY) define a
circle. StartVectorX and StartVectorY define a start vector. and EnciVectorX and End VectorY
define an end vector. The tails of these vectors are placed on the centeqmint. The start ray anti -

1%June 1993 4H
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end ray are derived from the start and end vectors. The start and end rays are the semi-infmite

lines from the centerpoint in the direction of the stan and end vectors. respectively. The arc is

drawn from the intersection of the circle and the start ray to the intersection of the circle and the
end my in the positive angular direction. as defined by the VDC Extent. The last parameter.
CloseType. specifies how the arc is closed ([ }=pie or 1=chord). lf the close type is chord. a line is
drawn between the endpoints of the arc. Lf the close type is pie, a Line is drown from the starting
point through the computed arc center m the ending point. Valid values of the vector components

are those wbch produce distinct vectors of non-zero length. The interior
m specified by &e
m the Edge Width.

MSB
15 14

4

Interior Style command. and the edge width. type and
Edge Type and Edge Color commands, respectively.

TABLE 55. Circular Arc Center Close input.

I

CenterX

of this eiement wjill be
color will be specified

LSB
2 1 [)

16

----- CenterY

I Startx

startY

EndX

EndY

Radius

I Close Type I

= OX421 ()

5.1.1.6 CGM binarv encodin~. The CGM elements
format as described in the FIPS PLJB 128 document.

4~

are represented in the binary encoding

18 Junr 1993
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5.1.1 .6.1 CGM bin at-y encodirm for input. The CGM implementation for NITFS shall prowde

the capability to input and interpret the CGM elements in the binary encoding format.

5.1.2 CGM interface output requirements.

5.1.2. I Deiimiter elements. The
structures wi~hin the metafile.

Delimiter elements

5.1.2.1.1 Be~in Metafde element outmt. The CGM

define boundaries for significant

implementation for NITFS shall provide
the capabilit} tc~generate and output the Begin Metafile element with the following formats. The
Begin Metafile element name is represented using the character string C 1, C2. .. Cn with length
n.

TABLE 56. Betzin Metafile padded. short form outtmt.

MSB LSB
15 14 13 1211 10 9 8 7 6 5 4 3 2 1 (~

O 1 parameter list length
.

length = n (even) c1

C2
I

Cn o

TABLE 57. Be@ Metafile n;mtmdded, shon form outtmt.

MSB LSB

15 14 13 12 11 10 9 876543210
r

O 1 parameter list length

length = n (odd) cl

c~

C(n-1) Cn

1%
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TABLE 58. Begin Metaf31e tmdcled, long form m.ttm.tt.

MSB LSB
15 14 13 12 11 10 9 87654321(}

O 1 31

parameter list length

length = n (even) c1

C2

Cn (1

TABLE 59. Begin Metafile nonrmdded, long form output.

MSB LSB
15 14 ]3 1211 10 9 8 7 6 5 4 3 2 1 ()

() 1 31

parameter list length

length = n (odd) cl

C2

I

C(n-1 ) (37

= 0xO03F

= 0xO03F

5.1.2.1.2 Begin Picture element outmtt, The CGM implementation for NITFS shall provide
the capability to generate and output the Begin Picture elemem with the following formats. The
Begin Picture element name is represented using the character string C 1. C2. .. Cn with length n

18 June 1993
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TABLE 60. Begin Picture padded, short form output

MSB LSB
15 14 13 12 11 1(19876543 210

0 ? parameter list length

length = n (even) cl

C2

Cn ()

TABLE 61. Be&in Picture nonpdded. shun form output.

MSB LSB

15 14’ 13 12 11 IO 9 876543210

I I
parameter list length

length = n (odd) cl

I

I

C(n-1 ) Cn

Downloaded from http://www.everyspec.com
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TABLE 62. Begin Pictm rmrklecl. Iontz form outtmt.

MSB LSB

15 ]4 13 1211 10 9 x 7 6 5 4 3 2 1 0

0 3 3] = OXO07F

parameter list length

length = n (even) cl

C2

Cn ()

.

TABLE 63. Be~in Picture nonr.mckied. long form outtmt.

MSB LSB
15 14 13 12 11 109X76543 210

0 3 71

parameter list length

.

length = n (odd) cl

C(n-i) Cn

5.1.2.1.3 Begin Picture Bodv element our~ut. The CGM implementation for NITFS shall
provide the capability to generate and output the Begin Picture Body element using the following
format.

1X June 1993
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TABLE 64. Bexin Picture Body output.

MSB LSB
15 14 13 12 11 109 H76543 210

-

() 4 () = OX(X)N)

5.1.2.1.4 End Picture element output. The CGM implementation for NITFS shall provide the
capability to generate and output the Enci Pi~~ure element using the following format.

TABLE 65. End Picture output.

MSB LSB
15 14 l?i 12 II 109876543 21()

O 5 () = OX(K).40

5.1.2.1.5 End Metafile element output. The CGM implementation for NITFS shall provide
the capability to generarc and output the End Metafile element using the following forma.

TABLE 66. End Metafile output.

() 2 () = OX(XM()

5.1.2.2 Metafile Descriptor elements. The Mettille Descriptor elements describe the
functional conten~. default conditions. and characteristics of the Metafile.

5.1.2.2.1 Metafile Version element output. The CGM implementation for NITFS shall
provide the capability to generate and output the Metafile Version element
(version 1) using the following format.

-
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TABLE 67. Metafile Version outtmt.

MSB LSB
15 14 13 12 11 10 9 x 7 6 5 4 3 2 1 ()

1 I 2 = ox 1022

I

1 = OXOOO1

5.1.2.2.2 Metafile Description element output. The CGM implementation for NITFS shall
provide the capability to generate and output the Metafde Description element using the following
formats. The Metafile Description element name is represented using the character string

... Cn with length n.
cl. C2.

TABLE 68. Metafile Description padded. short form output.

MSB LSB
15 14 13 121.1 10 9 8 7 6 5 4 3 2 1 0

1 ~ parameter list length

length = n (even) cl

C2

Cn O
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TABLE 69. Metafile Description nonpadded. shofi form output.

MSB
]Q 11 10 9

,
1 2

I
length = n (odd J

LSR

parameter list length

cl

C2

C(n-1) Cn

TABLE 70. Metafile Description tmdded. lmm fori-n outrm~.

MSB LSB
15 14 13 12 11 10 9 876543210

parameter list length

length = n (even) c1

C2

Cn O

)x105F
—

56
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MSB

15 14 13 12

MIL-STD-2301

Metafiie Descrimion nonpadded, lonr. form output.

LSB

11 10 9 876543210

1 2 31

parameter list length

length = n (odd) cl

C2

C(n-1) Cn

= OX1O5F

5.1.2.2.3 Metafile Element List element output. The CGM implementation for NTI’TFSshall
provide the capability to generate and output the Metafile Element List element using the
foIlowing format, The subset of commands from which metafde elements are chosen K specified

by the CGM defined as “Drawing Plus Control Set” when the second parameter is one.

TABLE ’72. Metafiie Element List output

MSB LS B

15 14 13 1211 10 9 x 7 6 5 4 3 2 1 0
r

1 11 6

1

-1

1

=OX1166

= OX(IOO!

= OXFFFF

= OXOOOI

5.1.2.2,4 Font List element output, The CG M implementation for NITFS shall provide the
capability to generate and output the Font List element using the following formats. The first font
name defined in the list is of length x with the font name given as the character string C 1, C2, ...

5? II+June, 1993
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Cx and assigned to index 1. The last font name defmetl in the list is of length z with the font

name given as the character string C 1. C2. .. C7 and assigned to index N. Named fonts arc
selected by using the Text Font index element.

TABLE 73. Fon[ Lisl Padded. short form outmn.

1 13 parameter list length

length = x c1

I

length = z cl

C2

Cz o

1X lune 199?
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TABLE 74. Font List nmpadded, short form output.

MSB LSB
15 14 13 12 II 10 9 876543210

I 13 parameter iist length.

length = x cl

C2

C(x-1) Cx

iength = ~

c1 C2

Cz

IX June i993
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TABLE 75. Font List rmdded, lon~ form output.

MSB LSB
]5 ]4 13 1211 10 9 H 7 6 5 4 ? 2 1 ()

I

length = x

parameter list length

C2

Cx

length = z

C2

Cz

c1

c1

(1

=oxll BF

6()
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TABLE 76.

MSB

15 14 13 12 11

MIL-STD-2301

Font List normadded, lon~ form output.

LSB

1098765432 I(J

1 l-l ?]

parameter hst length

length = n c1

C2

C(n-1 ) Cn

length = z

c1 c~

Cz

.
=OX1l BF

5.1.2.3 Picture Descritnor elements. The Picture Descriptor Elements set the interpretation
modes of the attribute elements.

format,

TABLE 77.

5.1.2.3.1 Color Selection Mode elemem oumut. The CGM implementation for NITFS shall
provide the capability to generate and output the Color Selection Mmie element using the
following

Color Selection Mode outtmt.

MSB
15 14 13 12 II 10

LSB
9 876543210

1

= 0X2042

= OXml
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5.] .~.~-z ~Pe Width spwlficatl~n Mode element ~ut~ut. me CGM implementation for

NJTFS shall provide the capability to generate and output the Edge Width Specification Mode
element using the foll~}wing forma[. Edge width is specified in “absolute mode, ” which indicates
that the width is spccif:ed in pixels. This command is used to suppon filled-area primitives.

TABLE 78. E@e Width Specification Mode output

MSB
15 14 13 12

F

2

11 10 9 8 7 6 5

LSB
43210

5 = OX20A2

= ox(MMM)

5.1.2.3.3 Line Width Specification Mode element output. The CGM implementation for
NITFS shall provide the capability to generate and output the Line Width Specification Mode
element using the following format. Line width is specified in “absolute mode.” which indicates
that the width is specified in pixels. This command is used to support the Polyline primitive.

TABLE 79. Line Width Specification Mode output.

MSB LSB
1.5 14 13 12 11 1(} 9876543 210

o = OXCK)C)O

—-

5.1.2.3,4 VDC Extent element r)uttmt. The CGM implementation for NITFS shall provide the
capability to generate and output the VDC Extent element using the following format.

-
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TABLE 80. VDC Extent output.

2 6 8 = OX20CN

xl

I Y1 I

x2

Y2

This element (illustrated on figures 4 and 5 ) defines the rectangular extent of the VDC space and
the orientation of VDC space (the direcnon of the positive X and positive Y axes). The extent
and orientation of VDC space is indicated b~’ givtng the coordinates of lower lefi hand and upper
right hand comers of the VDC extent. The VDC extent space is a one-to-one map from the VDC
extent to the source coordinates. The VDC’ extent origin (().0) is mapped onto the source at the
row and column location given by the SLOC field in the Symbol Subheader for a given image.
The Symbol Subheader and the SLOC field are ciefmed in the MIL-STD-2500 document. Note
that X 1 and X2 cannot be equal. and Y 1 and Y2 cannot be equal. Note that the proper Character
Orientation element must be present to ensure that CGM text is orientated right side up for a
given VDC Extent element.
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SOURCE COLUMN C

w

SOURGE WIDTH=W SOURCE HEIGHT=H

SYMBOL LOCATION (SLOC)ROW=R

SYMBOL LOCATION (SLOG) COLUMN=C

VDC EXTENT (Xl ,Yl ,X2,Y2)

EXAMPLE WHERE VDC E~ENT IS SMALLER THAN IMAGE

FIGURE 4. Small VDC Extent output

1X June 1993 (i4
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(VDC EXENT SPACE)
;

1/
SOURCE COLUMNC

(X2,Y2)

.———.

H

.. ........ ................—----------

SOURCE WtDTH-W SOURCE HEIGHT=H

SYMBOL LOCATION (SLOC) ROW= R

SYMBOL @ATION (SLOC) COLUMN-C

VDC EXTENT (Xl ,Yl ,X2,Y2)

EXAMPLEWHEREVOC EXTENTIS MRGER THAN IMAGE

FIGURE 5. Lame VDC Extent output.

5.1.2.4 At-tribute elements. The Atrnbute elements are used to describe the appearance of the

Graphical Primitive elements. Full color may be specified for the Elements dealing with color.
,Col&r items for receiving systems unable m support full color must be mapped to colors they are
able to support.

18 June 1993
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5.1.2.4.1 Text Color element outmut. The CGM implementation for NITFS shall provide the -

capability to generate and output the Text Color element using the fdluwing furmat. The Tex~
Color element is used to suppon the text prirnitlves. RGB values are each specified using a

single byte, and the last byte of the cm-ttmand

TABLE 81.

MSB
15 14 13 12 11 10 9

shall be a null byte.

Text Color output.

LSB
87654321(~

5 14 3 = 0X51 C3

I
RED GREEN

BLUE O

5.1.2.4.2 Character l-leight element output, The CGM implementation fur NITFS shall

provide the capability to generate and output the Character Height element using the followtig
format. As measured from baseline to capline. variable character heights shall be supponed. If
given. the fom is specified by the Font List and Text Font Index elements.

TABLE 82. Character Height output.

MSB LSB

15 14 13 1211 10 9 8 7 6 5 4 ~ 2 1 ()

5 15 2

CHARACTER_ HEIGH’T

= 0x51 E2

5.1.2.4.3 Text Fnnt Index element outmt. The CGM implementation for NITFS shall provide
the capability to generate and output the Text Font index element using the fullowing format.
The Text_ Font_ index parameter is the index into the Font List array created from the Font List
element for selection of a particular font.

-

18 June 19W 6(7
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TABLE 83. Text Font index output.

MSB LSB

15 14 13 12 11 jo q 87654321 0

5 1() ~ = [)X5142

TEXT_ FONT_ INDEX

5,12.4.4 Character Orientation element output. The CGM implementation for NITFS shall
provide the capability to generate and output the Character Orientation element using the
following format. This command defines the orientation and skew of the character body in

subsequent text elements. Since the VDC Extent element is used to establish the direction of the
positive X and positive Y axis, the character orientation must b present to ensure that text
characters are always upright from left to right when the VDC Extent element defines Y
increasing down or X incremirtg left. The following four cases apply m the Character Orientation

element for each possible VDC extent orientation.

a. VDC Extent element with X increasing right and Y increasing up (X J<X2 and Y1 <Y2).

Character C)nentat ion element not required or Y= 1 and X=1 when Character Orientatmn
present.

b. VDC Extent element with X increasing right and Y increasing down (X 1<X2 and
Y1>Y2).

Character Orientation eletnent required with Y=- 1 and X=1.

c. VDC Extent element with X increasing Ieft and Y increasing up (X1>X2 and YI<Y2).

Character Orientation element required with Y= 1 and X=-1.

d. VDC Extent element with X increasing left and Y increasing down (X 1>X2 and Y 1>Y2).

Character Orientation element required with Y=- 1 and X=-1.

67
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TABLE 84. Character Orientation mtttm~.

MSB LSB

15 14 13 ]~ 1] 10 9 876543210

Y

x

(1

= 0X52(N

= OX{MMN

= OX(X)(K)

5.1.2.4.5 Fill Color element output. Provide the capability to generate and output the Fill
Color element using the following format. The Fill Color command is used to support the

filled-area primitives. RGB values are each specitled using a single byte. and the la!!t byte of the
command shall be a null byte.

TABLE 85.

MSB
15 14 13 12 11 10 9

Fill Color output.

LSB
87654 ~21(J

,

5 23 3 = OX52E3

RED GREEN

BLUE ()

5.1.2.4.6 l.nterior Stsle element outcntt. The CGM implementation for ?TITFS shall provide

the capability to generate and output the Interim Style element using the following format.
Filled-area primitives must support the lmerior-sty~e parameter for sofid t 1) ~d emPtY (4~
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TABLE 86. interior Style outtmt.

MSB LSB

15 14 ]3 ]j ]] 1(~ 9x7654? 210

5 22 ~ = OX52C2

I INTERIOR.STYLE I
5.1.2,4.7 Ecke VisIbihty element output. The CGM implementation for NITFS shall provide

the capability (o generate and
edge visibility command ( 1 =

MSB
15 14 13 12

output the Edge Visibility element using the following format. The
on) is supported for use in filled-area primitives.

TABLE 87. EdPe Visibiiitv output.

LSB
11 1(1 9 87654321 0

5 30 ~ = 0x53C2

1 = OX(XK)l

5.1.2,4.8 Edge Width element output. The CGM implementation for NTTFS shall provide the
capability to generate and output the Edge Width element using the following format. Variable
edge widths are supported for use in fdled-area primitives.

TABLE RN. Edge Width output.

MSB LSB
15 14 13 1211 10 9 8 7 6 5 4 3 2 1 ()

5 ~g ~ = [)x5382

EDGE_WIDTli
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5.1.2.4.9 Ed~.e Type element output. The CGM implementation for NITFS shall provide the —
capability to generate and output the Edge Type element using the following format. The

Edge_Type parameter can be solid ( 1) or dashed (2).

TABLE 89. Edce Type outrmt.

lvlSB LSB
15 14 13 12 11 10 9 876543210

EDGE.TYPE

5.1.2.4.10 Edce Color element outuut. The CGM implementation for NITFS shall provide the
capability to generate and output the Edge Color element using the following format. Edge color
is supported for use in filled-area primitives. RGB values are each specified using a single byte,
and the last byte of the command shall be a null byte,

.

TABLE 9(J. Edge Color outtxn.

MSB LSB
15 14 13 12 1] 10 c) ~ 7 ~ 5 4 ~ 2 ] ()

t

5 29 3 = 0x53A3

RED GREEN

BLUE o

5.1.2.4.1 I Line Width element outuut. The CGM implementation for NJTFS shall provide the
capability to generate and output the Line Width element using the following format. Variable
line widths are suppofied for use by line primitives.

18 June 1997 7()
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TABLE 91. Line Width output.

MSB LSB

15 14 13 ]~ 11 ]() q) 876543210
T

5 3 2

LINE_ WLDTH

= OX5062

5.1.2.4.12 Line Tv B element outtwt. The CGM implementation for NITFS shall provide the
capability to genera~e and output the Line Type element using the following format. The
Line_Type parameter can be solid ( 1) or dashed (2).

TABLE 92. Line Type output.

MSB LSB

15 14 13 1211 10 9 H 7 6 5 4 3 2 1 0

5 2 ~

LINE_TYPE

= 0x5042

5. 17.4<] ~ L~e Co]c)r ~lement output, The (“M imp]~mentation for N~FS sh~] provide the

capability to generate and output the Line Color element using the following format. Line COIOR
are supported for use by the line primitive. RGB values are each specified using a single byte,
and the last byte of the command shall be a null byte.

TABLE 93. Line Color outmtt.

5 48 3

RED GREEN

BLUE o

= 0X5083
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5.1.2.5 Gra~hical Primitive elements. The Graphical Primitive elements describe the visual
components of a picture in the CGM.

5.1.2.5.1 Text element output. The CGM implementation for NITFS shall provide the

capability to generate and output the Text element using the foUowing formats. The X and Y
parameters give the coordinates t}f the lower left hand Comer of the text string. The flag
parameter is an integer ( 1) indl~ating that this is the final text in the string. The length parameter
is an unsigned byte containing the number of characters in the string. FinaIly, the text is given a$
a character string C 1. C2, .. Cn with length n. If necess~. the last byte is padded with a zero
so that the next ~ommartd begins on a w&d bounda~’.

TABLE 94. Text ~added, shut-t furm output.

MSB LSB
IS 14 ]3 lQ 1] 1098765432 10

4 4 pammeter list length

1 1

x

Y

1

length = n c1

C2

Cn o

= OXOOO1

-
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TABLE 95. Text nonrmdded, short form output.

MSB LSB

15 14 13 lQ ]] 109876543 210

4 4 parameter hst length

x

Y

I

length = n (odd) cl

.
C2

C(n-1) Cn

= Oxooo 1

77 1S lurw 1993
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TABLE 96. Text Padded, long form output.

MSB LSB
15 14 13 12 11 10 9 876543210

4 4 31 = OX4WF

parameter list length

x

Y

1 = OXOOO1

length = n (even) cl

C2

Cn ()

74
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TABLE 97. Text nonpadded, long form output.

MSB LSB
15 ]4 ]3 12 1] 10 9 N 7654321()

I parameter list length

x

Y

1

1

iength = n (odd) c1

C2

C(n-1 ) Cn

= “t)x409F

= ox(xx)]

5, 1.2.S.2 Po]y~on element out~ut. The CGM implementation for NJTFS shall provide the
capability to generate and output the Polygon element using the following format. The polygon
parameters consist of a list of pairs of coordinates indicating the vertices of a polygon. The fmr
vertex (Vertexl X, Vertex 1Y) is connected to the Imt (Vertex. Vertex) to close the
polygon. Polygons are not “clipped” to the image boundary. Therefore. some coordinates may
specify off-image or off-screen locations, including negative locations. Note. the parameter list
length is given as the total number of bytes fur all vertex parameters (4 N).

75 18 June 1993

Downloaded from http://www.everyspec.com



TABLE 98.

MSB

MIL-STD-2301

Polwon short form outtmt.

LSB

15 14 13 12 11 10 9 x 7 6 5 4 3 2 1 ()

4 7
parameter list length

(4N)

Vertex 1X

Vertexl Y

Vertex2X

Vertex2Y

.

Vertex

Vertex

-

.
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TABLE 99. Polygon lotm form output.

MSB LSB

15 14 13 lQ 1] ]() 9 876543210
—

4 7 ?]

parameter list length (4N )

Venexl X

Vertex 1Y

Vertex2X

Vertex2Y

Vefiex(N)X

Vertex

= OX40FF

5.1.2.5.3 Ellitme element outDut. The CGM implementation for NITFS shall provide the
capability to generate and output the Ellipse element using the following format. The ellipse
parameters consist of a list of three pairs of coordinates. The first pair. CenterX and CenterY.
give the location of the center of the ellipse. The other two pairs. End 1X, End 1Y, and End2X,

End2Y, specify the end points of the first and second conjugate diameters. The ellipse interior
WLLIbe as specified by the interior Style command. and the edge width. type. and color will be as

specified in the Edge Width. Edge Type. and Edge Color commands respectively.

77 18 June !99?
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TABLE 100. Ellinse m.lmur.

MS)3 LSB

15 14 ]3 1211 10 9 8 7 6 5 4 ? ~ 1 ()

I
4 I 17 I 12

CenterX

Center}’

End 1X

End 1Y

End2X

End2Y

= 0X422C

-

5.1.2.5.4 Polvlhe element uut~ut. The CGM implementation for NITFS shall provide the
capabdity to generate and output the Polyl.ine element using the folJowing fw-rnat. The polyline
parameters consist of a list of pairs of coordinates indicating the vertices of a polyline (Vertex 1X.
Vertexl Y) to (Vertex, Vertex). The line width, type, and color are specified by the
Line Width. Line Type. and Line Color commands, respectively. Polylines are not “clipped” to
the image boundary. Therefore. some coordinates may specify off-image or off-screen locations.
including negative locations. Note. the parameter list length is given as the total number of bytes
for all vertex parameters (4N ).

-
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TABLE 101. Polvline shor( form outPut.

MSB LSB

15 14 ]3 12 II 10 Y 876543210

4 1
parameter I-M length

(4N )
I I

Vertexl X

Vefiex 1Y

Vertex2X

Vertex2Y

.

Vertex

Vertex

79 18 June 1993
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TABLE 102. Polyline lon~ form output.

MSB LSB
15 14 13 12 11 ]() 9 87654321[)

Y

4 1 3] = 0x403F

parameter list length (4N )

I i

Vertexl X

Veflex 1Y

Vertex2X

Vertex2Y

Vertex

Vertex

5.1.2.5.5 Elliptical Arc element outmtt. The CGM implementation for NITFS shall provide
the capability to generare and output the Elliptical Arc element using the following fm-rnat. A
conjugate diameter pair of an ellipse is a pair of diameters of the ellipse such that a tangent to the
ellipse at each endpoint is parallel to the other diameter. The centerpoint (CenterX, CenlerY)
specifies the center of an ellipse. The conjugate diameter endpoints (End 1X. End 1Y, and End2X,

End2Y) include one endpoint from each conjugate diameter, Together with the cemerpoint. they

define the two conjugate diameters of the ellipse. StartVectorX and StartVectorY define a start
vector. and EndVectorX and Enti VectorY define an end vector, The tails of these vectors are
placed on the centerpoint. A start ray and end ray are derived from the start and end vectors.
The start and end rays are the semi-infinite lines from the centerpoint in the direction of the start

and end vecmtx, respectively. The define arc begins at the intersection of the ellipse and the end
ray in the direction defined as follows. A “conjugate radius “ is defined to be half of a conjugate

diameter. Letting the center-point be labeled M, the first conjugate diameter endpoint PI. and the

second conjugate diameter endpoint PJ. then the line segments M-PI and M-P? define two

conjugate radii, referred to in what foll~}ws as the first conjugate radius and the secrmd conjugate -
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radius. respectively. The conjugate radii meet at M and define two angles: the sum of the two
angles is 360 degrees, one angle is less than 180 degrees and the other is greater than 180

degrees. The drawing direction of the elliptical arc is less than 180 degrees and the other is
greater than 180 degrees. The drawing direction of the elliptical arc is the direction from the first

conjugate radius to the second conjugate radius through the smaller of these two angles. Valid
values of the three specifying points of the ellipse are those which yield three dkinct points. The

specified ellipse is non-degenerate if and only if the three points are non-coi.inear. Valid values of
the vector components are those which produce vectors of non-zero length. H the sta.n ray and
end ray are coincident. it is ambiguous whether the defined arr is null (zero arc length) or the
entire ellipse. The arc width. type and color are specified by the Line Width. Line Type, and
Line Color commands, respectively.

-----

81 18 June 1993
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103. Elliptical Arc ourmtt.

LSB
9 876543210

4 lx 2()

CenterX

CenterY

End 1X

End I Y

End2X

I End?Y

= 0x4254

StartVectm_X

Start VectorY

End VectorX

EndVectorY

5.1.2.5.6 Elliptical Arc Close element outtmt. The CGM implementation for NITFS shall
provide the capability to generate and output the Elliptical Am Close element using the following
format. A conjugate diameter pair of an ellipse is a pair of diameters of the ellipse such that a
tmgent to the ellipse at each endpoint is parallel to the other diameter. The centerpoint (CenterX.

CenterY) specifies the center of an ellipse. The conjugate diameter endpoints (End 1X. End 1Y.

and End2X, End2Y) include one endpoin( from each conjugate diameter. Together with the
centerpoint. they define the two conjugate diameters of the ellipse. Start VecturX and
StartVectorY define a sta.n vector, and EndVeclorX and EndVector}’ define an end vector. The
tails of these vectors are placed on the centerpoint. A start ra) and end ray are derived from the

18 June 1923 K!
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- start and end vectors. The stan and end rays are the semi-infmite lines from the centerpoint in
the direction of the start and end vectors. respectively. The define arc begins at the intersection of
the ellipse and the end ray in the direction defhxi as foIlows. A “conjugate radius” is defined to

be half of a conjugate diameter. Letting the centerpoint be labeled M, the fu’st conjugate diameter

endpoint P,, and the second conjugate diameter endpoint Pz, then the line segments M-PI and M-
Pz define two conjugate radii. referred to in what follows as the first conjugate radius and the

second conjugate radius. respectively. The conjugate radii meet at M and define two angies: the
sum of the two angles is 360 degrees, one angle is less than 180 degrees and the other is greater

than 180 degrees. The drawing direction of the elliptical arc is the direction horn the first
a.mjugate radius to the second conjugate radius through the smaller of these two angles. Valid
values of the three specifying points of the ellipse are those which yield three distinct points. The
specified ellipse is non-degenerate if and only if the three points are non-colinear. Valid values of

the vector components are those which produce vectors of non-zero length. If the start ray and

end ray are coincident, it is ambiguous whether the defined arc is null (zero arc length) or the
entire ellipse. The last parameter. Close Type, spectiles how the arc is closed (O=pie or 1=chord).
lf the close type is chord, a line is drawn between the endpoints of the arc. If the close type is
pie. a line is drawn from the beginning of the arc to the centerpoint of the ellipse and then to the
end of the arc. The interior of the arc will be as specified by the Interior Style cumrnand. and the
edge width, type and color will be specfled in the Edge Width, Edge Type. and Edge Color
commands, respectively.

.

18 June 1993
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TABLE 104. Ellimical Arc Close outuut.

MSB LSB
15 14 13 12 11 10 9 x 7 6 5 4 3 2 1 (J

4 19 22

CenterX

CenterY

\

End 1X

Emi I Y

Enci2X

Enc12Y

StartVectorX

EntiVectorX

EndVect mY

Close Type

= (-)X4276

5.1.2.5.7 Rectanple element outout. The CG M implementation for NITFS shall provide the
capability to generate and output the Rectangle element using the fulhwing format. The rectangle
is defined by two distinct points that are diagonally opposite comers of the rectangle where the
rectangle is oriented parallel to the VDC axes. The interim of the rectangle will be as specified
the interior Style command, and the edge width, type and color will be specified in the Edge

Width, Edge Type, and Edge Color commands, respectively.
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TABLE 105. Rectarwle output,

--

MSB LSB

15 14 13 12 11 10 9 876543210

4 11 8

Comer] X

corner 1Y

Comer2X

Comer2Y

= 0X4168

5.1.2.5.8 Circle element outtmt. The CGM implementation for NTTFS shall provide the
capability to generate and output the Ci.rc]e element ustig the following format. The first two
parameters, CenterX and CenterY, give the location of the center of the circle. Only non-negative
values are valid for the radius. The interior of the circle will be as specified in the interior Style
command. and the edge width, type and color will b specified in the Edge Width. Edge Type,
and Edge Color commands. respectively.

TABLE 106. Circle output.

MSB LSB
15 14 13 12 11 10 9 876543210

4 ~~ 6

CenterX

CenterY

Rad]us

= OX4186
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5.1.2.5.9 Circular Arc Center element output. The CGM implementation for NITFS shall -

provide the capability to generate and output the Circular Arc Center elemenr using the following
format. The specified ra[iius (Radius) and centerpoim (CenterX. CenterY) define a circle.

Sta.nVectorX and StanVectorY define a sta.n vector, and EndVectorX and Endvectorl’ define an
end vector. The tails of these vectors are placed on the centerpoint. The stari ray and end ray are
derived from the start and end vectors. The stan artd end rays are the semi-infinite i.ines from the
centerpoin[ in the direction of the start and end vectors. respectively. The arc is drawn from the
intersection of the circle and the stafl ray to the intersection of the circle and the end ray in the
positive angular direction, as defined by the VDC Extent. Valid values of the vector components
are those which produce distinct vectors of non-zero length. The arc width. type and color are
specified by the Line Width. Line T>’pe. and Line Color commands. respectively.

TABLE 107. Circular Arc Center outuut.

MSB LSB
15 14 13 1211 10 9 8 7 6 5 4 ? 2 1 ()

7

4 15 14 = 0X41 EE

CenterX

I Cent erY
I

I Startx
I

I startY I

EndX

EndY

Radius

1 J

5.1.2.5.10 Circular Arc Center Close element outuut. The CGM implementation for NITFS

shall provide the capability to generate and output the Circular Arc Center Close element using
the following format. The specifleci radius (Radius) and centerpoint (CenterX, CenterY) define a
circle. StartVectorX and StartVectorY define a stan vector. and EndVectorX and End VectorY
define an end vector. The tails of these vectors are placed on the centerpoin(, The sta ray and -
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I_

end ray are derived from the starl and end vectors. The start and end rays are the semi-infinite

lines from the centerpoint in the direction of the start and end vecturs, respectively. The arc is
drawn from the intersection of the circle and the start ray to the intersection of the circle and the
end ray in the positive angular direction. as defined by the VDC Extent. The last parameter.

CloseType. specifies how the arc is closed (O=pie or 1=chord). if the close type is chord, a line IS
drawn between the endpoints of the arc. M the close type is pie. a line is drawn from the staning

1 point through the computed arc ureter to the ending point. Valid values of the vector components

are those which produce distinct vectors of non-zero length. The interim of this element will be
I

M specified by the Interior Style command, and the edge width, type and color will be specified
I in the Edge Width, Edge Type, and Edge Color commands. respectively.

TABLE 108. Circular Arc Center Close outuut.

MSB LSB

15 14 13 1211 10 9 8 7 6 5 4 3 2 1 0

4 16 16

CenterX

CenterY

Startx

startY

EnclX

EndY

Rachus

Close Type

= OX4210

5.1.2.6 CGM bin a.rY encoding. The CG M elements are represented in the binary encoding
for-mar as described in the FIPS PUB 128 document,
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5.1.2.6.1 CGM binaw encodinz for outrwt . The CGM implementation for NITFS shall -

provide the capability to generate and output the CGM elements in the birt~ encoding format.

5.z Fun~lona] requirements. The CGM Imp]ementat]on for NIT?% complies with the

specifications established in FIPS PUB 128. The following requirements establish the element
position and functional requirements for the CGM implementation for NTTFS. The words
“command’” and “element” are used synonymously throughout this document.

5.2.1 CGM element tmsition reai.rements.

5.2.1.1 CGM element Position intmt rectuirements.

5.2.1 .1.1 Be~in Metafiie element t)ositicm for inuut. The CGM implementation for NITFS
shall interpret the Begin Metafile element as the first command in the metafiJe.

5.2.1 .1.2
interpret the

5.2.1 .1.3
hTITFS shall

Be&~ Plcmre e]ement posltl~n for input. The CGM implementation for NITFS shall

Begin Picture element after all Mettille Descriptor elements in the metafile.

Begin Picture Body element Position for inmt. The CGM implementation for
interpret the Begin Picture Body element after each Begin Picture element and its

associated Picture Descriptor elements.

5.2.1 .1.4 End Picture element position for input. The CGM implementation for NITFS shall
interpret the End Picture element after any Begin Picture Bod~ element and i~s associated
Attribute and Graphical Primitive elements.

—.

5c~ 1. ~.5 End Metafi]e element position for input. ~~ CGM irnp]ementaticm for NITFS shall

interpret the End Metafile element as the law element in the metafile.

5.2.1 .1.6 Metafile Descriptor elements position for intmt. The CG M implementation for
NITFS shall interpret all Metafile Descriptor elements after the Begin Metafile element and before
any Begin Picture elements. The Metafile Version element, the Metafile Element List element

and the Metafile Description element shall be the first three metafile descriptor elements in that
order.

5.2.1 .1.7 Picture Descriptor elements t)osition for intmt. The CGM implementation for NITFS
shall interpret all Picture Descriptor elements after the Begin Picture element and before the Begin
Picture Body element.

5.2.1 .1.8 Attribute elements Position for input. The CGM implementation for NITFS shall
interpret any Attribute Element after the Begin Picture Body element and before the Graphical
Primitive element to which it applies.

5.2.1 .1.9 Graphical Primitive elements Rosition for input. The CGM implementation for
NITFS shall interpret any Graphical Primitive elements after the Begin Picture Body element and
any associated Attribute elements for that Graphical Primitive element and before the End Picture
element.

-
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Downloaded from http://www.everyspec.com



I MIL-STD-2301

..__ 5.2.1.2 CGM element cmsition output rectuirements.

\ 5.2.1 .2.1 Begin Metafile element Position for nuttwt. The CGM implementation for NIT’FS
I shall generate the Begin Metafile element as the fwst command in the metafile.

5.2.1 .2.2 Be~in Picture element Position for outuut. The CGM implementation for NITFS
shall generate the Begin Picture element after all Metafde Descriptor elements in the metafde.

5.2.1 .2.3 Be~in Picture Bodv element Position for outtmt. The CGM implementation for
~ NITFS shall generate the Begin Picture Body element after each Begin Picture element and its

associated Picture Descriptor elements.1

5.2.1 .2.4 End Picture element Position for outtmt. The CG M implementation for NITFS shall

generate the End Picture element after any Begin Picture Body element and its associated
Attribute and Graphical Primitive elements.

5.2.1 .2.5 End Metafile elemem Position for output. The CGM implementation for NITFS

shall generate the End Metafile element as the last element in the metafile.

5.2.1 .2.6 Metafile Descriptor elements tmsition for output. The CGM implementatmn for
NITFS shall generate all Metafde Descriptor elements after the Begin Metafile element and before
any Begin Picture elements. The Metafle Version element, the Metafile Element List element.

and the MetafNe Description element shall be the first three metafile descriptor elements in that

order.

5.2.1 .2.7 Picture Descriptor elements Position for outtmt. The CGM implementation for
NITFS shall generate all Picture Descriptor elements after the Begin Picture element and before
the Begin Picture Body element.

5.2.1 .2.8 Attribute elements position for output. The CGM implementation for NITFS shall
generate any Atrnbute Element after the Begin Picture Body element and before the Graphical
Primitive element to which it applies.

5.2.1 .2.9 Graphical Primitive elements position for output. The CGM implemental ion for
NITFS shall generate any Graphical Primitive elements after the Begin Picture Body element and

any associated Attribute elements for that Graphical Primitive element and before the End Picture
element.

5.2.2 CGM element functional requirements.

5.2.2.1 CGM element functional irtmtt rauirements.

5.2.2.1.1 CGM irmut reuuired elements. The following CGM elements are required for each

CGM that the CGM implementation for NITFS inputs and interprets:

a. Begin Metafde

b. Metafile Version
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c. Metafile Element List

d. Metafile Description

e. Begin Picture

f. Color Selection Mode

g. VDC Extent

h. Begin Picture Body

i. End Picture

j. End Metafile

5.2.2.1.2 Metafile Description element contents ret.tuired for inPut. The CGM implementation
for NITFS shall be able m input and interpret the Metafile Description element that contains the
following substring:

“NITF/cGM-APP-2 .o.”

5.2.2.1.3 Length of txmmeter strinm reauired for inuut for the Be~in Metafile. Begin Picture.
and Metafile Description elements. The CGM implementation for NITFS shall be able tu input
and interpret the Begin Metatlle, Begin Picture. and Metafile Description elements with parameter -
strings of at least 1024 characters.

5.2.2.1.4 Len~th of tmrarneter strings reQuired for int.mt for the Font List element. The CGM
implementation for NITFS shall be able It) input and interpret the Font List element with
parameter strings of at least 1024 characters.

5.2.2.1.5 Number of Be.szin Picture elements and Berin Picture Beds elements required for
~. The CGM implementation for NITFS shall be able m input and interpret one Begin Picture
element with only one corresponding Begin Picture Body element.

5.2.2.1.6 End Picture element reciuirecl for intmt. The CGM implementation for NITFS shall
be able to input and interpret a CC M where an End Picture element occurs for each Begin Picture

element.

5.2.2.1.7 VDC Extent element r~uired for irmut. The CGM implementation for NITFS shall
provide the capability to input and interpret a CGM where the VDC extent origin maps to the row
and column given in the SLOC field in the National Imagery Transmission Format (NITF)

Symbol Subheader and the VDC extent space maps one-to-one to the source coordinates.

5.2.2.1.8 Ed~e Width Specification Mode element for input. The CGM implementation for

NITFS shall be able to input and interpret a CGM where the Edge Width Specifkation Mode
element occurs before any filled-area primitive element.

18 June 1993
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Line Width Stxcificatitm Mode element for irmut. The CGM implementation for

be able to input and interpret a CGM where the Line Width Specification Mode
element occurs before any line primitive element.

5.2.2.1.10 Color Selection Mode element rwuired for inrmt. The CGM implementation for
NITFS shaii be able m input ami interpret a CGM where the Color Selection Mode elemen[
occurs before arty graphics primitive.

5.2.2.1.11 Character Orientation element reuuired for inmtt. The CGM implementation for
NITFS shall be able to input and interpret a CGM where the character orientati nn element occurs
before the Text Primitive element to ensure that the text is displayed upright and left to right.

5,2.2.1.12 Font List number required for inuut. The CGM implementation for NI’TFS shall be
able to input and interpret at least 32 font name enrnes in the Font List element.

5.2e~, 1.1 ~ Font n~es for ~put. The CGM implementation for NI’TFS sho use a system

font for any unsupported font name specified in the Font List element.

5.z.2. ] . ] 4 Text Font ~de~ reau~ed for ~put. ne CGM implementation for N1’TFS shall k

able to input and interpret a Text Font Index element with index n when the Font List element has
been interpreted with the number of fonts at least n.

5.2.2.1.1 ~ RiK widths for inrmt. The CGM implementation for NITFS shali be able to
substitute default system edge widths for any unsupported edge widths from the Edge Width

element.

5.2.2.1,16 Line widths for input. The CG M implementation for NITFS shail be able to

substitute default system line wirkhs for any unsupported Line widths from the Line Width
element.

5.2.2.1.17 Edp.e tyDes reauired for inm.tt. The CGM implementation for NITFS shali be able

to substitute solid edge type for any unsuppcmxl edge type from the Edge Type element.

5.2.2.1.18 Line tvDes rectuired for inuut. The CGM implementation for NITFS shall be able
to substitute solid line type for any unsuppcmed line type from the Line Type element.

5.2.2.1.19 Interior styles rewired for inuut. The CGM implementation for NITFS shall be
abie to substitute empty interior styie for any unsupported interior style from the Lrtterior Style
element.

5.2.2.1.20 Text element requirements for input. The CGM implementation for NITFS shall

abie to input and interprea the Text element with text string parameter iength at least 254
characters.

5.2.2.1.21 Character Height requirements for input. The CGM implementation for NITFS

be

shaii be abie to substitute defauit system text heights for an)’ unsupported character height in the
Character Height element.

91
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5.2.2.1.22 PolYline element requirements for intmt. The CGM implementation for NITFS -

shall be able to input and interpret the Polyline element with as least 4U96 venices.

5.2.2.1.23 Polwon element requirements for input. The CGM implementation for NITFS
shall be able to input and interpret the Polygon element with at least 4096 vefiices.

5.2.2.1.24 Input and interpret in sequential order. The CGM implementation for NITFS shail
be able to interpret the CGM elements in the sequential order from which they are input from the
metafile.

5.2.2.1.25 lrmut Text element. The CGM implementation for NITFS shall be able m input

and interpret the Text element using the following attributes.

a, Text Color

b. Character Height

c. Text Font Index

d. Character Orientation.

5.2.2.1.26 lntmt Polygon element. The CGM implementation for NTTFS shaIl be able to input
and interpret the Polygrrn element using the following attributes.

a. Fill Color -

b. interior Style

c. Edge Visibility

d. Edge Width

e. Edge Type

f. Edge Color.

5.2.2.1.27 lnuut Ellipse element. The CGM implementation for NITFS shall be able to input
and interpret the Ellipse element using the following attributes.

a. Fill Color

b. interior Style

c. Edge Visibility

-
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d. Edge Width

-.

e. Edge Type

f. Edge Color.

5.2-~.l.2g ~put po]y~e ~lemente me C’M imp]ementatlon for~FS shal] be able to

input and interpret the Polyline element using the following attributes.

a. Line Width

b. Line Type

c. Line Color

5.2.2.1.29 lnPut Elliptical Arc element. The CGM implementation for N’ITFS shall be able to
input and interpret the Elliptical Arc element using the following attributes.

a. Line Width

b. Line Type

c. Line Color

5.2.2.1.30 Input Elliptical Closed Arc e~ement. The CGM implementation for NITFS shall be
able to input and interpret the Elliptical Arc Close element using the following atrnbutes.

a. Fill Color

b. Interior Style

c. Edge Visibility

d. Edge Width

e. Edge Type

f. Edge Color.

5.2.2.1.31 Input Rectande element. The CGM implementation for NITFS shall be able to
irtput and interpret the RectangIe element using the following atrnbutes.

a. Fill Color

b. interior Style

c. Edge Visibility

18 June ?993
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d. Edge Width

e. Edge Type

f. Edge Color.

5.2.2.1.32 Input Circle element. The CGM implementation for NITFS shall be able to input
and interpret the Circle element using the following attributes.

a. Fill Color

b. Interior Style

c Edge Visihilit)

d. Edge Width

e. Edge Type

f. Edge Color.

5.2.2.1.33 input Circular Arc Center element. The CGM implementation for NITFS shall be
able to input and interpret the CirculaJ Arc Center elemen! using the following attributes.

a. Line Width

b. Line Type

c. Line Color.

5.2.2.1.34 InPuI Circular Arc Center Close element. The CGM implementation for NITFS
shall be able to input and interpret the Circular Arc Center Close element using the following
attributes.

a. Fill Color

b. lntenor Style

c. Edge Visibility

d. Edge Width

-

e. Edge Type

f. Edge Color.

-

Q4
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5.2.2.1.35 CGM element defaults for input. The CGM implementation for ?WTFS shall

assume all CGM default values as stated in the Part 3 - Binary Encoding in the FIPS PUB 128 for
each CGM that the CGM implementation inputs and interprets unless otherwise specified in this
document. This table includes but is not limited to the following:

TABLE 109. CGM element defaults for irmut.

VDC TYPE: 16 BIT INTEGER

INTEGER PRECISION: 16 BIT INTEGER

INDEX PRECISION: 16 BIT INTEGER

COLOR PRECISION: 8 BIT INTEGER

TRANSPARENCY: ON
1

LINE TYPE: 1 (SOLID)
I

TEXT PRECIS1ON: STRING

CHARACTER EXPANSION FACTOR: 1.0

CHARACTER SPACING: ().()

CHARACTER ORIENTATION: 0. 1. 1“0

TEXT PATH : RIGHT

TEXT ALIGNMENT: NORMAL HORIZONTAL, NORMAL VERTICAL I

I INTER1OR STYLE: I HOLLOW @fPTY) I
I EDGE TYPE: I SOLID I

I EDGE VISIBILITY: I OFF I

\ LINE COLOR: \ DEVICE-DEPENDENT FOREGROUND COLOR I

I EDGE COLOR: I DEVICE-DEPENDENT FOREGROUND COLOR I

/ FILL COLOR: I DEVICE-DEPENDENT FOREGROUND COLOR I

TEAT COLOR: DEVICE-DEPENDENT FOREGROUND COLOR I
I BACKGROUND COLOR: [ NONE (THIS IS NITF SPECIFIC) I

COLOR VALUE EXTENT: 0.0,0-255.255,255

VDC INTEGER PRECISION: 16 BIT INTEGER

TEXT FONT INDEX: 1
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5.2.2.1.36 Default colors for unsupported text. The CGM implementation for IWTFS shall
substitute available system colors for unsupprmed colors speeified in the Text Color element. Fill
Color element. Edge Color element, and the Line Color element.

5.2.2.1.37 CC M element substitution. The CGM implementation for IWTFS shall report or
substitute for any CGM element and associated pararnetem not supported in the CGM
implementation for NITFS and continue to interpret the nexr element supponed in the CGM
implementation for the NITFS.

5.2.2.1.38 CGM error messaces. The CGM implementation for NITFS should report errors
encountered during the input and interpretation of the CGM.

5.2.2.2 CGM element functional output rectuirements.

5.2.2.2.1 C(3 M output rem.tired elements. The following CGM elements are required for each
CGM that the CGM implementation for NITFS generates and outputs:

a. Begin Mettille

b. MetafiIe Version

c. Metafile Element List

d. Metafile Ikcription

e. Begin Picture

f. Color Selection Mode

g. VDC Extent

h. Begin Picture ~mly

i. End Picture

j. End Metafile.

5.2.2.2.2 Metafile Description element contents required for outuut. The CGM
implementation for NJTFS shall generate and output the Metafile Description element that

contains the following substring:

“N7TF/cGM-APP-2 .0.”

5.2.2.2.3 LenRth of parameter strings reauired for output for the BeKin Metafile, Begin
Picture, and Metafiie Descrir)tion elements. The CGM implementation for NITFS shall generate
and output the Begin Metafile. Begin Picture, and Metafde Description elements with parameter
strings not to exceed 1024 characters.

-
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5.2.2.2.4 Length of Parametersuincs required forourtmt for tie Font List element. The CGM
implementation for NITFS shall generate and output the Font List element with parameter strings
not to exceed 1024 characters.

5~~.2-j Num&r of Begin pi~mre e]ements and Begin pictme Body elements reau~d for

outuut. The CGM implementation for NTTFS shall generate and output only one Begin Picture
element with only on Begin Picture Body element.

5.2.2.2.6 End Picture eiement rectuired for output. Exactiy one End Picture element is required

for each Begin Picture element for each CC M that the CC M implementation for NITFS generates
and outputs.

5.2.2.2,7 Ed~e Width St)ecification Mode element for outuut. The Edge Width Specification
Mode element is required when any filled-area primitive element is present for each CGM that the
CGM implementation for NITFS generates and outputs.

5.2.2.2.8 Line Wiclth Specification Mode element for outtmt. The Line Width Specification
Mode element is required when any line primitive element is present for each CGM that the CGM
implementation for NITFS generates and uutputs.

50~2.~9 color Selection Mode e]ement requ~ed for output. The color Seiecticm Mode

element is required for each CGM that the CC M implemental ion for N ITFS generates and
outputs.

~.? ? .’7,] (] chaa~ter Onentatlon e]emen{ reauired for output. The character orientation. A.- -
element is required for the Text Primitive element when the VDC Extent element parameters are
given a< X 1 > X2 or Y] > Y2. This ensures that the text is displayed upright and left to right
for each CGM that the CG M implementation for NITFS generates and outputs.

5.~.~.2, ] ] Font List num~r required for output. me CGM implementation for NITFS shall

provide the capability to generate and output. at most. 32 font name entries in the Font List
element.

5.2.2.2.12 Font names for outrmt. The CG M implementation for NITFS shall limit the font
name in the Font List element to the following list. The HERSHEY fonts are spectiled in NBS

SP 424 while TIMES. COURIER and HELVETICA fonts are registered trademarks of Allied
Corporation which owns the copyright.

a. HERSHEY/CARTOGRAPHIC_ ROhIAN

b. HERSHEY/CARTOGRAPHIC_GREEK

c. HERSHEY/SIMPLEX_ ROMAN

d. HERSHEY/SIMPLEX_GREEK

e. HERSHEY/SIMPLEX_ SCRIPT

f, HERSHEY/COMPLEX_ ROMAN

97 18 June 1993
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g. HERSHEY/COMPLEX_ GREEK

h. HERSHEY/COMPLEX_ SCRIPT

i. HERSHEY/COMPLEX_ lTALIC

j. HERSHEY/COMPLEX_CYRILLIC

k. HERSHEY/DUPLEX_ ROMAN

1. HERSHEYflRIPLEX_ ROMAN

m. HERSHEY~RIPLEX_ ITALIC

n. HERS HE Y/GOTHIC’_ GERMAN

u. HERSHEY/GOTHIC_ ENGLISH

p. HERSHEY/GOTHIC_ lTALIAN

q. TIMES_ ROMAN

r. TIMES _lTALIC

s TIMES.BOLD. .

-

--

t. TIMES_ BOLD_ JTALIC

u. HELVETICA

v. HELVETICA_ OBLIQUE

w. HELVETICA.BOLD

x. HELVETICA_ BOLD_ OBLIQUE

y. COURIER

7., COIJRIER_BOLD

aa. COURIER_ ITALIC

ab. COURIER_ BOLD_ lTALIC

5.2.2.2.13 Text Font Lndex required for ourtmt. The index of every Text Font Index element
shall be less than or equal to @ the number of fonts specified in the Font List element for any

CGM implementation generated for NTTFS. The Font List element is required for each CGM that
contains a Text Fom Index element. -
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5.2.2.2.14 Iikewidths for output. Ttte CGM implementation for NITFS shall pmvidethe
capability to generate and output edge widths of two. four. or six for the Edge Width element.

5.2.2.2.15 Line widths for uut~ut. The CGM implementation for NITFS shall provide the

capability m generate and output line widths of two. four, or six for the Line Width element.

5.2.2.2.16 Edge types reciuireci for output. The CGM implementation for NTTFS shall
generate and output edge types of solid ( 1) and dashed (2) to the Edge Type element.

5.2.2.2.17 Line tvr)es rectuired for outtmt, The CGM implementation for NITFS shall
generate and output line types of solid ( 1) and dashed (2) to the Line Type element.

5.2.2.2.18 Jrtterim styles rectuired for output. The CGM implementation for NITFS shall
generate and output interior styles of solid ( 1) and empty (4) to the lntenor Style element.

5.2.2.2.19 Text element rem.tirements for outtmt. The CGM implementation for NITFS shall
generate and output the Text element with text sting parameter not to exceed 254 characters.

5.~.2.~.2~

shall generate

5.2.2.2.21
shall generate

.
5.2.2.2.22

shall generate
vertices.

5.2.2.2.23

Charmer Hei~ht rectuirements for outt-mt. The CGM implementation for NITFS
and output the Character Height element within 10 through 38 inclusive.

.

PolYline element requirements for outrmt. The CGM implementation for NITFS
and output the Polyiine element with at least two and no more than 4096 vertices.

Polwon element reauiremcnts for outcntt. The CGM implementation for NITFS
and output the Polygon element with at least three vertices and no more than 4096

Generate and outtmt secwential order. The CGM implementation for NITFS shall
generate and output CGM elements in the sequential order intended for interpretation.

5.2.2.2.24 Output Text element. The ~GM implementation for NTTFS shall generate and

output the Text elemem using the following attributes. The following attributes must be stated
before the first use of the Text ejement but need not be restated for subsequent occurrences unless
a different attribute value is required.

a. Text Color

b. Character Height

c. Text Font l.miex

d. Character Orientation.

99 18 June 1993
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5.2.2.2.25 Outuut Polwon element. The CGM implementation for NITFS shall generate and w

output the Polygon elemem using the following attributes. The folluwing attributes must be stated
before the fwst use of the Polygon element but need not be restated for subsequent occurrences

unless a different attribute value is required.

a. Fill Color

b, interior Style

c. Edge Visibility

d. Edge Width

e. Edge Type

f. Mge Color.

5.2.2.2.26 Outuut Ellime element. The (Xi M implementation for NITFS shti generate and
output the Ellipse element using the following attributes. The following atrnbutes must be stated

before the first use of the Ellipse element but need not be restated for subsequent occurrences
unless a different attribute value IS reqmred.

a. Fill Color

b. interior Style

c. Edge Visibility

d. Edge Width

e. Edge Type

f. Edge Color.

5.2.2.2.27 Output Polyline element. The CC M implementation for NITFS shall generate and

output the Polyiine eiement using the foilowing attributes. The foilowing attributes must be stated

before the first use of the Polyline ekment but need not be restated for subsequent occurrences
unless a different attribute value is required.

a. Line Width

b. Line Type

c. Line Color.

-
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L 5.2.2-2.28 Outtmt Elliptical kc element. The CGM implementation for NITFS shall generate
and output the Elliptical Arc element using the following atuibutes. The following attributes must
be stated before the first use of the Elliptical Arc element but need not be restated for subsequent
occurrence unless a different attribute value is required.

a. Line Width

b, Line Type

c. Line Color

5.2.2.2.29 Outtmt Ellit3ticd AC Close element. The CGM implementation for NITFS shall
generate and output the Elliptical Arc Close element using the following attributes. The following
attributes must be stated before the fwst use of the Elliptical Arc Close element but need not be
restate~i for subsequent occurrence unless a different attribute value is required.

a. Fill Color

b. interior Style

c. Edge Visibility

d. Edge Width

\ e. Edge Type

f. Edge Color.

5.2.2.2.30 Outtx..tt Rectan~le element. The CGM implementation for NITFS shall generate
and output the Rectangle element using the following attributes. The following attributes must be
stated before the fust use of the Rectangle element but need not be restated for subsequent
ocmmmces unless a different attribute value is required.

a. Fiil Color

b. interior Style

c. Edge Visibility

d. Edge Width

e. Edge Type

f, Edge Color.

1{)1 IN June 1993
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5.2.2.2.31 Outtmt Circle element. The CGM implementation for NITFS shall generate and _
output the Circle element using the following attributes. The following attributes must be stated
before the fust use of the Circle element but need not & restated for subsequent occurrences
unless a different attribute value is required

a. Fill Color

b. interior Style

c. Edge Visibilitj

d. Edge Width

e. Edge Type

f. Edge Color.

5.2.2.2.32 Output Circular Arc Center element. The CGM implementation for NITFS shall
generate and output the Circular Arc Center element using the following attributes. The following
attributes must be stated before the first use of the Circular kc Center element but need rim be
restated for subsequent occurrences unless a different atrnbute value is required. .

a. Line Width

b. Line Type

c.. Line Color.

5.2.2.2.33 Output Circular Arc Center Close element. The CGM implementation for NTTFS

shall !t?enerate and outmtt the Circular Arc Center Close element using the following attributes..
The folJowing atrnbutes
element but need not be
required.

a. Fill Color

b. interior Style

must be stated before the first use of the Circular Arc Center Ck)se

restated for subsequent occurrences unless a different attribute value is
.,

c. Edge Visibility

d. Edge Width

e. Edge Type

f. Edge Color.

5.2.2.2.34 CGM element defaults for OUI. The CGM implementation for NITFS shall

assume all CGM defauh values as stated in the Part 3 - Bin~ Encoding in the FIRS PUB 128 for -
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each CGM
document.

I
--

that the CGM implementation generates and outputs unless
This table includes but is not limited to the following:

otherwise specified in this

TABLE 110. CG M element defaults for outout.

VDC TYPE: 16 BIT INTEGER

INTEGER PRECISION : 16 BIT lNTEGER

INDEX PRECISION: 16 BIT INTEGER

COLOR PRECISJON: 8 BIT INTEGER

TRANSPARENCY: ON

TEXT PRECIS1ON : STRING

CHARACTER EXPANS1ON FACTOR: 1.0

~CHARACTER SPACING: I 0.(1 I
I TEXT PATH: I RIGHT I
I TEXT ALIGNMENT I NORMAL HORIZONTAL. NORMAL VERTICAL I

I BACKGROUND COLOR: I NONE (THIS IS NITF SF’ECIFiC) I
j COLOR VALUE EXTENT: I 0,0,0-255,255,255 I

VDC INTEGER PRECISION: 16 BIT INTEGER

103/104 18 June 1993
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6. NOTES

(This section contains general or explanatory information that may be helpful but is not

mandatory).

6.1 C.GM example mettilles. The following examples illustrate complete C’GM metafiles
compatible with the CGM implementation for NTITS.

6.1.1 Polwon example. The following example represents a white filJed polygon with three
vertices at (4.5). (6.7), and (8,9) relative to the VDC Extent origin.

TABLE 111. Polygon example.

CGM ELEMENT HEX VALUES

BEGIN METAFILE (“POLYGON”) OXO028
0X0750
0x4F4C.
0X5947
OX4F4E

METAFILE VERSION ( 1) ox 1022
Oxooo 1

METAFILE DESCRIPTION (“POLYGON”) ox 1048
OX0750
()x4F4C
OX5947
OX4F4E

METAFILE ELEMENT LIST 0X1166
Oxoool
OXFFFF
Oxoool

BEGIN PICTURE (“POLYGON”) ox0068
0X0750
0x4F4C
0X5947
0X4F4E

COLOR SELECTION MODES (DIRECT = 1) 0X2042
oxOOO1

I05
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TABLE 111. Polspnn examule - Continued.

CGM ELEMENT HEX 17AL[IES

VDC EXTEhT 0X20C8
OXof)oo
0x7FFF
0x7FFF
Ox(KKY)

BEGIN PICTURE BODY ox0080

FILL COLOR (255.255.255) 0x52E3
OXFFFF
OxFiTN

INTERIOR STYLE (SOLID= 1) 0X52C2
Oxooo 1

POLYGON (4.S 6,7 8,9) OX40FF
OXOOOC
0XOO04
0XOO05
0XOO06
OX(KK)7
0XOO08
Oxo(m

3ND PICTURE OXOOA()

:ND METAFILE OX(M)40°

6 1.2 Text example. The following CG M example represents a label with text “test” with

white characters 14 pixels high starting at location ( 1().2()) relative m VDC Extent origin. the font
lis( consists of two fonts (Helvetica and Courier). The text uses Courier.
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TAJ3LE 112. Text example

I

I

.%

CGM ELEMENT HEX VALUES

BEGIN METAFILE (“TEXT” ) 0xO025
0X0454
[)X4558
ox5400

METAFILE VERSION ( 1) ox 1022
Oxoool

METAFILE DESCRIPTION (“TEXT”) ox 1045
OX0454
0X4558
OX540()

METAFLLE ELEMENT LIST 0X1166
Oxoool
OXFFFF
Oxoool

FONT LIST (“Helvetica.” “Courier”) Oxll B2
OX0948
0X656C
OX7665
OX7469
OX6361
OX0743
OX6F75
OX7269
OX6572

BEGIN PICTURE (“TEXT” ) OXO(M5
OX0454

OX4558
ox5400

COLOR SELECTION MODES (DIRECT = 1j OX2(M2
OXM”K)l

VDC EXTENT OX20C8
Oxooo(l
0x7FFF
OX7FFF
oxOOOO

107
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TABLE 112. Text exan-mle - Continued

CGM ELEMENT HEX VALUES

BEGIN PICTURE BODY OXO080

TEXT COLOR (255,255,255 I [)X5IC’3
OXFFFF
OXFF(X)

CHARACTER HEIGHT ( 14) OX5I E2
OXOOOE

TEXT FONT INDEX (2-<mner) (Ix5 142
oxooo2

CHARACTER ORIENTATION OX52(M
Oxooix)
OXFFFF
Oxooo 1
OXOOOO

TEXT ( 10,20.”1.4,’’test”J OX408B
OXMM”)A
OXoo I4
OXooo 1
ox0474
0X6573
OX7400

END PICTURE OxOOAO

:ND METAFILE OXO040 I

6.1.3 Ellipse example. The following CGM example represents an empty elhpse with a
four-pixel wide visible white edge. a center at location ( 10,20). with conjugate endpoints at
locations (20.20) and ( 1(),30) relative to VDC Extent origin.

ION
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TABLE 113. Ellime exa.nmle.

CGM ELEMENT HEX VALUES

BEGLN METAFTLE (“ELLIPSE”) OXO028

OX0745
OX4C4C
OX495C)
OX5345

METAFILE VERSION (1) ox 1022
Oxoool

METAFILE DESCRIPTION (“ELLIPSE”) ox104H

OX0745
OX4C4C
0X4950
OX5345

METAFILE ELEMENT LIST 0X1166
Oxooo 1
OxFFFF
0x000 1

BEGIN PICTURE (“ELLIPSE”) ox0068
OX0745
0X4C4C “
OX4950
OX5345

COLOR SELECTION MODES (DIRECT = 1) {)X2042
Oxooo 1

EDGES WIDTH SPECIFICATION MODE 0x20A2
[ABSOLUTE=()) oxOOOO

VDC EXTEhT 0X20C8
OxOOOO
0x7FFF
OX7FFF
Oxm

BEGIN PICTURE BODY OX(XM

1(!9 i8 June !99?
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TABLE 113. Ellirxe exarrmle - Continued.

C(;M ELEMENT HEX VALUES

EDGE COLOR (255.255.255) 0x52A3
OxFFFF
Oxm)o

EDGE VISIBILITY (on) OX53C2

Oxml

EDGE WIDTH (4) OX5382
OXOO04

EDGE TYPE ( l=solid) OX5362
Ox(NK)l

INTERIOR STYLE (EMFTY) 0X52C2
OX(x)(kl

ELLIPSE ( 10,2020.20 10.3(1) 0x422C
OXOOOA
0XO014
0XO014
OXO014
OxOOOA
OX(X)]E

;ND PICTURE (IxOOA()

3ND METAFILE OXIKM()

6.1.4 Polyline exanmle. The following CGM example represents a three-segment open RED
puly]ine drawn with a six-pixel wide dashed line. The vertices are at (2,2), (4,6), (3,4), and (0.6)

relatlve to VDC Extent m-igm

18 .Iune 1993 II(I
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TABLE !14. PolylineexamPle.

.

CGM ELEMENT HEX VALUES

BEGIN METAFILE (“POLYLINE”) 0XO029
OX0850
0x4F4C
OX594C
OX494E
ox4500

METAFILE VERSION ( 1) ox 1022
Oxooo 1

METAFLLE DESCRIPTION (“POLYLINE” ) ox 1049
OX0850
0x4F4C
0X594C
OX494E
ox4500

METAFILE ELEMENT LIST OX1166
Oxm 1
OXFFFF
Oxooo 1

BEGIN PICTURE (“POLYLINE” ) 0X(XK9
0x0850
0x4F4C
OX594C
0x494E
0x4500

UOLOR SELECTION MODE (DIRECT = ] ) 0X2042
OX(KM)1

.IFIE WIDTH SPECIF1CATION MODE 0x2062
ABSOLUTE=()) OXOO(K)

tiDC EXTENT OX20C8
OXOOOO
0x7FFF
0x7FFF
OXO(KKI

-.

111 18 June 1993
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TABLE 114. Polviine example - Continued.

CGM ELEMENT HEX VALtJES

BEGIN PICTURE BODY OXIKW

LINE COLOR (255,011) 0X5083
OXFFOO
oxcooo

LINE TYPE (DASH=2) 0x5042
OX(X3Q2

LINE WIDTH (6) 0x5062
oxooo6

POLYLINE (2,2 4.63,4 0.6) 0x4fi3F
OX(K)10
OXOO02
ox0002
OXOO04
OXOO06
OXOO03
OXOO04
Oxoo(xfl
ox0006

END PICTURE OxOOAO

END METAFILE 0XO040

6.1.5 Elliptical Arc example. The follt~wing C(3M example represents a blue elliptical arc
that is four pixels wide. Figure 6 demonstrates pictorially the Elliptical Arc parameters and the

-

relationship between conJugate diameter endpoints and start and stop vectors.

IN June 199? 112
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TABLE 115. kc examrde.

---

CGM ELEMENT HEX VALUES

BEGIN METAFILE (“ARC”) Ox0024
OX(-)341
OX5243

METAFILE VERS 10N ( 1) ox I022
(MM) 1

METAFILE DESCRIPTION (“ARC” ) ox 1048
OX0341
0x5243

META13LE ELEMENT LIST ox 1166
Oxoool
OXFFFF
oxOOOl

BEGIN PICTURE (“ARC”) Oxoml
OX0341
OX5243

20LOR SELECTION MODES (DIRECT = 1) ()~’04~

Oxoool

VDC EXTENT ox~))f-g

Oxoooi)
OX7FFF
0x7FFF
ox(KMM)

BEGIN PICTURE BODY OXO080

.INE WIDTH (4) OX5062

OXOO06

.LNE COLOR (0.0.255) OX5083
OXoo(m
OXFF(N)

113 18 June 1993
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TABLE 115. Arc example - Continued.

CGM ELEMENT HEX VALUES

LINE TYPE ( 1=wlid) 0x5042
Oxoool

ELLIPTICAL ARC OX4254
(!0.10 10.5 20,10. 15,5 5,5) Oxoo14

OxOOOA
OxOOOA
OxOOOA
OX(M)05
0x(K)14
OXOOOA
OxOOOF
0XO(K)5
OXO(X)5
OXOO05

END PICTURE OXOOAO

3ND METAFILE OX(K)40

—

start start

FIGCIR E 6. Elliutica! Arc orientation
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%. 6.16 Elliptical Arc example. The following CGM example represents an elliptical arc close
that is red and filled with pie closure.

TABLE I 16. Arc Closed examule.

CGM ELEMENT HEX VALUES

BEGIN METAFILE (“ARCCLOSE” ) OXO024
OX0841
0x5243
OX434C
OX4F53
ox4500

METAFLLE VERSION ( I ) Oxl 022
OxOOOl

METAFILE DESCRIPTION (“ARC” ) ox 1048
OX0841
OX5243
OX434C
0x4F53
ox4500

vIETAFILE ELEMENT LIST OX1166
Oxooo 1
OXFFFF
OX(MK)l

3EGIN PICTURE (“ARC”) OXO068
ox0841
OX5243

OX434C
OX4F53
ox4500

20LOR SELECTION MODE (DIRECT = 1) OX2042°
Oxoool

JDC EXTENT OX20C8
OXOOOO
OX7FFF
0x7FFF

oxOOOO

IEGIN PICTURE BODY OXomo

115 lx lurte 1993

Downloaded from http://www.everyspec.com



MIL-STD-2301

TABLE I 16. Arc Closed example - Continued.

CGM ELEMENT HEX VALUES

INTERIOR STYLE t3x5062
OXOO06

FILL COLOR (255.0.0) OX5(-)133
OX(K)(X)

OxFFOO

EDGE VISIBILITY (on) 0x53C2
Oxoool

ELLIPTICAL ARC CLOSE 0x4276

(10,1(1 10.5 20.10. 15.5 5.5) OXOOOA
[)x(NM)A
OXOOOA
0x0005
oxOO 14
OXOOOA
OXOOOF
0XOO05
OX(.)(K)5
0XOO05
OXm

END PICTURE OxOOAO

END METAFILE 0XO040

6.2 Color to uray scale conversion. Full color may be specified for Attribute Elements

dealing with color. Color items for receiving systems unable to support full color must be
mapped to colors they are able to suppon.

For eight-bit gray scale systems:
pixel value~ = ().299 * RED + (),587 * GREEN

For one bit black and white systems:
pixel valuel = 1 (white), if pixel value~ > 127

() (black), if pixel vaiue, <127

+0.114 * BLUE

llt!
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6,3 sljb~ec[ term (key word) listing.

Image

Picture
Secondary imagery Dissemination System
SDS
Symbol(s)

117
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Custodians:
Arm} - SC
Navy - (IM
Air Force -02
Mist - DC

Review activities:

OASD - SO. DO, HP, IR
Army - AM. AR, Ml. TM. MD.

CE. SC, IE. ET. AC, PT
Navy - OM
Air Fmce -02
DLA - DH
Mist - NS. MP, D], NA

MIL-STD-2301

Concluding MATERIAL

Preparing activiry:
Mist - DC

Agent:
Not applicable

(Project IPSC-0321 )

-

Civil agency coordinating activities:
USDA - ~S, APS

COM - NET
DOE
EPA
GPO
HHS - NIH
DO] - BLM. GES, MIN
DOT - CGCT

IX June 199? !1s
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