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FOREWORD

1. This handbook is approved for use by all Departnents and Agencies of the
Depart ment of Defense.

2. This handbook is for guidance only. This handbook cannot be cited as a
requirenent. |If it is, the contractor does not have to conply.

3. Comments, suggestions or questions on this docunent should be addressed to
the National Ceospatial-Intelligence Agency, National Center for Geospatia
Intelligence Standards (NCAS), Miil Stop P-106, 12310 Sunrise Valley Drive,
Reston, VA 20191-3449, or emmiled to ncgis-mail @ga.n|. Since contact

i nformati on can change, you may want to verify the currency of this address

i nformati on using the ASSI ST Online database at http://assist.daps.dla.ml/.
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1. SCOPE

1.1 Scope. This handbook provides information that is supplementary to
the Detail Specification Geospatial Synbols for Digital D splays (GeoSym M L-
DTL- 89045A, 15 February 2007.

1.2 Purpose. This docunent serves a three-fold purpose. Section 4
contains information that is historical in nature about the devel opnent of the
GeoSym product. This information is provided for the reader as an expl anati on
of the objectives of GecoSym Section 5 contains information about the user
environnent within which GeoSymis designed to be utilized. Section 6
contains technical information critical to the design of application software
that utilizes the GeoSym product.

1.3 Note. This handbook is for guidance only. Do not cite this docunent
as a requirenent. |If it is, the contractor does not have to conply.

2. APPL| CABLE DOCUMENTS
2.1 General. The docunents |listed below are not necessarily all of the
docunents referenced herein, but are the ones needed in order to understand

the information provided by this handbook

2.2 (Governnent docunents.

2.2.1 Specifications, standards, and handbooks. The follow ng
speci fications, standards, and handbooks forma part of this docunment to the
extent specified herein

| NTERNATI ONAL STANDARDI ZATI ON AGREEMENTS

STANAG 3675 Synbol s on Land Maps, Aeronautical and
Special Charts, Edition 2, 15 Jun 2000

DEPARTMENT OF DEFENSE SPECI FI CATI ONS

M L- DTL- 89045A Detail Specification Geospatial Synbols
for Digital Displays (GeoSym, Edition 2,
15 February 2007

M L- PRF- 0089012A( NGA) Wrld Vector Shoreline Plus, 24 Aug 1999

M L- PRF- 89023 Digital Nautical Chart, 19 Dec 1997
Amendnent 1, 23 Feb 1999
M L- PRF- 89033 Vector Map Level 1, 1 June 1995
Amendnent 1, 27 May 1998
M L- PRF- 89035A Urban Vector Map, 1 August 2002
M L- PRF- 89037A Di gital Topographic Data, 1 August 2002
M L- PRF- 89039 Vector Map Level 0, 9 Feb 1995
Amendnent 2, 27 June 2001
M L- PRF- 89040A Vector Product Interim Terrain Data,
8 May 1996,
InterimAmendnent 1, 23 May 2000
M L- PRF- 0089049A VPF Products, General Specification
15 Decenber 2005
M L- PRF- 89049/ 9A Vector Vertical Cbstruction Data (VWOD),

15 Decenber 2005
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M L- PRF- 89049/ 10A Tactical Ccean Data Level 0, 15 Decenber

M L- PRF- 89049/ 11A '2I'22t5| cal Ccean Data Level 1, 15 Decenber

M L- PRF- 89049/ 12A '2I'22t5| cal Ccean Data Level 2, 15 Decenber

M L- PRF- 89049/ 13 '2I'22?| cal Ccean Data Level 3, 15 Decenber

M L- PRF- 89049/ 14A i’ggi cal Ccean Data Level 4, 15 Decenber
5

DEPARTMENT OF DEFENSE STANDARDS

M L- STD- 2402 Mappi ng, Charting and CGeodesy Synbols for
Graphi ¢ Products

M L- STD- 2407 Interface Standard for Vector Product
For mat

Change Notice 1, 26 October 1999

(Copi es of these docunents are avail able online at
http://assist.daps.dla.m|/qgui cksearch/ or fromthe Standardizati on Docunent
Order Desk, 700 Robbins Avenue, Building 4D, Phil adel phia, PA 19111-5094.)

2.2.2 Qher Governnent docunents, draw ngs, and publications. The
foll owi ng ot her Governnent docunents, draw ngs, and publications forma part
of this docunent to the extent specified herein.

DVA PRCDUCT SPECI FI CATI ONS

PS/ 2BDY 040 DVA Product Specifications for Bottom
Contour Charts (Al Series), 4'™" Edition,
March 1985

PS/ 2DA/ 013 DMA Product Specifications for Hull

Integrity Test Site (HITS) Charts, 2nd
Editi on, Decenber 1984

PS/ 2DA/ 010 DMA Product Specifications for Navy
perating Area (OPAREA) Charts, 1st
Editi on, Decenber 1984

(Copi es of ex-DMA Product Specifications are available fromthe National
Ceospatial -Intelligence Agency’'s National Center for Ceospatial Intelligence
Standards (NCA S), Mail Stop P-106, 12310 Sunrise Valley Drive, Reston, VA
20191- 3449, or request can be emmiled to ncgis-mail @ga.ml.)

Synbol ogy and Annotation for Maps and Inmagery (SAM) CGM profile of the
| SO | EC 8632-1 CGM Standard 15 February 2007.

(Copies of this standard are available from|SO and from NGA at
http://ww.nga. m|/standards.)

Draft M L-PRF-89049/1 Foundati on Feature Data, 30 Nov 1998

Draft M L-V-89032 Vector Smart Map Level 2, 30 Sept 1993
Amendnent 1, 14 Jan 1994
Amendnent 2, 16 Sept 1994
Amendnent 3, 22 Dec 1994
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(Copi es of these docunents are available fromthe National Ceospati al -
Intelligence Agency, National Center for Geospatial Intelligence Standards
(NCA S), Mail Stop P-106, 12310 Sunrise Valley Drive, Reston, VA 20191-3449,
or request can be emailed to ncgis-mail @ga.nil.)

2.3 Non-Governnent publications. The follow ng docunments forma part of
this docunent to the extent specified herein.

| SO' | EC 8632-1:1999/ Cor 1:2006(E). Information technology - Conputer
graphics - Metafile for the storage and transfer of picture description
information - Part 1:Functional Specification - Second edition, 1999-12-
15.

| SO'| EC 8632-3:1999(E). Information technol ogy - Computer graphics -
Metafile for the storage and transfer of picture description information
- Part 3:Binary encoding - Second edition, 1999-12-15.

| SO'| EC 8632-4:1999(E). Information technol ogy - Computer graphics -
Metafile for the storage and transfer of picture description information
- Part 4:C ear text encoding - Second edition, 1999-12-01.

| SO 9660: 1988 (E). International Organization for Standardization
I nformation Processing - Volune and File Structure of CD-ROM for
Information Interchange. First edition, 1988.

(Copi es of these docunents are available from| SO at
http://ww.iso.org/iso/en/prods-services/| SOstore/store. htn.)

| HO S52. 1996. International Hydrographic Organization Specifications
for Chart Content and Display Aspects of ECDIS. Special Publication No.
52. 5th Edition, Decenber 1996.

| HO S52 Appendix 2. Colour & Synbol Specifications for ECD S. Speci al
Publication No. 52, APPENDI X 2, Edition 4.2, March 2004.

| HO S52 Appendix 2, Annex A. | HO ECDI S Presentation Library Users’
Manual . Special Publication No. 52, ANNEX A of APPENDI X 2,
Edition/revision 3.3, March 2004.

| HO S57. International Hydrographic O ganization Transfer Standard for
Di gital Hydrographic Data. Edition 3.1, Novenber 2000

(Copi es of these docunents are available fromthe |International
Hydr ographi ¢ Organi zation (IHO at http://ww.iho.shomfr)

SAE ARP5289. The Engi neering Society For Advancing Mbility Land Sea Air
and Space International. Aerospace Recormended Practice. Electronic
Aeronautical Synmbols. COctober 1997.

(Copies of this standard are avail abl e at
http://ww. sae. org/servl ets/techtrack?PROD TYP=STD)
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3. DEFI NI TIONS

3.1 Terns Refer to the M L-DTL-89045A for a definition of the ternms used
in this docunent.

3.2 Acronyns
ASCl | Ameri can Standard Code for Information Interchange
cav Conputer Graphics Metafile )
ClE Conmi ssion International de |’ Eclairage
CLD Centerline Data
caL Character of Light
COrs Commerci al -of f-t he-shel f
CRT Cat hode Ray Tube
DFLI P Digital Flight Information Publication
DNC® Digital Nautical Chart
DoD Depart nent of Defense
DOS Di sk Operating System
DPI Dot s per inch
DTOP Di gital Topographic Data
ECDI S El ectronic Chart Display and Infornmati on System
FACC Feature Attribute Coding Catal ogue
FLI P Flight Information Publication
as CGeographic I nformati on Systens
GIRI Georgi a Tech Research Institute
| CAO International Civil Aviation O ganization
| HO I nt ernati onal Hydrographic O ganization
| NT International Chart
| SO I nternational Standards Organization
LWD Littoral Warfare Data
VEDS M ssion Essential Data Set
NAM Nare
NGA Nati onal Ceospatial-Intelligence Agency (fornmerly N M)
ONC Operational Navigation Chart
RGB Red Green Bl ue
RDBMS Rel ati onal Dat abase Managenent System
SAI C Sci ence Applications International Corporation
SAM Synbol ogy and Annotation for Mapping and | nmagery
SGD Synbol i zed Graphic Data
SSC Structure Shape Category
TLM Topogr aphi ¢ Line Map
TOD Tactical Ccean Data



UVMap

VDU
VI TD
VMap
VPF
VWOD

WV/SPI us
WYSI WG
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Urban Vector Mp

Vect or
Vect or
Vect or
Vect or
Vect or

Dat a Update
Product Interim T Terrain Data
Map

Pr oduct For mat
Vertical Qostruction Data

Worl d Vector Shoreline Plus
What - You- See- | s- What - You- Get
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4. ELEMENTS OF GEOSYM DEVELCPNMENT

4.1 Design Criteria. bjectives of the GeoSym devel oprent effort were:

* To develop a standardi zed, user-oriented presentation that facilitates
map anal ysi s

e To develop a cross-product digital synbolization standard that supports
nmul ti pl e- products

e To utilize the Conputer Graphics Metafile ("CGW') format for storage and
exchange of synbol ogy graphics

The foll owi ng National Ceospatial-Intelligence Agency (NGA) VPF™products are
i ncluded within the scope of GeoSym

Digital Nautical Chart (DNC®)

Di gital Topographic Data (DTOP)
Foundati on Feature Data (FFD)

Tactical Cceanic Data Level 0 (TODO)
Tactical Cceanic Data Level 1 (TOD1)
Tactical Cceanic Data Level 2 (TOD2)
Tactical Cceanic Data Level 3 (TOD3)
Tactical Cceanic Data Level 4 (TOM)
Urban Vector Map (UVMap)

Vector Product Interim T Terrain Data (VI TD)
Vector Map Level 0 (VMapO)

Vector Map Level 1 (VMapl)

Vector Smart Map Level 2 (VMap2)

Vector Vertical Obstruction Data (VVOD)
Worl d Vector Shoreline Plus(WSPlus™

These products have a broad range of scales and feature content. Therefore,
the design for a synbol ogy standard had to address the differences anong (or
utilize the simlarities between) products. As a consequence, several aspects
of digital symbol ogy were consi dered:

Dynam c di splay scale
Variabl e |ighting conditions
Di spl ay hierarchy

Use of color

Use of text

The desi gn objectives and the aspects of digital synbol ogy, which needed to be
considered, fornulated the basis of the design criteria. These criteria are
reviewed in the foll owi ng subsections and resulted in the devel opnent of
quality digital symnbolization across all identified products.

4.1.1 User-Oiented Presentation Map design is nore conplex in the
digital realm as the traditional cartographic controls (map purpose,
audi ence, scale) are increasingly nore varied. The intended use of the nap
shoul d nonet hel ess al ways be a fundamental determi nant in the selection of the
graphic el ements and how the data are portrayed.

Digital VPF data provide nore versatility than a static paper nmap product, as
the map viewers can take part in the map design. Unlike a hardcopy product,
which is often |loaded with data in an effort to present as nuch information as
possi ble for all users, the digital nap viewer has the flexibility to
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custom ze the anount and type of data that are presented (and nay even nodify
the synbology). This offers the possibility for the creation of application-
specific nap displays (for exanple, a | and navigation display, an air

navi gation display, a terrain analysis display) fromthe same (or multiple)
feature data sets. Wereas a paper map nust be all things to all readers (the
tailoring for a specific application requires the reader to nmentally filter
out the undesired information), the digital nmap display can provi de many
different views based on the reader’s application and interest.

4.1.1.1 User-Defined Synbol ogy Standard synbol ogy provides a
standardi zed presentation of VPF data that satisfies many general user
applications and provides a reference inplenentation for devel opers. However,
to maxim ze the potential for digital map anal ysis anong a vari ed audi ence,
the capability for creating custom zed displays w th user-defined synbol ogy
shoul d al ways remain an option

User assignnment and nodification of synbol ogy may be inmportant for
acconpl i shing various anal ytical tasks. However, it is inportant to enphasize
that in a navigation application, user nodification of synbol ogy could present
a hazard to a ship or aircraft and should be restricted. Users who wish to
nodi fy the standard synbol ogy shoul d be forewarned that nodifications nmay

i npact others in a multiple-user view ng environment.

4.1.1.2 Use O Query One advantage of digital products over hardcopy
map products is the varied anbunts of feature/attribute information and
textual descriptions that can be stored within the data itself. Users of
digital data may query the database to obtain conplete attribute information
on selected features. This capability was particularly inportant when
devel opi ng the digital synbology for the followi ng reasons:

e To reduce display clutter by mnimzing the amount of text displayed

e To reduce the nunmber of unique synbols for features that have extensive
attribution (such as buildings) a generic synbol can be used. Then a
user can query for the specific attribute information pertaining to that
feature.

4.1.2 Miltiple-Product Displays Standardized digital symnbol ogy shoul d
provide for a consistent synbolization presentation supporting the capability
to view multiple products sinultaneously. Adherence to a functional,
nmul ti pl e-product digital synbol ogy standard m nimizes uni que, product-specific
symbol i zation applications and limts inconsistencies that hinder the user’s
ability to recognize the map el ements and anal yze the data in the nost
efficient manner. \Whenever necessary, product-specific exceptions took
precedence over the overall objectives of a cross-product synbolization
st andar d.

Users of NGA |ithographic nap products are famliar with the standards that
are enpl oyed specifically for a particular map product and, initially, my
prefer a digital map display, which sinmulates the | ook of the nore-famliar
lithographic products. On traditional NGA printed products, specific synbol
assignnments are nmade to features, taking into account the product type and
pur pose, specific attribution, and product scale. For exanple, a nautica
chart is significantly different froma Topographic Line Map (TLM, even when
the feature content overl aps.
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H storically, there has been no real effort to ensure consistency across
product lines, and the symbology in nmany cases is rooted in tradition and the
speci al needs of the users. Developing a cross-product synbol ogy standard is
a chall enge both froma design standpoint and froma user acceptance
standpoi nt. Consequently, users may have to reconsider sonme traditiona
symbol i zati on techni ques.

4.1.2.1 Product Scale and Generalization. Variations in the level of
generalization across the identified VPF products are due to the variations in
scale. The delineation of features appropriate for a particular |evel of
generalization varies. Many exanples of this are shown in Appendix A of ML-
DTL- 89045A. For exanple the built-up area feature (FACC AL020) is represented
as either a point or area on the DNC product and as an area on the VMap Leve
2, WMap, and VITD products. It is likely that in the event that multiple-
scal e products are displayed sinmultaneously, the appearance of duplicate
features of the sanme delineation type and |like features of different
delineation types may present a confusing display. |In this situation, the
user needs the capability to custonize the display viewto include only a
sel ect set of features fromeach product (or, the display software may be
designed to do this automatically based on a set of display conditions).

4.1.2.2 Use of Color NGA printed products have distinctive, product-
specific color palettes. Nautical products generally are characterized by the
enphasi s on open water areas and use white instead of blue to portray safe
deep-wat er areas. They al so enploy bright magenta and purple to draw the
user's attention to inportant features, such as anchorages, buoys, lights,
routes, naritinme limts, and restricted areas. In contrast with NGA
t opogr aphi ¢ products, the colors assigned to | and features (such as roads,
rivers, and vegetation) are subdued (and generally all black) so as not to be
vi sual l'y prom nent.

Anot her exanpl e of product-specific synbology is the use of red to nunber
maj or conmerci al and industrial buildings on the NGA City G aphic product.

The red conplex areas and red text used for the building identification
nunberi ng system shoul d be the nbst visually promnent el enent of the display.
Black is only used on the City Graphic product for text, and the roads and
buil dings are tan so they are nore subdued in the visual hierarchy of the

di spl ay.

A standardi zed color table that is applicable across the suite of identified
VPF products is necessary in order to provide an intelligible and consistent
di spl ay when viewing multiple product types sinultaneously. The use of a
standard cross-product color palette, rather than a product-specific col or
schenme, requires that sone users adapt to a digital display, which differs
fromthe paper map products to which they are accustoned. Nonethel ess, the
primary choice of colors for the cross-product color palette was based on

t hose col ors enpl oyed on NGA hardcopy charts. When conbined with the
application of solid color area fills, and the use of a "paper" white
background color this contributes significantly to the aesthetic, "map-Ilike"
quality of the digital display. However, the use of digital cartographic
products in different environments and conditions requires that synbol ogy be
able to maintain its usefulness in various lighting and environnental

condi tions.

4.1.3 Lighting Conditions As the use of VPF data becones nore
preval ent, the VPF synbol ogy must accomopdate different types of user
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environnents. Viewing conditions do vary in the type and quality of anbient
light. Also affecting viewing conditions is the amount of view ng distance
bet ween the user and the screen. For the GeoSym devel opnent effort, it was
necessary to conply with the view ng specification prescribed in the

El ectronic Chart Display and Infornmation System (ECDI'S) described in the

I nt ernati onal Hydrographic Organization (IHO Color and Synbol Specifications
for ECDIS (S52, Appendix 2). User environnents identified in this publication
i ncl ude:

. Day
 Dusk
 Night

The ECDI S di splay requires that synbol ogy be versatile across di splay devices
in various specified anbient lighting conditions. Because of this

requi renent, |IHO ECDIS synbol s nake use of a token systemw thin the synbol ogy
used. Tokening allows for the nodification of the color characteristics of a
particul ar feature based on lighting condition. Due to the different
interpretations of RG val ues over particul ar displays, |HO defines the color
tokens in the Conmission International de |’ Eclairage (ClE) system of
colorinmetry. The application of the color token allows a great deal of
flexibility for those synbols defined. The need for such flexibility is a
requi renent of ECDI S that nmandates that symbols be made avail abl e for optimal
viewing in nultiple lighting conditions. Wthout having to maintain a

di fferent synbol set for each lighting condition, the exanples provided from
t he 1 HO docunment supply several token-based color tables. A token acts as a
slot for assigning defined CIE colors for a given anbient |ight condition.

Table 1 shows the col or tokens and corresponding Cl E val ues for the DAY col or
tabl e described in IHO S-52, Appendix 2, Annex A, Edition 3.3. For GeoSym
synmbol creation, the RG values corresponding to the CIE values from Table 1
were used as default colors for synbol creation and viewi ng on the screen (see
M L- DTL- 89045A, Appendi x C).

TABLE 1 - Col or Tokens Established Wthin |HO S-52

P A

NCDTA 0. 0. 40. 00
CURSR CRANGE 0.50 0.40 32.00
CHBLK BLACK 0.28 0.31 0. 00
CHGRD GREY 0. 28 0.31 10. 00
CHGRF GREY 0. 28 0.31 25.00
CHRED RED 0. 48 0.30 25.00
CHGRN CGREEN 0.31 0. 56 60. 00
CHYLW YELLOW 0.41 0. 49 70. 00
CHMED MAGENTA 0. 30 0.17 20. 00
CHMGF MAGENTA 0. 28 0.24 48. 00
CHBRN BROMN 0.39 0. 43 30. 00
CHWHT VWH TE 0. 28 0.31 80. 00
SCLBR ORANGE 0. 50 0. 40 32.00
CHCOR ORANGE 0.50 0. 40 32.00
LI TRD RED 0. 48 0. 30 25.00
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TABLE 1 - Col or Tokens Established Wthin |HO S-52
TOKEN COLOR X ' LUM NANCE
LI TGN CGREEN 0.31 0.56 60. 00
LI TYW YELLOW 0.41 0. 49 70. 00
| SDNG MAGENTA 0.30 0.17 20. 00
DNGHL RED 0. 48 0.30 25. 00
TRFCD MAGENTA 0.30 0.17 20. 00
TRFCF MAGENTA 0. 28 0.24 48. 00
LANDA BROWN 0.35 0. 39 50. 00
LANDF BROWN 0. 45 0.42 15. 00
CSTLN GREY 0.28 0.31 10. 00
SNDG1 GREY 0. 28 0.31 25. 00
SND&2 BLACK 0. 28 0.31 0.00
DEPSC GREY 0. 28 0.31 10. 00
DEPCN GREY 0.28 0.31 25. 00
DEPDW VWH TE 0. 28 0.31 80. 00
DEPMD PALE BLUE 0. 26 0.29 65. 00
DEPNMS LI GHT_BLUE 0.23 0. 25 55. 00
DEPVS MEDI UM BLUE 0.21 0.22 45. 00
DEPI T YELLOW GREEN 0. 28 0. 36 35. 00
RADHI CGREEN 0.30 0.56 60. 00
RADLO GREEN 0.31 0. 56 20. 00
ARPAT BLUE- GREEN 0. 26 0. 42 30. 00
NI NFO ORANGE 0.50 0. 40 32.00
RESBL BLUE 0.18 0.15 22.00
ADI NF YELLOW 0.41 0. 49 35. 00
RESGR GREY 0. 28 0.31 25. 00
SHI PS BLACK 0. 28 0.31 0.00
PSTRK BLACK 0.28 0.31 0.00
SYTRK GREY 0. 28 0.31 25. 00
PLRTE RED 0.58 0.35 18. 00
APLRT ORANGE 0.50 0. 40 32.00
U NFD BLACK 0.28 0.31 0.00
Ul NFF GREY 0. 28 0.31 10. 00
Ul BCK VWH TE 0. 28 0.31 80. 00
Ul AFD MEDI UM BLUE 0.21 0.22 45, 00
U NFR RED 0. 48 0.30 25. 00
Ul NFG GREEN 0.31 0. 56 60. 00
Ul NFO ORANGE 0.50 0. 40 32.00
Ul NFB BLUE 0.18 0. 15 22.00
U NFM MAGENTA 0.30 0.17 20. 00
Ul BDR GREY 0. 28 0.31 10. 00
Ul AFF BROWN 0.35 0. 39 50. 00
QUTLW BLACK 0. 28 0.31 0.00
QUTLL BROWN 0. 45 0.42 15. 00

[N
o
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TABLE 1 - Col or Tokens Established Wthin |HO S-52

RESO1 GREY 0.28 0.31 25. 00
RES02 GREY 0.28 0.31 25.00
RESO3 GREY 0.28 0.31 25. 00
BKAJ1 GREY 0.28 0.31 0. 60
BKAJ2 GREY 0.28 0.31 1.60

The requirenent for the GeoSym devel opnent nandated that the synbol ogy

devel oped for all hydrographic products be ECDI'S conpliant. It was necessary
to consider the best approach as to how to inplenent the col or token concept
for hydrographic products, and yet nmaintain the usability of synbol ogy created
for non-hydrographic VPF products. The use of indexed color, along with the
definition of all color within the synbol graphic in RG values for typica

vi ewi ng di spl ays has proven the best approach. Refer to section 6.6 for an
expl anati on of how viewi ng software can access the correct RGB or col or token
for the display of GeoSym synbol s.

4.1.4 Dynamic view scale The capability to “zoomin” and “zoom out”
allows the user to enlarge or reduce the geographic extent that is displayed
in the view window. Each tine the area being viewed is enlarged or reduced,
the display is redrawmn. This has the sane effect as changi ng the view displ ay
scale. Using the zoom conmmand can be conpared to using a magnifying glass on
a paper map to focus on a smaller area, in that the area under nagnification
contains no nore data than it did previously. Sinmlarly, when zoonm ng in, the
enl arged magnified view that is redrawn does not change the product accuracy
or extraction scale (e.g., no nore data appears than that which was originally
di spl ayed at the smaller-scale view).

Users must be aware of the accuracy of the product data and be cautioned not
to msinterpret the accuracy of large scale display views. Sone exanples
which illustrate this issue further are provided in the follow ng paragraphs.

The first exanple applies to a cartographic design or analysis scenario. It
is arelatively conmon practice for map users to nentally translate the map
scale into a common unit of neasure. For exanple, at the scale of
1:1,000,000, 2 nmon the map represents a 2,000-neter ground di stance. Map
users experienced with a particular product |earn to associate an approxi mate
| evel of generalization and accuracy with that product (Robinson:46). On a
1:1, 000, 000 scal e ONC product, the specifications require that features are
positionally accurate to (+/-) 2,000 nmeters, which translates into a 2 nmm map
unit distance. |If the size of a point synbol is 1 mm a nap user may assume
that the synbol is horizontally accurate within a circle of 2 mmcentered on
t he point synmbol. However, if a user zoons in 10x (to a 1:100, 000 displ ay
scal e) and the point synbol size remains constant at a 1 nmm size on the

di splay, then at the new | arger view ng scale, the point feature appears to
represent only 100 neters of ground space, even though it is still only
accurate to within (+/-) 2,000 neters fromits center. Wen zooming into

di spl ay scales that are much larger than the product scale, the map user can
no | onger assune that the horizontal accuracy of the point synbols falls
within a reasonably close (i.e., 1 mm proximty of the center of the synbol.
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A second exanpl e concerns the use of map background displays for navigation
Suppose the mariner has the display scale of a navigation display set such
that the area being viewed is 10 nautical mles (nm by 10 nm offering a good
overal | presentation of shipping and navigation hazards in the i medi ate
vicinity. Suppose the mariner then zoons in to a viewof 1 nmby 1 nmand the
poi nt symbols (e.g., buoys and other navigation aids) remain the sane size as
they were in the 10 nmby 10 nmdisplay. In the absence of other cues, this
may present the illusion that the display is set to the sane scale as
previously, giving the mariner a fal se sense of security when there may
actual ly be unseen hazards to his ship in his imrediate vicinity.
Alternatively, if the point synbols became proportionately larger as the

mari ner zoonmed in, they would offer a cue that he was actually viewing a very
smal | geographi c area.

A third exanpl e concerns display synbolization for spatial data anal yses that
nm ght be acconplished in a GS. [In an analytical environnent, the user would
typically desire point synbolization in order to facilitate feature
identification. Zooming in on the display would discern greater detail about
t he geography di splayed (e.g., details of coastlines, area features, etc.) and
to elimnate sone clutter on the display by limting the quantity of features
di spl ayed

The above exanples illustrate that there m ght be a need for scal abl e synbol s,
fixed size symbols, or scale-driven synbol changes based on specific
applications. For the | ast exanple, point synbols that scale up in size as
the display is zoomed in would not contribute to the view of the geography and
woul d actually cause greater clutter. In such an analytical situation, the
user woul d probably desire that the point synbols renain a consistent size
when zooming in. Wen zoom ng out, however, the user nmight actually desire
that the synbols change to a different representation, such as small circles
or dots, in order to reduce clutter as nore features are added to the display.
Conversely, for situations simlar to the first two exanples, the display
needs to mnic what happens when a magnifying glass is used with a paper nap;
t he synbol enl arges proportionately with the area under the magnifying gl ass.
The 1 nmm synbol on a 1:1, 000, 000 scal e product should al ways be 1,000 neters
in ground units regardl ess of the zoomfactor, (i.e. in order to cover 1,000
neters of ground distance at a 1:100,000 view ng scale, the synmbol woul d need
to be 10 nm.

Dynam ¢ view di spl ays have a dramatic effect on the visual clarity and
ef fectiveness of all synbolization. In particular, point synbols (even
sinmplified shapes) can becone unreadable at snall display view scal es.

O these display issues, the GeoSym product currently only addresses the “zoom
out” scenario for hydrographic products, where the viewer wishes to switch to
a different, sinplified set of synbols. GeoSymincludes both full chart

synbol definitions (for all VPF products), as well as a set of sinplified
synbols for the VPF products which sinplified or an alternate set of synbol ogy
is applicable. See Table 9 of M L-DTL-89045A for the current listing of VPF
products which have a sinplified (or alternate) symbol set. The user nmay
toggl e between the two synbol sets at his discretion. The other issues with
regard to viewing scale are still under discussion at NGA and are not resol ved
by this version of GeoSym

4.1.5 Visual display hierarchy. An inportant characteristic of visua
perception, known as the figure/ground phenonenon, often is used by

12
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cartographers as a fundamental design tool for organizing a map display
(Dent:127). Essentially, humans tend to automatically segregate elenents in
their visual field into figures (objects that stand out and have form and
grounds (anor phous backgrounds). Any map design, including a digital nap

di splay, will be nore effective when the graphic el ements such as contrast,
color, and overlay are used to create a visual hierarchical organization of
the map conponents. Visual confusion results froman undifferentiated

di splay. For exanple, the application of a solid color area fill for water
bodi es and | and nmasses can greatly enhance the figure/ground devel opnent and
i mprove the clarity of the map display. For this reason, the use of solid
color area fill is recomrended, and is considered a fundamental capability
necessary for establishing a visual hierarchy, as well as adding a nore
graphic, map-like quality to the digital display.

The digital presentation of map information also requires that a sequentia
order be defined for the display of the features, not only to present a

| ogi cal organi zation of the data but also to prevent destructive overwite
during the display update. For exanple, the "painter's algorithm utilized in
various application software, follows this order for display update: areas,
lines, points, and text. Wthin each class, the thenes are drawn in the order
in which they were selected during the creation of the views. Once a viewis
created, users need to be aware that nodifications to the synbolization could
adversely affect the display priority and potentially disrupt the view For
ot her applications, the use of a display priority value sets the display
priority for a feature irrespective of the feature’s delineation. GeoSym
utilizes a conbination of the “painter’s algorithnf, an assigned display
priority (ranging from0O to 9, with nine being the highest priority), and the
ordering of the rows in the synbol assignnent table to control the order that
features are displayed on the screen. See section 6.5 for a detail ed
description of how these display control nechanisns are utilized in GeoSym

4.1.6 Color. The color schene used for the nmap display is effective
when it organizes the data and facilitates user recognition of features.
Color is a fundanmental design el enent and, when used properly, is a primary
element in feature identification on the digital display. Care nust be given
to the selection of the color palette and to the effects of col or conbi nations
that can occur when col or assignments are nade for areas, lines, points, and
text. In general, lighter, "easy on the eye" colors should be used for
background area feature displays and strong colors |ike magenta and bl ack
should be Iinmted to snall areas. The choice of colors simlar to those
enpl oyed on NGA hardcopy charts can contribute nmuch to the aesthetic, "map-
like" quality of the digital display.

In addition to general color selection, however, one nust al so consider the
changes to col or values over map regi ons with changes in anbient |ighting
conditions. A great deal of study has gone into the col or designations for
synbol ogy in various lighting conditions. The creation of synbol ogy based on
the 1HO col or token definitions ensures that the col or designations and
dynam ¢ harnony are naintai ned.

The use of a white background and solid color area fills allows the use of

bl ack for synbols and text. Black is a very effective color for text and sone
synmbols since it is very distinguishable (when combined with any other col or)
and is not prone to color induction. This is desirable when the digita

di splay can potentially include a variety of col or conbi nati ons between

feat ures.

13
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The GeoSym di gital symbol ogy uses many conventional cartographic and synbolic
aspects of color to achieve a map-1like display, such as green for vegetation,
blue for water, brown for landfornms, and red for inportance. In addition, the
| HO (1 HO 36) recommendations for general display colors were used as a
starting point for the colors defined within created CGM synbol ogy. Note that
for hydrographic products, the color token indices will instead be used as the
basis for color selection depending on the anbient lighting condition setting
defined by the user

4.1.7 Text Cutter can be defined as any nap data that inpede the
conmuni cati on objective of the map because the data are illegible or contain a
| evel of detail that is inappropriate for the display. The problem of
reducing clutter in a digital display is an issue that nmust be resolved to
provi de effective map displ ays.

The hardcopy synbol ogy standard (M L-STD-2402) is “text intensive” in that it
enpl oys an abundant use of text for synbol identification. Many features are
represented with the sane synbol. Consequently, the use of text to acconpany
the synbol is necessary for feature identification (although the proximty of
ot her features/synbols nmay provide other clues in the data to assist in
identification). For exanple, nunerous features, such as wecking yards,
power plants, windmlls, substations, grain bins, grain elevators, forts, and
bui | di ngs, can be synbolized by a small, black, square-point synbol. There
al so are nunerous applications for a thin, black, dashed-Iine synbol:
fairgrounds, athletic fields, firing ranges, stockyards, mnes, and scrap

yards. In these instances, trying to replicate the hardcopy synbol ogy,
conplete with text, for digital display view ng would not be successful.
Conput er display technology is still far fromreplicating the resol ution of

printed media. To be legible, text nust be |arger on the screen than on
paper. Consequently, nunmerous features requiring | abels yield a cluttered,
anbi guous di spl ay.

Di gital VPF products have an advant age over hardcopy products because varying
amounts of feature/attribute information and textual descriptions are stored
in the data dictionary. Previous studies (Dodd, 1991; SAIC, 1996:29; and
SAIC, 1993:8) have concluded that nore effective, less cluttered screen

di splays result frommnimzing the use of text. Dodd recomrends that users
of digital VPF data rely on cursor inquiry and the use of queries to obtain
conplete attribute informati on on selected features. The Dodd reconmendati ons
regardi ng text were adopted for the GeoSym digital synbol ogy.

However, in sone cases, the use of cursor inquiry to display textua
infornmation is cunmbersone, if not inpractical, in fulfilling the requirenents
of the user. A prine exanple of this situation is seen in the treatnent of
sounding information. It is difficult to inagine the relative useful ness of a
hydr ographi c chart where soundi ngs are di splayed as a generic synbol whose

val ue nmust be obtained only after cursor inquiry -- for each sounding. In
this case, a provision for the display of text information nust be nade.

Refer to section 6.4.1.5 for an explanation of howto utilize the text |abels
defined in GeoSym

Al t hough the display of textual information has limted use in GeoSym the

| abel s called for still may cause unacceptable clutter in the digital display.
For this reason it is recommended that application software provide the
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ability to declutter text |abels. One solution could be to allow the user to
turn on and off text |abels independent of the feature.

4.2 Methodol ogy. The devel opnent of the GeoSym synbol ogy has been an on-
goi ng process. Key objectives were to focus on prior synbology efforts and
address any inportant findings or recomendations for the general inprovenent

of the GeoSym Synbol ogy. The level of illustrative graphic detail in the
synbol that is necessary for feature identification is subject to the
technical limtations of the software and display capabilities. Wether

synmbol s are replicated fromexisting standards or new synbol s are desi gned,
enpirical testing is necessary to evaluate the clarity and legibility of the
synbol s at various display view scal es.

4.2.1 Synbol Selection. To facilitate symbol selection, the follow ng
priorities were established and utilized for each VPF product.

e 1st priority: Product Mssion - Synbol selections were nade such that
the m ssion of the product would be supported in the best possible
fashion. For this reason, there are some instances where a certain
feature may be synbolized differently fromone product to the next for
products with non-simlar product nissions.

e 2nd priority: Consistency within each product - Synbol selections were
made such that non-sinmilar features did not inadvertently receive the
sanme or simlar synmbology. The intent here was to provide contrast
bet ween non-simlar features within the same product. Conversely,
simlar or identical symnmbology was used for features that were sinmlar,
where contrast was not preferable. For exanple, a mine feature and a
gquarry feature would receive the sane or simlar synbol ogy whereas a
built-up area feature would receive contrasting synbol ogy.

e 3rd priority: Consistency with other products - Synbol selections were
made such that features would be synbolized in a consistent manner anopng
all products. The intent here was to ease the transition from one
product to another in cases where nultiple products are used in
conjunction with one another. An additional benefit of this is the
reduction in the total number of synbols that nust be created and
mai nt ai ned, and the nunber of synbols with which the users must becone
famliar.

e 4th priority: Conpliance with applicable governnent synbol ogy standards
docunent (s) - Several Mlitary Synbol ogy Standards were utilized to
sel ect synbols that nmet the first three priorities (see section
4.2.1.1). \Wenever possible, synbols were selected that were conpliant
with the applicable government standard for that feature. Non-conpliant
symbol ogy sel ections were made only in cases where conpliant synbol ogy
conprom sed any or all of the previous priorities.

The synbol sel ection process was performed separately for each product. The
first step taken in this process was an eval uation of each feature and its
associated attributes for the product being reviewed. This evaluation was
based on the appropriate VPF product specification. Based on the nission of
the product, a determination was nade as to which attributes, if any, would
drive the synbology for a given feature. For exanple, a nmine feature nmay not
have attributes driving the synbol ogy, whereas building features can be
differentiated by the building function category (BFC) attribute. The
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appropriate mlitary synbol ogy standard docunment was reviewed to help
determ ne which attributes, if any, should drive synbolization. If
attribution was driving the synbol for a particular feature, attribute val ues
were then logically grouped, if necessary, and associated with a particul ar
synbol. If there was no attribution driving the synmbol ogy, then an
appropriate synbol was selected for the feature.

Once the synbol selection for all features in each of the products was

conpl ete, the synbols selected for each product were conpared on a feature-by-
feature basis to sane or simlar features in other products. Adjustments were
made whenever possible to provide consistency in synbol sel ection across
products.

4.2.1.1 Mlitary Standards for Synmbol Sel ecti on Because the need for
DNC synbol ogy was critical, DNC was the first product reviewed for the GeoSym
devel opnent effort. This becane the DNC mini-prototype effort. The synbol ogy
prototype was tasked with the devel opment of synbol ogy that was conpliant with
ECDI S as defined in the 1HO S-52. The synbol ogy and gui dance presented within
this publication were used as the guideline for the definition and sel ection
of synbols as well as feature attribute expressions for hydrographic features
for GeoSym For the DNC product, feature attribute expressions that were
derived fromIHO S-57 and correlated with DNC drove the synmbol selection
process. For subsequent hydrographi c products, such as LW, TOD and WSPI us,
the DNC mini-prototype, the IHO Presentation Library, and the appropriate Navy
hardcopy charts (OPAREAS, HI TS, BC) were used as guidelines for synbol
creation and sel ection

Synbol sel ection for topographic/terrain or |and based features was based on
Mlitary Standard M L-STD 2402 and STANAG 3675 Ed2. The topographi c products
revi ewed included UvMap, VMap0O, VMapl, and VMap2. The terrain products

revi ewed included VITD, DTOP-MEDS1*, DTOP- MEDS3*, and DTOP- MEDS5*. Al though
the M L-STD 2402 was witten for graphic products, it was useful in the

sel ection of synmbols for NGA VPF products. For each VPF product, synbol

sel ection was based on the synmbol ogy specified in ML-STD 2402 for the graphic
product that nost closely corresponded to the VPF product being synbolized.
This not only provided sonme consistency in the synbols being sel ected, but

al so utilized much of the synbology fromthe graphic maps with which users are
currently famliar. For the GeoSymEdition 2 rel ease the STANAG 3675 was used
and took precedence over the ML-STD 2402 for the synbol selection of the

t opogr aphi ¢ products.

Synbol sel ection for aeronautical features in DFLIP* was based on United
States Governnment Flight Information Publications: Enroute, Term nal and DOD
Mlitary Training Route Charts.

Synbol selection for the obstruction features in VWOD was based on i nput

recei ved from Georgi a Tech Research Institute (GIRI) and from aeronautica
product experts at NGA. Due to the nature of the GIRl synbol set it was
determned that it would be provided in GeoSym Edition 2 but not as the
default (full) set. The default (full) synmbol set for WOD was based on an

| CAO specification as directed by NGA. In attenpt to avoid any change in the
GeoSym data structures, the WOD full and sinple synbol sets differentiate
slightly fromthe other VPF products. The full GeoSym synbol set for WWOD as
defined in the fullsymtxt file is actually nmore sinple fromthe perspective
of synbol conplexity. The sinple synbol set actually appears nore conpl ex.
This slight variation in the use of full and sinple synbol ogy all owed Edition
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2 to provide the default synbol ogy that much of the user community preferred
and provide the specialized GIRI synbols as well.

*Al t hough GeoSym prototype 3 and 4 were devel oped to support LWD, DTOP-
MEDS, and DFLI P, those products have not matured as of the witing of this
docunment. The official release of GeoSym does not include synbols and
attribute expressions to support their display.

4.2.1.2 Design of New, Alternative Synbols The suite of VPF products
enconpasses varying resolutions, feature content, feature types, and feature
attribution. Therefore, it was necessary to design new, alternative synbols
to produce a conprehensive, consistent digital synbol ogy set for all of the
identified VPF products. Alternative, illustrative synbols were required to
m nimze the use of text for feature identification.

4.2.2 Synbol Devel opnent A description of howthe point, line, area
and text symbol ogy was devel oped is provided bel ow along with a discussion on
t he col or nodel that was used.

4.2.2.1 Point Synbol ogy ActiveCGM Aut hor was used for the creation of
all point synbols in the synbol creation effort. Synmbols were created in
color using a 16 bit format and witten out in both ASCII clear text and
bi nary encodi ng as version 4 CGw. The binary encoded CGM format was used for
the final production synbol set in order to minimze storage requirenments and
reduce the task of CGMinterpretation only to this nore wi dely accepted
format.

Poi nt synbol s were drawn such that each attribute expression was associ at ed
with only one point synmbol CGMfile. However, sone features derive synbol
conponents from expressions containing nore than one attribute. For exanple,
buoys, lights, and beacons have several attributes that drive the synbol ogy
for that feature. Because of the extrenely |large nunber of synbols and
conpl ex expressions that would be required to represent each of the

conbi nations, the attributes thensel ves are synbolized separately. That is,
for a buoy, the base is synbolized based on the value of the SSC and BTC
attributes. The synmbol is called fromone attribute expression that contains
only the SSC or BTC attribute val ue, which matches the feature being
synmbol i zed. O her aspects of the buoy, if present, (such as sound, topnark,
etc.) are synbolized in a simlar fashion based on the relevant attribute.
This greatly reduces the nunber of synbols and expressions that nust be
created and mai ntai ned and has m ninal inpact on display speed.

It should be noted that all point CAGvs were constructed with their origin
centered on an X,y location of (0,0). This is key to placing the point synbol
correctly at the geographic coordinate of the feature. Specifically the
virtual device coordinates (VDC) extent element in the CGM specifies the

vi sual extent of the point synbol and establishes the sense and orientation of
the coordinates in the CGM Therefore the origin can be |ocated by

determ ning the center (0,0) of the VDC extent.

4.2.2.2 Line Synbology. Line synbols are used to represent both |inear
features and the boundaries of area features. Line synbols were drawn using
one of two nethods in ActiveCGM Author. Solid lines were drawn using a
predefined solid line type within the ActiveCGM Aut hor software. Dash |lines
along with nmore conplicated dashed-dotted lines and |ines, which incorporate
point synbols in their definition, were drawn using the add-on VPF line style
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functionality wi thin Author devel oped exclusively for GeoSym This additiona
functionality provides a nethod for creating a variety of conplex line styles
such as dashed |ines made up of varying dash and gap | engths, dashed |ines

wi th enbedded synbols, dual and triple-case solid lines, and solid lines with
begi nning and ending Iine term nators. Conplex lines can contain as many
enbedded poi nt synbols as necessary. The resulting |Iine CGV has enbedded in
it the name of each point synbol that is required to define the line. For
this reason, each conplex line synbol CGMthat utilizes one or nore externa
poi nt synmbol s nmust be acconpani ed by the CGVs) which contain(s) the point
symbol (s) referenced. |In GeoSym synbol nunbers 5010-5999 are reserved for

t hese conpl ex synbol conponents.

4.2.2.3 Area Synbology An area feature can be represented using any
conbi nati on of area fill, boundary, and/or point synbology. The CGM synbols
used to represent area fill for area features were drawn using two
net hodol ogi es dependi ng on whether the area was a solid color fill or a
pattern fill. Solid fill areas were drawn using a pentagon as the basic shape
with the appropriate solid color fill. Edge visibility was turned off for
t hese synmbols so that only the solid color fill is visible. Area pattern
fills are also represented using a rectangul ar shape within the C&GM Each
pattern fill was defined by creating a 32 by 32 bitmap cell using a bitmap
editor. The single pattern definition is stored in the CGMas a pattern
table, which is “tiled” to fill the rectangle drawn in the CGM

Area boundary synbol ogy utilizes line synbol ogy as described in section
4.2.2.2. \Wen used for area boundaries, the |line synbols should be rendered
in a clockw se direction around the area. This will ensure the correct
orientation of the line style components relative to the area feature.

Sone area feature synbol ogy also utilizes a point to be placed at the center
of an area feature. For these cases, a point synbol is used. Section 4.2.2.1
descri bes the creation of point synbols.

5. USER ENVI RONMENT FOR CGECSYM EXPLO TATI ON

5.1 Operating System |In order to accurately represent the area
patterns required by both S52 and M L-STD- 2402, the pattern elenments in the
GeoSym area synbol s are drawn using a 32x32 pattern element. This requires
the user to utilize the Wndows NT, Wndows 2000, or Wndows XP operating
systems. Wndows 9x will only support an 8x8 pattern

5.2 Screen Resolution. The reconmended screen resolution for the
opti mum di spl ay of GeoSym synbols is 1280x1024, with a m ni mum resol ution of
1024x768. The symbols will becone distorted below this mninum

5.3 Color Display. Those users who wish to view the GeoSym synbols in
their intended colors should refer to S52, Appendix 2 (Col our & Synbol
Specifications for ECDI'S), Annex C for instructions on howto calibrate their
noni tors.

6. SOFTWARE DESI GN AND | MPLEMENTATI ON FOR GEOSYM EXPLO TATI ON

6.1 Synbol ogy database interface The follow ng sections supplenent the
i nformati on contained in the Detail Specification Geospatial Synbols for
Digital D splays, ML-DTL-89045A. They contain key engineering issues that a
devel oper shoul d consider during the design and inplenentation of software
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witten to exploit GeoSym It is assunmed that the developer is famliar with
the M L-DTL-89045A, | HO S52, IHO S57, and SAM documrent ati on.

6.2 Gaphics file format The GeoSym synbols are in CGM format. CGM
or conputer graphics netafile is a rich, open standard format that can
encapsul ate nmany ki nds of graphic data including vector, raster, or a nixture
of bot h.

Essentially, the CGMis conposed of a series of instructions that describe the
geonetric and presentation characteristics of graphics. The file does not
contain pictorial data, but rather is nade up of a set of defined instructions
used for describing one or nore graphic elenments. The graphics are only

di spl ayabl e through the use of a translator capable of reconstructing the

i nfornmati on described in the CGMinstructions.

The main objective of the CGMfile is to facilitate the storage and retrieva
of graphical information between applications, software systens, and/or
devices. The format and content of these instructions are defined by the
International Standards Organization, in ISQ1EC 8632-1. The CGMis the only
| SO standard vector graphics format. Several other formats have been derived
fromthe 8632-1 that have been devel oped to support the specific needs of end
users.

The CGM standard was originally published in 1986 by ANSI as X3.122. The
sanme standard was published a year later by |SO as | SO 8632:1987. To nake it
easi er to manage changes, ANS|I X3.122:1986 was replaced by ANSI/| SO 8632: 1987
in 1991. There were 3 anendnents to CGM 1987, two of which are incorporated in
the new, republished CGut 1992. The ot her amendnent and CGMt 1987 were
cancel l ed. The | atest published CGM standard is |ISQO | EC 8632-1: 1999, 8632-
2:1999, 8632-3:1999.

According to I SO I EC 8632-1, a CGM may contain the follow ng:
e vector graphics (e.g., polylines, ellipses, NURBS)
* raster graphics (e.g., tile array)
e text

6.2.1 CGM Versions The CGM standard defines four upwardly-conpatible
versi ons, each providing additional functionality. Version 1 provides a basic
drawi ng and picture interchange capability. The Version 1 netafile definition
i ncl udes approxi mately 90 individual function or entity elements. Version 1
netafiles are essentially the sanme as those described in the 'old standard',
CGvt 1987. The Version 2 netafile definition contains approximtely 30 nore
elenents in addition to all of those described in version 1 nmetafiles. The
nost significant new capability of Version 2 however, is the graphica
segnent. Version 3 netafiles represent a nmgjor increase in graphica
expressive power. Version 3 netafiles contain approximtely 40 added el enents
to the Version 2 capabilities. Version 3 nmetafile functionality includes: the
capability to represent conpressed tiled imges, define external synbol
libraries, and provide greater control of draw ng aspects for graphics arts,
presentation graphics, and el ectroni c publishing.

The | atest version of netafiles is the Version 4 nmetafile. Version 4
netafiles include Versions 1, 2, and 3 and add hierarchical structures and
user-defined attributes so user conmunities can define and create "intelligent
graphics.” Version 4 netafiles also define directories so applications can
random y address large netafil es containing nmany pictures and structures.
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GeoSym synbol s are all Version 4 CGvs due to the need for user-defined
attribute structures (see section 6.2.3). This does not nean, however, that
all possible elenments in versions 1 through 4 are represented in the GeoSym
synbol s. The subset of CGM el ements that are utilized in GeoSymis defined in
t he Synbols and Annotation for Maps and | magery (SAM) profile.

Al ternatively, the devel oper nay reference any clear text encoded CGM and
exam ne the “M-ELEM.I ST” el enent for a conplete list of those CGM el enents
that are contained in the GeoSym CGVs.

6.2.2 CGM Encoding The CGVifile is defined in I SO 1EC 8632-1 as havi ng
two encoding capabilities. These encodings are binary and clear text
encodi ng. The choice of the encoding used in inplenentation nmust be based on
the foll owi ng considerations.

e interpretative speed

e readability (human) of the encoded files

6.2.2.1 Binary Encoding The focus of binary encoding, which is
described in I SOIEC 8632-3, is the speed of file creation and interpretation
The use of binary data format is efficient due to its sinilarity to the
representati ons of data structures within conputer systens.

6.2.2.2 (Cear Text Encoding The purpose of the clear text encoding,
which is described in I SOIEC 8632-4, is to provide a representation of the
netafile syntax in a hunan-readable form Not only can the syntax be
interpreted by the end user, but the file may al so be edited or even created
fromany standard text editing device. The key objectives of the clear text
format are listed below Note that the speed of interpretation (nmachine) is a
secondary consideration for this encoding.

* Hunan editable

e Human friendly (readable)

e Machine readable - the syntax is able to be parsed by software
e Suitable for text editors

e Interchangeabl e between systens and pl atforns

*+ Standardi zed codes and abbrevi ations

The GeoSym CGMI files are conpliant with the Synbol ogy and Annotation for Maps
and Imagery (SAM) profile. This profile was devel oped to support the
creation and use of CGMfiles for the GeoSymeffort. The profile describes
the m ni mum i npl enentati on of the CGM functions in order to allowinterpreters
to be witten to support the CGMfiles, as well as provide the basis from

whi ch addi tional synbols nmay be created to augnent the existing CGM synbo
l[ibrary. Note that though the clear text encoding is included with GeoSym it
is not intended as a source fromwhich interpreters would read synbol ogy
definition. Only the binary encoding is supported as described in the SAM

profile.
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6.2.3 User-defined Application Attribute Structures in GeoSym As
stated previously, all GeoSym synbols are version 4 due to the existence of
user-defined application attribute structures. The el enents of each one of
these structures consist of the followi ng: BEGAPS, APSATTR, BEGAPSBODY
ENDAPS. Each type of application attribute structure has a unique identifying
nane that is contained within the BEGAPS line. Al GeoSym CGws contain the
foll owi ng named application attribute structures: |C ViewportTable,

Pi ctureProperties, and | C Col orNaneTable. Both | C ViewportTable and

Pi ctureProperties should be ignored by GeoSym application software. These two
structures are used solely by the ActiveCGM Aut hor tool and are retained for
consi stency between the cleartext and binary versions of the GeoSym CQvb.

Refer to section 6.6 for an explanation of how GeoSym application software can
utilize the |1 C _Col or NanmeTabl e structure to access col or tokens.

There is a fourth application attribute structure that is contained only in
the conplex Iine CGw of GeoSym The nane of this structure is LineStyle and
it consists of a series of nested application attribute structures that define
the characteristics of each specific conplex line. The conplex CGw al so
contain the graphic primtives that depict a sanple of the rendered
representation of the conplex line style. However, those elenents are only
present to support the generation of M L-DTL-89045A and should not be used for
t he actual display of VPF features. GeoSym application software should al ways
use the LineStyle application attribute structure definition to render the
conplex line style along the linear features or area boundaries to which the
conpl ex line synbol applies. At a high level, the LineStyle application
attribute structure has the foll owi ng construction

Li neStyl e
Li neSt yl eConponent
Li neSt yl eConmponent El enent
Li neSt yl eConponent El enent

Li neSt yl eConponent

Table 2 lists the paraneters at each level of the LineStyle structure and
their allowable values. The CGM fornmat does not define rules for adapting
conplex lines at intersections, joins, corners, and curves. Any solutions
devel oped should reflect the characteristics of the cgmas closely as
possi bl e. Software devel opers should refer to the SAM for a conplete
definition of the LineStyle and the I C Col or NaneTabl e application attribute
structures for the information that is relevant to the GeoSym expl oi tati on
sof twar e

Table 2 — Conpl ex Line Style Paraneters

Par anmet er Nane Descri ption Type Units
Li ne style nane Uni que nane of the line style String NA
One to nmany line A line style may contain one to
conponent s many |ine conponents. For each

| i ne conponent the paraneters
are defi ned bel ow
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Table 2 — Conplex Line Style Paraneters

Par anet er Nane

Description

Type

Units

Li ne width

Thi ckness of the |ine

Rea

Li ne col or

Col or of the |ine

I nt

| ndex
Nunber

Start anchor of
el ement

Pl acement of the first el enment
relative to the line in the x-
axis. Any one of the follow ng
pl acements can be used. “Start”,
“Mddle”, or “End".

Not e: When projecting the |ine
style, this is in effect for the
first iteration of the line
style only.

Enuner at ed
0,1,2

Iteration Type

Determines if the conponent
shoul d be iterated continuously
or a single tine only.

Enuner at ed
0,1

Start phase
di spl acenent of
el emrent

The of fset distance of the first
el ement fromthe start anchor

Real

One to many
El enent s

A line conponent may contain one
to many el ements. For each

el enent the paraneters are
def i ned bel ow.

El ement type

Type of elenent. Any one of the
foll owi ng el enent types can be
used.

“Gap”, “Dash”, or “Point
Synbol ”.

Enuner at ed
0,1,2

El ement | ength

The I ength of the gap or dash.

When the Il ength of a dash is
specified to be zero, then a
solid line will be rendered to
span the projected line inits
entirety.

Not e: Not applicable for an
el ement type of “Point Synbol”

Real

Verti cal
di spl acenent

The distance in the y-axis

bet ween the center of the

el ement and the projected path
of the line.

Real

Synbol
definition

The nane of the point conmponent
synbol

Note: Applicable only to el enent
type of “Point Synbol”

String
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Table 2 — Conplex Line Style Paraneters

Par anet er Nane Description Type Units
Synbol scal e The scal e factor of the point Real None
si ze component synbol .

Not e: Applicable only to el enent
type of “Point Synbol”

Synbol The point conponent synbol Enuner at ed NA
orientation type |orientation type. One of the 0,1
followi ng orientation types can
be used: “Oriented at a constant
angle to x-axis”, or “Oriented
tangentially to the line”

Note: GeoSymwill only utilize
“Oriented tangentially to the

[ine”, which is designated as

nuneral 1.

Note: Applicable only to el enent
type of “Point Synbol”

Synbol initial The point synbol rotation Real Degr ees
angl e relative to the x-axis.

Note: Applicable only to el enent
type of “Point Synmbol” and
synbol orientation of “Oriented
at a constant angle to x-axis”

Fol | owi ng are some exanples of howto interpret the LineStyle application
attribute structure, highlighting in particular the use of the start anchor
and its purpose in the structure. The Start Anchor attribute appears at the
conponent | evel of the application attribute structure for conplex |ines and
determ nes the starting location of the first elenment within the conponent.
The possible values of the attribute are 0 for beginning, 1 for mddle, and 2
for end. A Start Anchor of 0 (beginning) is the default for all conmplex line
conponents and indicates that the element is to begin at the beginning of the
line feature being synbolized.
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Exanple 1: Synbol 0614.cgmis a very thin dash line, LS(DASH 1, DEPCN), which
utilizes a beginning start anchor. This synbol is shown in Figure 1.

Figure 1. Exanple of Beginning Start Anchor - Synbol 0614

The following is an excerpt fromthe cleartext CGM 0614. cgmthat shows the
application attribute structure for synbol 0614.

BEGAPS "0614. 1" "LineStyle" STLIST;

BEGAPSBODY;

BEGAPS "0614. 1. Conrponent . 1" "Li neStyl eConmponent™ STLI ST;
APSATTR "Li neWdth" " 12 1 0.32";

APSATTR "Li neColor" " 11 1 36";

APSATTR "Start Anchor” " 5 1 0";

APSATTR "lterationType" " 5 1 0";

APSATTR " St art Phase" " 12 1 0";

BEGAPSBODY;

BEGAPS "0614. 1. Conponent . 1. El enent . 1" "Li neConponent El ement” STLI ST;
APSATTR "El enent Type" " 5 1 1";

APSATTR "El ement Length" " 12 1 3.6";

APSATTR "Vertical D spl acenent” " 12 1 0";

BEGAPSBODY;

ENDAPS;

BEGAPS "0614. 1. Conponent . 1. El erent . 2" "Li neConponent El enent” STLI ST;
APSATTR "El enent Type" " 5 1 0";

APSATTR "El enent Length" " 12 1 1.8";

BEGAPSBODY;

ENDAPS;

ENDAPS;

ENDAPS;

This synbol is nmade up of one conponent, which consists of two elenents: a
dash and a gap. Notice the StartAnchor attribute is listed at the conponent
| evel and has a value of 51 0 indicating that the first el enent, the dash,
will start at the beginning of the Iine. Notice also that the IterationType
attribute value of 0 indicates that the elenents will be repeated in a

conti nuous fashi on.

Example 2: A Start Anchor of 1 (middle) is used if the synbol requires that
an elenment begin in the mddle of the line. Synbol 0752 is a very thin dashed
line with centered waves LC=LS(DASH, 1, CHGRD) + SY(WATTURO02). This synbol
utilizes a mddle start anchor and is shown in Figure 2.
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Figure 2. Exanple of Mddle Start Anchor - Synbol 0752

The following is an excerpt fromthe clear text CGV 0752.cgmthat shows the
application attribute structure for synbol 0752.

BEGAPS "0752. 1" "LineStyle" STLIST;

BEGAPSBODY;

BEGAPS "0752. 1. Corponent . 1" "Li neStyl eConponent" STLI ST;
APSATTR "Li neWdth" " 12 1 0.32";

APSATTR "LineColor" " 11 1 20";

APSATTR "Start Anchor” " 5 1 0";

APSATTR "lterationType" " 5 1 0";

APSATTR " St art Phase" " 12 1 0";

BEGAPSBODY;

BEGAPS "0752. 1. Conmponent . 1. El erent . 1" " Li neConponent El enent " STLI ST;
APSATTR "El enent Type" " 5 1 1";

APSATTR "El ement Length" " 12 1 3.6";

APSATTR "Vertical D spl acement” " 12 1 0";

BEGAPSBODY;

ENDAPS;

BEGAPS "0752. 1. Conrponent . 1. El emrent . 2" "Li neConponent El enent" STLI ST;
APSATTR "El enent Type" " 5 1 0";

APSATTR "El ement Length" " 12 1 1.8";

BEGAPSBODY;

ENDAPS;

ENDAPS;

BEGAPS "0752. 1. Corrponent . 2" "Li neStyl eConmponent™ STLI ST;
APSATTR "Li neWdth" " 12 1 0.32";

APSATTR "Li neColor" " 11 1 20";

APSATTR "Start Anchor" " 5 1 1";

APSATTR "lterationType" " 5 1 1";

APSATTR " St art Phase" " 12 1 0";

BEGAPSBODY;

BEGAPS "0752. 1. Conponent . 2. El enent . 1" " Li neConponent El ement” STLI ST;
APSATTR "El enent Type" " 5 1 2";

APSATTR "El enent Length" " 12 1 14.51673";

APSATTR "Vertical Di spl acenent" " 12 1 -1.2";

APSATTR " Synbol Definition" ' 14 1 "5107.cgn'’;

APSATTR " Synbol Scal e" " 12 1 1";

APSATTR "Synbol Orientation" " 5 1 1";

BEGAPSBODY;

ENDAPS;

ENDAPS;

ENDAPS;
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This synbol is nmade up of two conponents. The first conponent represents the
dashed |ine and consists of two el enments, a dash and a gap. Notice the start
anchor for this conmponent is 0 (beginning) indicating that the dash el enent
will begin at the beginning of the line. The IterationType attribute val ue of
O indicates that the elements will be repeated in a continuous fashion.

The second component represents the wave and consists of only one el enent, the
wave point synbol (5107.cgn). Notice the start anchor for this conmponent is 1
or mddle indicating that the point synbol elenent will begin at the mddle of
the line. The IterationType attribute value of 1 indicates that the el enent
will only be a single iteration

Exanple 3: Figure 3 illustrates another synbol that utilizes the mddle Start
Anchor val ue.

=

Figure 3. Exanple of Mddle Start Anchor - Synmbol 0753

The following is an excerpt fromthe clear text CGV 0753.cgmthat shows the
application attribute structure for synbol 0753.
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BEGAPS "0753. 1" "LineStyle" STLIST;

BEGAPSBODY;

BEGAPS "0753. 1. Corponent . 1" "Li neStyl eConponent" STLI ST;
APSATTR "Li neWdth" " 12 1 1.6";

APSATTR "Li neColor" " 11 1 20";

APSATTR "Start Anchor” " 5 1 0";

APSATTR "lterationType" " 5 1 0";

APSATTR " St art Phase" " 12 1 0";

BEGAPSBODY;

BEGAPS "0753. 1. Conrponent . 1. El erent . 1" " Li neConponent El enent " STLI ST;
APSATTR "El enent Type" " 5 1 1";

APSATTR "El enent Length" " 12 1 0";

APSATTR "Vertical D spl acement” " 12 1 0";

BEGAPSBODY;

ENDAPS;

ENDAPS;

BEGAPS "0753. 1. Conrponent . 2" "Li neStyl eConponent™ STLI ST;
APSATTR "Li neWdth" " 12 1 1.6";

APSATTR "Li neColor" " 11 1 20";

APSATTR "Start Anchor" " 5 1 1";

APSATTR "l terationType" " 5 1 1";

APSATTR " St art Phase" " 12 1 0";

BEGAPSBODY;

BEGAPS "0753. 1. Conponent . 2. El emrent . 1" "Li neConponent El enent" STLI ST;
APSATTR "El enent Type" " 5 1 2";

APSATTR "El ement Length" " 12 1 8.297122";

APSATTR "Vertical D spl acenent” " 12 1 0";

APSATTR " Synbol Definition" ' 14 1 "5106.cgm'';

APSATTR " Synbol Scal e" " 12 1 1";

APSATTR "Synbol Orientation" " 5 1 1";

BEGAPSBODY;

ENDAPS;

ENDAPS;

ENDAPS;

Fol | owi ng exanpl es are provided to highlight other unique structures for
conpl ex lines such as a repeating point symbol conponents.
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Exanple 4: Synbol 0740.cgmis a conplex |ine, LC(FSHRES51),
four (4) point synbol el enents separated by space el enents.
enbedded point synbol elenents is vertically offset fromthe center |ine.

This synmbol is shown in Figure 4.

P

e

2%
P
&
P
P

Figure 4. Exanple of Miltiple Point Synbol

Conponents -

that consists of
One of the

P

Synmbol 0740

The following is an excerpt fromthe cleartext CGM 0740.cgm that shows the

application attribute structure for synbol 0740.

BEGAPS "0740.1" "LineStyle" STLIST;
BEGAPSBODY,;

BEGAPS "0740. 1. Conrponent . 1" "Li neStyl eConmponent ™ STLI ST;

APSATTR "Li neWdth" " 12 1 .32";
APSATTR "LineColor" " 11 1 -1";
APSATTR "Start Anchor" " 5 1 0";
APSATTR "Iterati onType" " 5 1 0";
APSATTR " St art Phase" " 12 1 0";
BEGAPSBQODY;

BEGAPS "0740. 1. Conponent . 1. El ement . 1" " Li neConponent El ement” STLI ST;

APSATTR "El enent Type" " 5 1 2";

APSATTR "El enent Length" " 12 1 3.17788";
APSATTR "Vertical D spl acenent” " 12 1 0";
APSATTR " Synbol Definition" ' 14 1 "5012.cgm'’;
APSATTR " Synbol Scale" " 12 1 1";

APSATTR " Synbol Orientation" " 5 1 1";
BEGAPSBODY;

ENDAPS;

BEGAPS "0740. 1. Conponent . 1. El erent . 2" "Li neConmponent El enent” STLI ST;

APSATTR "El ement Type" " 5 1 0";
APSATTR "El ement Length" " 12 1 1.5";
BEGAPSBODY,;

ENDAPS,;

BEGAPS "0740. 1. Conmrponent . 1. El erent . 3" "Li neConponent El enent” STLI ST;

APSATTR "El ement Type" " 5 1 2";

APSATTR "El enent Length" " 12 1 7.150817";
APSATTR "Verti cal D spl acenent" " 12 1 -0.5";
APSATTR " Synbol Definition" * 14 1 "5034. cgm'’;
APSATTR " Synbol Scale" " 12 1 1";

APSATTR " Synbol Orientation" " 5 1 1";
BEGAPSBODY;

ENDAPS;
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BEGAPS "0740. 1. Conponent . 1. El enent . 4" " Li neConponent El ement” STLI ST;
APSATTR "El enent Type" " 5 1 0";

APSATTR "El ement Length" " 12 1 0.8";

BEGAPSBODY;

ENDAPS;

BEGAPS "0740. 1. Conmponent . 1. El erent . 5" " Li neConmponent El enent” STLI ST;
APSATTR "El enent Type" " 5 1 2";

APSATTR "El ement Length" " 12 1 3.17788";

APSATTR "Vertical D spl acement” " 12 1 0";

APSATTR " Synbol Definition" ' 14 1 "5012. cgm'';

APSATTR " Synbol Scal e" " 12 1 1";

APSATTR "Synbol Orientation" " 5 1 1";

BEGAPSBODY;

ENDAPS;

BEGAPS "0740. 1. Conponent . 1. El erent . 6" "Li neConponent El enent” STLI ST;
APSATTR "El enent Type" " 5 1 0";

APSATTR "El ement Length" " 12 1 2.6";

BEGAPSBODY;

ENDAPS;

BEGAPS "0740. 1. Conrponent . 1. El emrent . 7" "Li neConponent El enent" STLI ST;
APSATTR "El enent Type" " 5 1 2";

APSATTR "El ement Length" " 12 1 3.17788";

APSATTR "Vertical D spl acenent” " 12 1 0";

APSATTR " Synbol Definition" ' 14 1 "5012. cgm'';

APSATTR " Synbol Scale" " 12 1 1";

APSATTR "Synbol Orientation" " 5 1 1";

BEGAPSBODY;

ENDAPS;

BEGAPS "0740. 1. Component . 1. El enent . 8" " Li neConponent El ement” STLI ST;
APSATTR "El enent Type" " 5 1 0";

APSATTR "El ement Length" " 12 1 2.6";

BEGAPSBODY;

ENDAPS;

ENDAPS;

ENDAPS;

The first element of the Iine is an enbedded poi nt synbol, 5012. Shaped like
a T, the center of the point is at the intersection of the 2 lines fornming the
T. The vertical displacement or offset fromthe center line of 5012 is set to
0. Following a space el enent, the next enbedded synbol is fish shaped synbol
5034. This synbol is vertically displaced -.5 nmto align the 5034 with 5012.
After another space element, 2 nore 5012 synmbols are repeated with spaces
after.

Exanple 5. Synbol 0754.cgmis a conplex line, LC(OPAREAASW, that consists of

a solid line conponent and a point synbol conmponent that is offset. This
synbol is shown in Figure 5.
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Figure 5. Exanple of Solid Line with Offset Point Symbol -

Synbol

0754

The following is an excerpt fromthe cleartext CGM 0754. cgm that shows the
application attribute structure for synbol 0754.

BEGAPSBODY;

BEGAPS "0754. 1. Corponent . 1" "Li neStyl eConponent" STLI ST;
APSATTR "LineWdth" " 12 1 0.32";

APSATTR "Li neColor" " 11 1 85";

APSATTR "Start Anchor" " 5 1 0";

APSATTR "lterationType" " 5 1 0";

APSATTR " St art Phase" " 12 1 0";

BEGAPSBODY;

BEGAPS "0754. 1. Conponent . 1. El emrent . 1" "Li neConponent El enent "
APSATTR "El enent Type" " 5 1 1";

APSATTR "El enent Length" " 12 1 0";

APSATTR "Vertical D spl acenent" " 12 1 0";

BEGAPSBODY;

ENDAPS;

ENDAPS;

BEGAPS "0754. 1. Conrponent . 2" "Li neStyl eConmponent™ STLI ST;
APSATTR "Li neWdth" " 12 1 0.32";

APSATTR "Li neColor" " 11 1 85";

APSATTR "Start Anchor” " 5 1 0";

APSATTR "lterationType" " 5 1 0";

APSATTR " St art Phase" " 12 1 0";

BEGAPSBODY;

BEGAPS "0754. 1. Conponent . 2. El enent . 1" " Li neConponent El enent "
APSATTR "El enent Type" " 5 1 2";

APSATTR "El enent Length" " 12 1 0.4128283";

APSATTR "Vertical Di spl acenent" " 12 1 -0.7";

APSATTR " Synbol Definition" ' 14 1 "5114. cgni'';

APSATTR " Synbol Scal e" " 12 1 1";

APSATTR "Synbol Orientation" " 5 1 1";

BEGAPSBODY;

ENDAPS;

BEGAPS "0754. 1. Conponent . 2. El emrent . 2" "Li neConponent El ement "
APSATTR "El enent Type" " 5 1 0";

APSATTR "El enent Length" " 12 1 -0.428";

BEGAPSBODY;

ENDAPS;

BEGAPS "0754. 1. Conponent . 2. El emrent . 3" "Li neConponent El enent "
APSATTR "El enent Type" " 5 1 2";

APSATTR "El enent Length" " 12 1 0.4128283";

APSATTR "Verti cal D spl acenent” " 12 1 -1.8";

APSATTR " Synbol Definition" ' 14 1 "5114.cgn'';

APSATTR " Synbol Scal e" " 12 1 1";

APSATTR " Synbol Orientation" " 5 1 1";

BEGAPSBODY;

ENDAPS;

BEGAPS "0754. 1. Conponent . 2. El enrent . 4" "Li neConponent El enent "
APSATTR "El enent Type" " 5 1 0";

APSATTR "El enent Length" " 12 1 -0.428";

BEGAPSBODY;

ENDAPS;

STLI ST;

STLI ST;

STLI ST;

STLI ST;

STLI ST;
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BEGAPS "0754. 1. Conponent . 2. El enent . 5" "Li neConponent El ement” STLI ST;
APSATTR "El ement Type" " 5 1 2";

APSATTR "El ement Length" " 12 1 0.4128283";

APSATTR "Vertical Di spl acenent" " 12 1 -2.9";

APSATTR " Synbol Definition" ' 14 1 "5114. cgnm'';

APSATTR " Synbol Scale" " 12 1 1";

APSATTR " Synbol Orientation” " 5 1 1%;

BEGAPSBODY;

ENDAPS;

BEGAPS "0754. 1. Conmponent . 2. El erent . 6" "Li neConmponent El enent” STLI ST;
APSATTR "El ement Type" " 5 1 0";

APSATTR "El ement Length" " 12 1 0.3";

BEGAPSBODY;

ENDAPS;

BEGAPS "0754. 1. Conrponent . 2. El erent . 7" "Li neConponent El enent” STLI ST;
APSATTR "El ement Type" " 5 1 2";

APSATTR "El enent Length" " 12 1 0.4128283";

APSATTR "Verti cal D spl acenent" " 12 1 -1.3";

APSATTR " Synbol Definition" * 14 1 "5114. cgm'’;

APSATTR " Synbol Scale" " 12 1 1";

APSATTR " Synbol Orientation" " 5 1 1";

BEGAPSBODY;

ENDAPS;

BEGAPS "0754. 1. Conponent . 2. El erent . 8" "Li neConponent El enent” STLI ST;
APSATTR "El enent Type" " 5 1 0";

APSATTR "El ement Length" " 12 1 -0.428";

BEGAPSBODY;

ENDAPS;

BEGAPS "0754. 1. Conponent . 2. El ement . 9" "Li neConponent El ement” STLI ST;
APSATTR "El ement Type" " 5 1 2";

APSATTR "El ement Length" " 12 1 0.4128283";

APSATTR "Vertical Di spl acenent" " 12 1 -2.4";

APSATTR " Synbol Definition" ' 14 1 "5114. cgni'';

APSATTR " Synbol Scale" " 12 1 1";

APSATTR " Synbol Orientation” " 5 1 1%;

BEGAPSBODY;

ENDAPS;

BEGAPS "0754. 1. Conrponent . 2. El erent . 10" " Li neConponent El ement " STLI ST;
APSATTR "El ement Type" " 5 1 0";

APSATTR "El ement Length" " 12 1 0.3";

BEGAPSBODY;

ENDAPS;

ENDAPS;

ENDAPS;

6.2.4 Appearance of Lines. |In addition to the basic |line attributes of
wi dt h and col or, GeoSym CGWs contain the line attributes LI NECAP, LINEJO N,
and LI NETYPECONT.

LI NECAP i ndi cates the way that the end of a line is rendered and al so the way
that the ends of internal dashes in a dashed line are drawn. GeoSym|i near
CGVs contain a LINECAP value of “2 2" indicating that the line should be
rendered with a butt (squared) ending and that internal dashes will also be
squared off. GeoSym point CGvk contain a LI NECAP value of “3 3" indicating
that the Iine should be rendered with a rounded endi ng and that internal
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dashes will nmatch that depiction, nmeaning that they will be rounded as well.
Currently, there are no point synbols that utilize a dashed Iine el enment.

LINEJO N indicates the way that |line el enents connect, both within an el enent
and between two or nore line elements. GeoSymlinear CGVs contain a LINEJO N
value of “2” indicating that the lines are mtered (squared off) around the
connecting endpoint. GeoSym point CGw contain a LINEJO N val ue of “3”
indicating that the lines are to be rounded around the connecting endpoint.

LI NETYPECONT i ndi cates how a dashed (conplex) line pattern synbol should be
mai nt ai ned across a vertex. Both the linear and point CGw in GeoSym contain
a LI NETYPECONT val ue of “2” indicating that the linear pattern should continue
across the vertex. This CGMelenment is included in point CGWs, although it is
not utilized in point synbols.

6.3 Synbol Descriptions Synbol descriptions nay be found in M L-DTL-
89045A, Appendix C listed by synmbol nane. The format and structure of the
conpl ete set of synbol ogy assignment files is defined in M L-DTL-89045A.

6.4 Attribute Expressions Attribute expressions are used to nap a
specific type of a feature to the appropriate synbol (s) for display. As
described in ML-DTL-89045A, there are two synbol assignnent files:
full symtxt and sinpsymtxt. Regardless of which file is applicable (based on
user selection), each rowin the file contains the synbolization instructions
for a given delineation of a feature in a VPF product. Sone features can be
adequately synbolized based only on the FACC code. Features such as a Rig
(AA040), or a Ranp (AL195) do not require unique synbols based on the type of

rig or ranp.

O her features require unique synbols based on the value defined for specific
attributes of that feature. For exanple, a Road (AP030) nust be synbolized
differently based on whether it is hard/loose, paved/unpaved, or with or

wi thout a nmedian. Al attribute-based expressions are contained in a separate
file, the attexp.txt file. The link between a row fromthe appropriate synbo
assignment file (*symtxt) and the associated attribute expression in the
attexp.txt fileis the rowid fromthe *symtxt file. The fornmat of the
attexp.txt file is defined in ML-DTL-89045A. Exanple content and how
application software should utilize this content is described in the foll ow ng
par agr aphs.

6.4.1 Attribute Expression Interpretation Each row of the attexp.txt
file defines a separate and unique attribute expression conponent. There nmay
be fromone to 255 attribute expression conponents in a single attribute
expression. The attribute expression conmponents are grouped by the cond_i ndex
field. The value in the cond_ index field will be the sane as the val ue of the
idfield in the *symtxt file to which the attribute expression appli es.

The seq field in each attribute expression conponent controls the order in
which the attribute expression is to be constructed. This value is a nunber
from1 to 255 that identifies each row of an attribute expression.

The att, oper, and value fields contain the actual conditional expression that
is to be tested for true/false status. Att is a set of characters identifying

an attribute name. In nost cases, this will be a three character FACC
attribute code, such as NAM RST, or TMC, as defined on the feature in the VPF
product structure. In certain cases, however, att will be a four-character
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acronymidentifying an external attribute pertinent to ECDI S synbolization
instructions (see section 6.4.1.1 for a definition of each of these externa
attributes and its possible values). Oper defines the relational operator to
apply to the attribute code. This will be a nunber from1l to 6 where each
val ue is defined as follows:

1 = (equal s)

2 <> (not equal s)

3 < (1 ess than)

4 > (greater than)

5 <= (less than or equal to)

6 >= (greater than or equal to)

The value field contains the value against which to test the attribute code
for true. The value field nay contain an integer, a real nunber, a text
string enclosed in quotes (i.e., “UNK’), or the word NULL (no quotes). Note
that the neaning of NULL is unique based on the data type of the attribute in
the VPF product data being di splayed. Application software nmust interpret
NULL per Table 62 in the VPF Standard (M L-STD-2407) in order to accurately
evaluate the attribute expression conmponent.

The last field in each row of the attexp.txt file is the connector field. The
purpose of this field is to provide the nmeans to connect the nultiple
attribute expression conponents into a single attribute expression. The
connector field will contain a nunber fromO to 4 where each value is defined
as follows:

0 None (the expression consists of a single conponent)
1 or

2 AND

3 and

4 oR

The “or” connector is used to connect nultiple attribute expression components
that define multiple valid values for the same attribute. The att val ue nust
be the sanme for conponents that are connected using “or”. For exanple,

bf c=0 or bfc=6 or bfc=10
The “AND’ connector is used to connect multiple attribute expression
conponents that define valid values for nore than one attribute. The att
val ue nmust be different for conponents that are connected using “AND'. For
exanpl e,
bf c=0 AND hgt >50
The “and” connector is used to connect multiple attribute expression
conponents that define the valid range for the sane attribute. The att val ue
must be the same for conponents that are connected using “and”. For exanpl e,
wi d>0 and w d<40
The “OR’ connector is used to connect nultiple attribute expression components

that are independent of each other. The att value nmust be different for
conponents that are connected using “OR'. For exanpl e,
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bsc=2 OR bot =7

Following the final attribute expression conmponent is a 0 in the connector
field. This indicates that the current attribute expressi on conponent is the
| ast conponent in the expression and that there are no further conponents to
the conplete attribute expression

Using these four different connectors, it is possible to construct conpl ex
attribute expressions that are easily interpretable by both the reader and
application software. The connectors provide an inherent precedence to the
attribute expressions evaluation, equivalent to the use of parentheses. The
| ower case connectors provide the neans to represent those portions of the
attribute expression that are effectively “inside the parentheses”, while the
uppercase connectors are flags that there is either another condition
conponent that nust also be net before the entire expression is true OR there
is a conpletely different attribute expression (itself potentially conposed of
mul ti pl e conmponent expressions) that could result in a valid eval uation of
“true” for the entire attribute expression.

The following |ist provides exanples of attribute expressions first in English
text (with parentheses where needed to clarify the order of evaluation) and
then, as the expression would ook as a tab-delinmted rowin the attexp.txt
file. These are exanples only and are not intended to reflect actual rows
fromthe delivered attexp.txt file. Note the 0 in the connector position to
indicate the final attribute expression conponent in each group.

Exanpl e:
1. tnc=2
25| 1|tnT]| 1] 2|0

2. name>" UNK”
200] 1| nam 2| " UNK” | 0

3. bfc=0 or bfc=7 or bfc=52
42| 1| bfc| 1]0| 1
42| 2| bfc| 1] 7|1
42| 3| bfc| 1] 52| 0

4, Dbtc=0 AND ssc=7
500| 1| btc| 1] 0| 2
500| 2| ssc| 1| 7|0

5. (bsc=2 or bsc=7) OR bot=11
222| 1| bsc| 1] 2|1
222| 2| bsc| 1] 7| 4
222| 3| bot| 1| 11| 0

6. ((bfc=0 or bfc=2) AND (hgt>0 and hgt <46) AND exs<>2) OR hwt =7
350| 1| bfc|1]0] 1
350| 2| bfc| 1| 2| 2
350| 3| hgt| 4| 0] 3
350| 4| hgt | 3| 46| 2
350| 5| exs| 2| 2| 4
350 6| hwt| 1] 7|0
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6.4.1.1 ECD S External Attribute Values |In the synbolization of
certai n hydrographic features on ECD S systens, variation of symbo
representati on occurs based on attributes not found within the VPF data
structure. To this end, external attributes were devel oped as four-character
codes to distinguish themfromthe attributes available within VPF. The five
external attributes inplenented within the expressions are described bel ow.
It is the responsibility of the reading application to provide for sone
interface to allow the user to input or establish the values of these
variables. Additionally, in the event a variable cannot be matched to
exi sting data, the application is responsible for the assignment of the next
nost applicable value as the operative value of the variable.

| SDM Interactive Shall ow Di splay Mbde - ECDI S defines the display node of
shal | ow wat er areas (shall ow depth zones) to be one of two synbol ogy
scenarios. The attribute values are 1 and 0, which toggle the shallow
di splay node to be on or off respectively. Wen ISDMis set on (1), the
di splay of all depth zones shall ower than the defined val ues of the
Ship’s Safety Depth Contour (SSDC) are overprinted with a lattice
pattern. This npde can be initiated in the four- or two-depth zone
di spl ay nodes (not including the drying line), defined by the
Interactive Display Selection Mdde, (IDSM. The shallow display node is
made available due to viewing limtations of the shallow depth zones in
ni ght di spl ays.

IDSM Interactive Display Selection Mdde - ECD S defines the display of depth
zones to be divided into two or four depth areas. This variable allows
for the mariner to interactively set either display node. The two-zone
node uses only the ship’'s safety depth contour (SSDC) as a zone
separator, whereas the four-zone node further divides zones based on the
mari ner sel ected deep and shall ow contours (MSDC, MSSC). Attribute
val ues are 0 and 1 neaning four- and two-zone nodes respectively.

SSDC: Ship’'s Safety Depth Contour - The ship’'s safety depth contour represents
a safe contour based on the draft of the ship. This value nust be
entered by the nmariner using an application interface. This interface
must ensure that if a contour value does not exist within the data, that
a next deeper value is specified as the SSDC. This checking nust be
dynam c as one traverses tile boundaries within the data.

MSDC: Mariner Specified Deep Contour - The four-zone di splay node requires the
est abl i shnent of a deep contour that nust be specified by the mariner
t hrough application inquiry. A default value may be inplenented at 30m
according to the I SO Col or and Synbol Specification directives.

MSSC: Mariner Specified Shall ow Contour - The four-zone display node requires
t he establishment of a shallow contour that nust be specified by the
mari ner through application inquiry. A default value nmay be inpl enented
at 2maccording to the 1SO Col or and Symbol Specification directives.

6.4.1.2 Feature in Miltiple Coverages |In certain products, the sane
feature (fcode) is represented in multiple coverages with a different set of
attributes. Three different nmethods are inplenented in the synbol assignnment
tabl e based on the manner in which the given VPF product defined the feature.
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Uni que Attri butes:

In sone products, when a feature exists in multiple coverages, a
different set of attributes is defined in each coverage. Therefore, in
t he synbol assignnent table, although there may be multiple records for
a specific fcode, there will only be one record that is found to be true
for a particular instance of that feature.

Uni que Attribute Val ue:

In nost of the VPF products, there is a Wll| feature defined (AA010).
There is an attribute on the AA010 called PRO that defines what type of
Well it is. The synbology for a water well is different than that
synbol ogy for an industry well. Therefore, the condition for a well is
speci fied based on the unique value of the PRO attribute

Coverage Col um (COV):

The DTOP product contains a group of features (referred to as the
“common open water features”) that are present on all four of the

conti nuous coverages in that product. Only in the surface drai nage
coverage (sdr) do the features contain any attribution. |In the other
coverages, there are no attributes defined on the features. Since the
features in the sdr coverage nust be synbolized differently than in the
ot her coverages, those feature’s synbol assignnent records contain a
value in the COV colum. This value will either be “sdr” or “<>sdr” to
provi de the application software the nmeans by which to determ ne which
symbol ogy to apply.

6.4.1.3 Conponent Point Synbology In nost cases, the synbol defined
for a point feature is based on a small nunber of attributes that are able to
be represented in a “reasonable” quantity of finite rules. However, the
foll owi ng sections describe cases where this nethod of synbol assignment is
not practical.

6.4.1.3.1 Buoys, Beacons, Lights, Light Vessel/Lightships In the case
of beacons (BC010), buoys (BC020), lights (BC040), and |light vessels or
lightships (BCO70) it is not feasible to generate a single conposite point
synmbol for each possible permutation of synbolic attributes since this would
have forced the creation of thousands of attribute expressions and symbols for
each feature. Instead, there are multiple rows for these features in the
synbol assignment file (*symtxt) with each row representing a single
attribute’'s conditional expression. Application software rmust construct the
appropriate conposite synbol for the BC010, BC020, BC040, and BCO70 features
based on the final display of all specified conponents. It is inportant that
the order in which the rows are accessed fromthe *symtxt file be maintai ned
in the display of the conmponent point synbols in order to achieve the correct
conpl ete symbol (see section 6.5).

In addition, should a given conponent attribute's value result in no row being
found in *symtxt, application software should interpret this situation as
“there is nothing to place for this synbol ogy conponent” instead of the norma
behavi or for selecting the default unknown synbol (section 6.4.1.6.1). For
exanple, there is no rowin *symtxt for a buoy with a Top Mark Category (tnt)
attribute equal to 33 (None). The interpretation of this situation is that if
t he data being synbolized has a value of 33 in the tnc attribute, then there
is sinply no topmark conponent to be placed as a part of the total conposite
synbol i zation for this buoy.
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6.4.1.3.2 Lights on fixed and floating Aids to Navigation. Due to the
fact that the color of the light flare on certain fixed and floating aids to
navi gation is represented as an abbreviati on enbedded in a character text
attribute (COL), the *symtxt file does not contain the rules for the
sel ection of the appropriately colored light flare. In order to select the
appropriate colored light flare synbol, software should parse the text of the
COL attribute, searching for the standard abbreviations for color defined in
Chart 1. The Character of Light (COL) attribute is any identifier expressed
as a 10-character text string (per M L-STD 2407) and conposed of the class,
the nunber of lights, and the color(s) of flashes or occultations, of a |ight
or lights associated with a single fixed or floating aid to navigation. For
exanple: FI (3) R In this case, a light flashes three times per sequence and
illuminates as red. The standard abbrevi ati ons associated with the col ors
are:

W (white)
R (red)

G (green)
Bu (bl ue)
Vi (violet)
Y (yel | ow)
O (orange)
Am (anber)

Note that a COL value of “N A" neans NULL, thereby signifying that the feature
is unlighted (BC020 only). A value of “UNK’ means the feature is lighted, but
the characteristics are not known.

The correct CGMto place based on color is as foll ows:

white/yel | ow 0503. cgm
green 0502. cgm
red 0501. cgm
all others 0500. cgm

Once the correct CGMis selected, it should be the |ast synbol conponent to
di splay for the resulting conposite symbol for fixed and floating aids to
navi gati on but shoul d be placed BEFORE the text |abels are drawn. Fixed and
floating aids to navigation include the point delineations of the follow ng
features:

ALO15 — BUILDING Not Maritime Station (BFC<>81)
AT080 - COVMUNI CATI ON TOWNER

AL240 - TOWER ( NON- COMMUNI CATI ON)

AMD70 - TANK

BC020 - BUOY

BC040 - LIGHT

BCO70 — LI GHT VESSEL /LI GHTSH P

Because the above features do not have rules to populate the *symtxt with the
synbol i zati on paraneters for the appropriate light flares, the follow ng
information is provided for clarity:

Display Priority - 8
Radar - ON TOP OF RADAR
Di spl ay Category - STANDARD DI SPLAY (2)
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Vi ewi ng Group - 27070 (LI GHTS)

6.4.1.3.3 Soundings The sounding feature (BE020) presents a unique
chal l enge for digital display since the value of the sounding is not stored as
a discrete textual entity, but rather as an attribute (HDP or HDH) on the
sounding feature in the VPF data. Additional synbol ogy such as a circle (for
soundi ngs of |ow accuracy) or an overbar (for drying heights) may need to be
di spl ayed along with the sounding depth. Furthernore, both the sounding text
and the overbar nust be displayed in different colors based on the depth of
the BEO20 feature relative to the Ship's Safety Depth Contour (SSDC).
Therefore, the synbolization of soundings must be acconplished through the
di splay of the (possibly) multiple conponents for that feature. For the depth
val ue itsel f, application software must retrieve the value of the HDP or HDH
attribute (they are nutually exclusive) and convert it to a displayable text
string. Furthernore, additional processing will be required if the user
desires to see the historical display of soundings (with a base and a
subscript). Reference section 6.8.3 for details.

6.4.1.3.4 Low Accuracy Synbol ECDIS display requirenents for many
features require the use of a | ow accuracy synbol, SY(LOMCCOl1l). Certain of
the S52 synbolization instructions in the |ookup tables or in the
symbol i zati on procedures require that a | ow accuracy synbol be added to the
“regul ar” synbolization for a given feature. Again, rather than create
duplicate attribute expressions (one set with and one set w thout the accuracy
attribute, acc) for these features, there will be an additional row in the
*symtxt file that controls the placenent of the | ow accuracy synbol. For
this reason, as well as for the placenent of text |abels (see section
6.4.1.5), application software must access all rows fromthe *symtxt file for
a given point feature code in order to ensure full synbolization.

6.4.1.3.5 Point Synbol Orientation For sone of the |HO point synbols,
it is inportant to know the orientation at which to place the point synbol.
For those features to which this situation applies, there is an attribute
val ue specified in the orient field of the *symtxt file. |If this fieldis
popul at ed, application software should place the specified point synbol at the
angle of orientation that is contained within the attribute specified in the
orient colum. This field may be popul ated for both point and area features.

6.4.1.3.6 VWWOD Conponent Synbology Similar to the | ow accuracy
synbol i zati on descri bed above, the WWOD product requires the placenent of a
poi nt synbol conponent to represent a lighted versus an unlit obstruction
synbol. The atn attribute is used to determne if the “lit” conponent synbo
shoul d be placed. Again, rather than create duplicate attribute expressions
(one set with and one set without the lighted attribute, atn) for these
features, there will be additional rows in the *symtxt file that controls the
pl acenent of the lighted synbol. For this reason, as well as for the
pl acenent of text |abels (see section 6.4.1.5), application software nust
access all rows fromthe *symtxt file for a given point feature code in order
to ensure full synbolization

6.4.1.4 Conponent Area Synbology It is also possible for there to
exi st multiple synbol ogy conmponents for area features. The nbst common
situation is the need for the addition of the | ow accuracy synbol (see
6.4.1.3.4). This situation is inplenented in the sane way as for points, with
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an additional rowin the *symtxt table to control the placenment of the | ow
accuracy synbol

It is also possible for the synbolization of an area feature to require
multiple rows to specify the conponents of the full area synbol. This
situation will exist for those area features requiring both a solid fill and a
pattern fill. In this case, the two area synbols will be specified using two
rows in the *symtxt file with the row specifying the solid fill always
preceding the row specifying the pattern fill. |If the same area feature also
requi res a boundary and/or a centered point synbol, those synbols will be
specified in the second row for the area feature (along with the area
pattern). Section 6.5 explains the ramfications of this approach in nore
detail.

For these reasons, as well as for the placenent of text |abels (see section
6.4.1.5), it is crucial that application software access all rows fromthe
*symtxt file for a given product/delineation/feature code in order to ensure
full synbolization for any feature.

6.4.1.5 Text as Label Attributes The use of text in the GeoSym

synmbology is limted to those features that have a popul ated | abel attribute,
such as NAM for non-DNC products. For DNC, text |abels are assigned only for
t hose features whose correspondi ng S57 object class has a text |abel assigned
per the S52 Presentation Library |ookup tables. Text can be placed on point,
line or area features and is not rotated. The pivot-point (origin) for text
for an area feature is the center of the area. The pivot-point for text for a
linear feature is the center of a single segnent line. For a nmulti-segnent
line, the pivot-point is the mdpoint of the run-length of the |inear feature.

For those features that require text |abels, there will be additional rows in
the *symtxt file that contain the information required to place the desired
text label. Each text |label will be based on one or nore attributes of the
feature. There will be one additional row per specified text |abel. There
are two fields in each text [abel row that provide the instructions for the
synbolization of the text label: labatt and txrow d.

The labatt field will have one or nore three-character FACC attribute codes
identifying the attribute(s) that defines the text |abel. The attribute(s)
specified may be of type text (such as nam), short float (such as hdp), or
short integer (such as nctc). Furthernore, the short integer attribute(s) may
be a coded val ue whose English neaning is defined in the int.vdt of the VPF
product data or, in the case of abbreviations, in the textabbr.txt file.
Application software nust behave appropriately when accessing |abel attributes
in order to place the desired text label. For exanple, if the desired text

| abel for a buoy is based on the ccc attribute (which is a coded value in DNC)
software nust translate the code value into the character string associated
with that code in the int.vdt.

The txrowid field wll have one or nore nunbers which are pointers to rows in
the Text Label Join File (textjoin.txt). This file identifies links to the
Text Label Characteristics File (textchar.txt) and the Text Label Location
File (textloc.txt). These files provide the display characteristics and the
default placenent paraneters for the text |abel

Multiple entries in the *symtxt |labatt field indicate there is nore than one
attribute value that needs to be displayed as a concatenated text string. Any

39



Downloaded from http://www.everyspec.com

M L- HDBK- 857A

| abatt nultiple attribute code entries are comma-delinmted and the txrow d
field nust have the sane nunber of comma-delimted values in order to point to
the appropriate information in the textjoin.txt file. Section 6.8 describes
in detail how to use the text assignnent files to construct the desired text

| abel .

6.4.1.6 Special Cases The foll ow ng paragraphs document situations
that are unique and require special processing to achieve the correct
synbol i zati on.

6.4.1.6.1 Default Synbology Although all efforts have been nmade to
synbolize all features according to the appropriate synbol ogy specifications,
shoul d the application software be unable to determine at |east one “true”
condition for a particular instance of a feature in the VPF dataset, there are
default CGWs provided in GeoSym for displaying that feature. The foll ow ng
table identifies which synbol should be used to synbolize an “unknown” point,
line, or area feature

Table 3. Synbols to Place for Unknown Features

Unknown Feature Type Poi nt Synbol to Pl ace Li near Synbol to Pl ace
Point (full chart or

si npl i gi ed) 5000. cgm

Line (full chart or 5001. cgm
sinmplified)

Area — Full Chart 5000. cgm 5001. cgm

Area - Sinplified 5000. cgm 0634. cgm

Note that the default synbols should only be placed under two conditions:
1. There is norowin the *symtxt file for the feature (fcode)
2. After evaluating all rows in the *symtxt file for that fcode, there is
no row that results in an evaluation of “true”

6.4.1.6.2 Uncertified Library Synbol This section applies to DNC and
TODO-3. A certified library is issued by NGA and is periodically updated
using the Vector Data Update (VDU) process to include Notice to Mariners and
m scel | aneous updates, and is authorized for digital navigation with certified
systenms such as Electronic Chart Display and Information Systens-Navy (ECD S
N) or conparabl e systens.

An uncertified library only supports situational awareness, m ssion
pl anni ng, and CGeographic Information System applications and is not to be used
for digital navigation or to conduct tactical navigation operations. A
library becomes an uncertified |ibrary when it neets one of the foll ow ng
three conditions:

The library is not being periodically updated by NGA due to higher
priority Naval requirenents, or

NGA has received information that renders the library unsafe for
navi gati on, or
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The ECDI S-N system has determined the data is nore than 60 days
old as defined by the difference between the date in the
LI NEAGE. DOC file and the conputer's CPU date.

The uncertified library will become a certified when updated via the VDU
process, when the VDU patch is available for that library.

In situations where it is necessary to distinguish between an
uncertified and certified library, the application software should utilize
4324. cgm AP(DQUALWOL1),to display an uncertified library. This synbol will
be di spl ayed based on netadata i nfornmation contained in the |ineage. doc.

6.4.1.6.3 Declutter of WOD Synbology Due to the nature of the Vector
Vertical Qobstruction Data (VVWOD) product, the application software may be
required to performcartographic thinning of the data in order to produce an
acceptabl e visual display. One method to declutter the display may involve
t he repl acenent of several single obstruction synbols with a synbol (s) that
represents a group of obstructions. The rules for declutter or thinning are a
responsibility of the application software. GeoSym provides | CAO (default)
and GTRI (alternate) based synbols that can be used to provide synbol ogy for
thi nned data. They are as foll ows:

Table 4. Synbols to Used for VWWOD Decl utter

| CAO Synbol ogy Set (Ful |
Chart/ Defaul t)
Descri ption Poi nt Synbol Number Poi nt Synbol G aphic
red double pyramd with two 7153. cgm
dots - |1 CAO oo
red double pyramd |it 7154. cgm NP
component - | CAO - i
GITRI Synbol ogy Set
(Si npl e/ Al t ernat e)
Descri ption Poi nt Synbol Number Poi nt Synbol G aphic
red vo double high - GIR 7137.cgm “
L)
red vo |ight conponent high 7145. cgm Wy
- GIRI
red vo double | ow - GIRI 7138. cgm “
Q)
red vo |ight conponent |ow 7146. cgm whs
- GIRI L
red vo doubl e mxed - GIRI 7139. cgm ‘
)
red vo single high - GIR 7140. cgm A
()
red vo single low - GIRI 7141. cgm A
O
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6.4.1.6.4 Terrain Avoi dance Mask WOD synbol ogy. GeoSym Edition 2
provi des 7150.cgmto represent the Terrain Avoi dance Mask. This ring wll
enconpass in-range WOD tower synbols when Fal conView s Terrain Avoi dance Mask
overlay is on. This is a synbol provided for use by the application software
Fal conView. This synbol may be used by other application software as needed.
This synmbol is not called by any rule in the fullsymtxt nor sinmpsymtxt text
files.

6.4.1.6.5 WOD AGQ. and MSL Labels. The VPF WQOD product specification
requires the HGI and ZV2 attribute values to be collected and stored in
nmeters. Typically users of the WOD obstruction data will prefer to have the
GeoSym | abel s for HGT and ZV2 displayed in feet instead of the neter val ue.
It is the responsibility of the application to provide the neter to feet
conversion if desired.

6.5 Display H erarchy. In order to ensure that features that overlap
each other are drawn in the correct sequence, the GeoSym application software
must allow for the definition of a display order for the features being
di spl ayed. GeoSym uses four “nested” nethods to define the order in which
synbol s shoul d be displ ayed.

1. Display priority

2. Feature delineation

3. Oder of rows in *symtxt
4. Synbol type

6.5.1 Display Priority. The first criterion to use to determ ne the
order to display features is the display priority. Each rowin the *symtxt
file defines a display priority nunber to that specific feature/attribute.
The display priority is a value between 0 and 9, where 9 identifies the
hi ghest priority. A feature/attribute with a higher priority should be
di spl ayed after (on top of) one with a lower priority. For DNC, the values
contained in the display priority field are defined based on the S52 | ookup
tables. Each DNC feature/attribute was nmapped to a correspondi ng S57 object
class/attribute. The S52 | ookup tables were then utilized to obtain the
di splay priority values assigned to each object class. For all other
products, the display priority values were based on cartographi c experience
wi th the correspondi ng hardcopy nmap/chart.

6.5.2 Feature Delineation. Once the features to be displayed have been
sorted based on display priority, they nmust then be sorted by their
delineation (area, line, point). |If the display priority is equal anpbng
features, then the “painter’s algorithnf should be used to display the area
features first, followed by the linear features and then the point features.

6.5.3 Oder of Rows in *symtxt. The third criterion that affects the
di splay order is the order of the rows in the fullsymtxt file. The order
will be represented in the id colum of each row Rowids will always be
serial but may not necessarily be consecutive. Stated another way, the row ID
for row Nwll always be less than the row ID for row N+1. Synbol ogy bei ng
di spl ayed based on this criterion should be displayed based on the | east row
idto the greatest row id.

6.5.3.1 Point Features with Conponents. For point features (e.g.
buoys, beacons, lights) that are conposed of several synbol conponents,
di spl ayi ng the conponents according to the rowids in the *symtxt file wll
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result in the properly constructed conposite synbol. Each synbol conponent is
based on the value of a specific attribute and the components will vary in
display priority so should al ready have been sorted according to that val ue
before exam ning the rowids in the *symtxt file

6.5.3.2 Area Features with Miultiple Fills. There are sone area
features (e.g., Maritine Areas) that require both a solid fill and one or nore
pattern fills. Since the areasymcolum can only contain a single CGV
reference, there is a separate rowin the *symtxt file for each of the area
synmbols, as well as for the Iline synbol and/or point synmbol that apply to the

specific area feature. These nultiple rows will have sequential rowids in
the *symtxt file according to the order in which the synbols are to be
di spl ayed on the screen: solid fill, pattern fill (may be nore than one),

I i near boundary, centered point synbol (may be nore than one).

6.5.3.3 Features with Text Labels As a general rule, the display
priority specified for a feature’s text label(s) is the highest val ue
possi bl e, regardl ess of the display priority assigned to the base feature. In
DNC, all text labels will have a display priority of 8 (per I1HO S52). 1In all
ot her products, text |abels have a display priority of 9. Therefore, the text
| abels will by default be displayed on top of all other synmbols since the
di splay priority value is the first criterion controlling the order of
synbol ogy display on the screen. However, it is possible that a critica
feature in a product (e.g., area bridges in DNC) may be assigned the sane high
priority as the text label for that feature. Since the rows) defining the
text label(s) will always follow the row(s) defining the CGM synbols for a
feature, displaying the synmbols and text |abels according to their rowids
(lowest to highest) in *symtxt will still result in the correct fina
synmbol ogy for a feature being displayed.

6.5.4 Synbol Type. The final criterion for determning the order for
synbol display applies only to area features. Area features can be synbolized

by any conbi nation of centered point synbol, |inear boundary, solid fill

and/ or pattern fill. Except for the special case where an area feature's
synbol ogy requires both a solid and pattern fill(s) (see section 6.5.3.2), al
synbols for an area feature will be specified in the same row of the *symtxt
file. In other words, any or all of the synbol colums nay be populated. In
t hese cases, the synbols are to be displayed according to the sane “painter’s
algorithnt that applies at the feature level: the area synbol (from areasyn

shoul d be drawn first, followed by the linear synbol (fromlinesym followed
by the point synbol (from pointsym.

6.6 Color |1HO defines the color token as a nmeans by which colors are
defined within synbol components. The application of the color token allows a
great deal of flexibility for those synbols defined. The need for such
flexibility is a requirenent of ECD S, which mandates that synbols be made
available for optimal viewing in nmultiple lighting conditions. Wthout having
to maintain a different synbol set for each lighting condition, a token acts
as a slot for assigning defined CIE colors for a given anbient |ight
condi tion.

It is necessary to informapplication software as to what token is being
assigned per primitive in order for it to apply the correct |ocal RGB val ues
for display on a local calibrated device based on the anbi ent view ng
conditions. Froma synbolization devel opnent standpoint, it was al so
necessary to enploy the use of a "viewi ng" RGE color table for authoring and
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quality control of synmbols designed. Additionally, the GeoSym devel opnent
task is not linmted to the devel opment of synbol ogy to support hydrographic
VPF products, but also those of aeronautical and topographic products --
products that have not yet nmandated the nodification of the appearance of

di gital displays based on anbient lighting conditions. This variation neant
that the design must not only be optimzed for hydro exploitation, but also
continue to support color static synbolization procedures. The color
signature design has been inplenmented with the use of the CGM col or index
function. Each CGMfile has within it a color table, which has been
standardi zed over the CGM synbol library. Each color index value correl ates
to one of the 64 defined IHO color tokens. Additional RG triplet “pseudo-
t okens” are colors used to support non-hydro synboli zation.

The tokens and pseudo-tokens are nunbered using the col or index val ues
utilized within the CGM structure, which correlate to the RGB triplets in the
external color index table, naned color.txt in the GeoSym product, as well as
to the application attribute structure, |IC Col orNaneTable. An identical table
exi sts within each CGM (the COLRTABLE el enent) in order for the col or index
val ue assignnents fromthe authoring application to be correctly assigned and
interpreted. The RGB values are used only in supporting the color definitions
for non-hydro synbol primtives (where an appropriately col ored token was not
avai l abl e), for authoring and in-house QC, and for reviewer inspection. The
RGB val ues shown for IHO col or tokens are derived froma startup table found
for a given lighting condition and devi ce. Though nore conpl ex versi ons of CGM
i mpl ement ati ons nay enploy the CIE color tables with enbedded calibration

i nformation, this procedure would not be as useful, nor feasible to support
since the calibration of devices on so many platforns/sites cannot be

antici pated nor predeterm ned.

The hydr ographic view ng applications are to substitute the col or index val ue
with that of the assigned color token. There are two nethods that may be
utilized to acconplish this. The software may access the appropriate row from
the color.txt file or it may access the appropriate value fromthe

| C_Col or NameTabl e el enent in each CGM This application attribute structure
contains the token or pseudo-token nane that corresponds to the RGB triplets
in the COLRTABLE el enent. Once the application has obtained the correct col or
token, it rnust obtain the anbient view ng condition (supplied by a user
interface) and the appropriate device-dependent col or | ookup tables, which
have been created through CRT calibration procedures for the | ocal view ng

device. The application will use these derived RG values to correctly
di splay the synbol ogy. Qher users nmay make use of the RG triplets in the
di splay, or substitute using |local |ookup tables. In this way, the definition

of ECDIS col or token colors nay be done for non-hydrographi c product features
as wel | .

6.7 Error Handling Error recovery will be handled in accordance with
the error handling plan laid out in |SQOIEC 8632-1 Functional Specification
Annex D. The SAM specifies that error handling extend only to requirenents
for error recovery. Qher aspects of error handling, such as classification
of error severity and error reporting, are not required.

6.8 Text Label Instructions The instructions for howto synbolize a
desired | abel attribute depend upon on the specification of several pieces of
information. As stated in section 6.4.1.5, the initial items of information
are specified in the *symtxt file in the labatt and txrowid fields. The
val ues contained in those fields are used to build the desired text |abel.
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The foll owi ng di agram depicts the rel ationshi ps between the *symtxt file and
the text assignnment files:

*sym.txt file
...|labatt|txrowid]....
textjoin.txt file
idltextcharid|textlocid
textchar.txt file textloc.txt
jd[tfont|tstyleltsi zeltcol ortprepend|tappend|abindexid idltjust|tdisttdir

textabbr.txt
—indexnum:
attvaluelabbreviation
attvaluelabbreviation
—indexnum2:
attvaluelabbreviation
attvaluejabbreviation

In nost cases, the labatt field will contain a single 3-character attribute
code whose value is to be placed as the text label. For exanple, many
features are labeled with their Nane attribute (nan). Correspondingly, the
txrowd field will contain a single value that maps to a rowid in the
textjoin.txt file.

The rowid in the textjoin.txt file will contain pointers torowid s in two
other files, textchar.txt and textloc.txt. The specified rowin the
textchar.txt file nmust be accessed to determ ne the characteristics of the
text label to be placed. The specified rowin the textloc.txt file nust be
accessed to determine the |location to place the text label, relative to the
feature being | abel ed.

In sone cases, the desired text |abel must be constructed to forma
concatenated string of two or nore attributes. |In order to support this
capability in GeoSym both the |abatt and txrowid fields are allowed to
contain nmore than one value. For the labatt field, the list of attributes
that need to be concatenated together nust be separated by a comma and nust be
in the desired order for final portrayal. For exanple, it is standard
practice in DNC to | abel light descriptions for navigation aids based on
nmultiple attribute values. A BC020 (buoy) in DNC may contain a |abatt val ue
simlar to the follow ng: col, per,eol,lvn,mr.
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For those cases where the labatt colum contains nultiple attribute codes, the
txrow d field nust contain the same nunber of rowid values that will be
accessed in the textjoin.txt file, with each value corresponding to each
attribute code. These nmultiple values will also be separated by commas,
simlar to the follow ng: 22,23, 24,25,25. Each specified rowid in the
textjoin.txt file nmust be accessed to deternine the characteristics and

| ocation of the final concatenated text |abel

The foll owi ng sections describe each text assignnent file in detail

Addi tional information is found in M L-DTL-89045A where Section 3.5.3.1.3 has
descriptions of the headers and formats for the text assignnent files and
Appendi x B presents the text |abel information contained in the synbol ogy
assi gnment tabl es.

6.8.1 Text Label Join File (textjoin.txt). The purpose of the
textjoin.txt file is to specify the desired text |abel characteristics
(defined in the textchar.txt file) along with the desired | ocation for the
text label (defined in the textloc.txt file) for each attribute that is
specified in the labatt field. Each row of the textjoin.txt file points to
rowid s contained in the textchar.txt and textloc.txt files.

There are three fields in the textjoin.txt file: id, textcharid, textlocid.

The id field contains a unique, non-negative integer nunber identifying
each rowin the textjoin.txt file. It is this value(s) that is specified
inthe *symtxt txrowid field.

The textcharid field will contain the value of the rowid in the
textchar.txt file that defines the text characteristics for the target
| abel attribute.

The textlocid will contain the value of the rowid in the textloc.txt file
that conprises the location information for the target |abel attribute.
VWen a text |label is being constructed froma concatenated set of attribute
val ues, the textlocid value defined in the txrowid that corresponds to the
second and subsequent attributes specified in |abatt will be set to
negative one (-1).

6.8.2 Text Label Characteristics File (textchar.txt). The purpose of
the textchar.txt file is to define the text characteristics of the |abel being
constructed. The fields in the textchar.txt file are: id, tfont, tstyle,
tsize, tcolor, tprepend, tappend, and abi ndexi d.

The id field contains a unique, non-negative integer nunber identifying
each rowin the textchar.txt file.

The tfont and tstyle fields contain nuneric codes whose possible val ues
for the specified font and style of the text |abel are defined in the
code.txt file.

The tsize field provides the body size of the text in pica points (1 pt =
0.351 nm). The default text size is 10 pts, which is also the nininmm
per m ssi bl e si ze.

The tcolor field contains the rowid of the record in the ASCII color file
(color.txt) that holds the color token to be used to display the text.

46



Downloaded from http://www.everyspec.com

M L- HDBK- 857A

The tprepend field will contain a list of characters that are to be placed
before the actual attribute value that is being placed as the text | abel
Simlarly, the tappend field will contain a list of characters that are to
be placed after the actual attribute value that is being placed as the
text label. In both of these fields, the mechanismused to define these
extra, enbedded characters is based on | SO 10646 (Uni code) definitions.

For exanple, suppose that the desired text |abel needs to have

par ent heses placed around the namattri bute. The value of the tprepend
field for the appropriate row in textchar.txt would be 0028, which is
the defined Unicode value for a LEFT PARENTHESIS. Sinilarly, the value
of the tappend field for the sane row in textchar.txt would be 0029, the
Uni code val ue for a R GHT PARENTHESI S.

The nmet hod for specifying no character to prepend or append is to | eave
the field enmpty of any value. The method for specifying nore than one
character to prepend or append is to separate each Unicode value with a
PLUS SIGN (+). For exanple, suppose that the desired text label is to
append the string “msec” after the speed attribute. In this case, the
tprepend field will be enpty and the tappend field will contain
006D+002F+0073+0065+0063.

The abindexid field is used to store an index id that points to the
textabbr.txt file where a set of abbreviations is defined for replacing
the attribute value of the text label with a specified abbreviation. |If
there is no abbreviation to apply, then the field is left enpty.

6.8.3 Text Label Location File (textloc.txt). The purpose of the
textloc.txt file is to define the display |location of the | abel being
constructed. The fields in the textloc.txt file are: id, tjust, tdist, and
tdir.

The id field contains a unique, non-negative integer nunber identifying
each rowin the textloc.txt file.

The tjust field contain a nunmeric code whose possible values for the
specified justification of the text label is defined in the code.txt file.

In addition to the traditional vertical and horizontal justifications, one
justification (sounding text) specifies that the attribute is a depth

val ue. See section 6.8.3.1 for details on how to place the depth value as
a text I|abel.

The tdist and tdir fields describe the distance in nmllineters and the
azimuth degrees fromNorth for the default offset of the text | abel
relative to the feature’'s position. Zero values in these fields indicate
that the text is to be displayed at the center of the feature.

6.8.3.1 Special Processing for Sounding Text Justification. As
described in Section 6.8.3, the tjust value of 10 (Sounding Text) requires
speci al consideration by the application software. |If this value is
encountered in the tjust colum of the textloc.txt ASCII file, it is an
indication to the application software that the val ue being displayed as a
text label is a sounding (depth) value and special rules nust be foll owed
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in formatting that |abel. Those rules are as follows and shoul d be
encoded in the exact order shown bel ow
1. If the depth value is < 10, then

a. Place the integer (leading digits) portion of the depth
val ue as a | abel centered on the feature’s geographic
| ocati on.

b. Place the first digit of the fractional portion
(including zero) of the depth value as a | abe
subscripted to the integer portion of the |abel

2. If the depth value is < 31 and has a fractional value then

a. Place the integer (leading digits) portion of the depth
value as a | abel centered on the feature’'s geographic
| ocati on.

b. Place the first digit of the fractional portion of the
depth value as a | abel subscripted to the integer
portion of the |abe

3. Al'l other cases, then

a. Place the integer (leading digits) portion of the depth
value as a | abel centered on the feature’'s geographic
| ocati on.

6.8.4 Text Label Abbreviation File (textabbr.txt). The purpose of the
textabbr.txt file is to define the abbreviated text values to be used to
repl ace the actual value stored in the specified | abel attribute. Each set of
abbreviations is associated with a unique index nunmber that is assigned to a
row in the abindexid field of the textchar.txt file.

The format of the textabbr.txt file differs fromthe other text assignnent
files. In place of a header there is sinply a brief description of the format
for the ensuing data. Each set of abbreviations begins by having a row that
contains an index id followed by a colon. Al subsequent rows, until the next
row containing an index id and colon, contain two pipe-delimted fields that
define the appropriate abbreviation to use based on the attribute' s actua
value. This neans of specifying an attribute’s abbreviations was chosen so
that application software could read each set of abbreviations into an array
of val ues and then use the associated i ndex value to access the appropriate
set of paired values (attribute val ue| abbreviation).

For exanpl e, suppose that a beacon is to be |labeled with its ccc (color code
category) attribute according to specified abbreviations. The ccc attribute
is a coded attribute. The default behavior for GeoSym application software

pl acing a text |abel based on a coded attribute is for the software to take
the nuneric code value fromccc and access the int.vdt table in the VPF
structure in order to obtain the actual text to place as the | abel.

Therefore, if ccc contained a value of 1, the text string “Black (B)” would be
accessed and pl aced as the label (this is based on M L-PRF-89023). However,
the actual |abel desired is the letter B (the specified abbreviation for
“black”). This is acconplished by defining a set of rows for the ccc
attribute in the textabbr.txt file and assigning an index id to that set rows.
That index id is then specified in the abindexid field in the textchar.txt
file that is used to define the characteristics for the ccc attribute. 1In
essence, the textabbr.txt file information overrides what is specified in the
int.vdt table in the VPF structure. The followi ng rows are an exanpl e of what
is contained in the textabbr.txt file for the ccc exanple:
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1

1B

2| Bu

3| Br
25| &R
26| GB
46| WBW

2. next set of abbreviations

3: next set of abbreviations

In the textchar.txt file, the row defining the characteristics of the ccc text
| abel to place would contain a value of 1 in the abindexid field. This is the
indicator to the GeoSym application software that the characters to place in
the text |abel based on the coded values of ccc are to be obtained fromthe
textabbr.txt file instead of the VPF int.vdt table.

6.8.5 Exanple Text Label Assignment File Cases. To conclude the
definition and expl anation of the text assignment files, Table 4 is provided
with a series of use cases for text |abel placenent. These cases illustrate
the information the various files contain and how to correctly interpret that
information in each case

Note: the word NULL is used in this table to indicate blank/enpty fields in
the textchar.txt file.

Tabl e 4. Text Label Use Cases

text!| oc. t ext abbr
*sym t xt textjoin. txt t ext char. t xt t xt Ltxt
1. Label | abat t =NAM i d=14 id=1
wi th NAM t xr owi d=14 textcharid=1 |tfont=0 tjust=1
3mmto the textl oci d=13 tstyl e=0 tdi st=3
right of tsize=10 tdir=90
synbol . tcol or=17

t pr epend=NULL
t append=NULL
abi ndexi d=NULL
Use Case 1 Inplementation Instructions: Get contents of NAM and place it to the
right of synbol with bottomleft justification. Text should be Sans Serif, Normal,
10 point, CHBLK. There are no special characters or abbreviations to apply.
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Label

Use Cases

| abatt =TXT
t xrow d=4

textjoin.txt
i d=4
text chari d=1
textl oci d=3

t ext char. t xt
id=1
tfont=0
tstyl e=0
tsize=10
tcol or =17
t pr epend=NULL
t append=NULL
abi ndexi d=NULL

tjust=3
tdist=11
tdi r=250

t ext abbr

Use Case 2 Inplenentation Instructions:

Get contents of TXT and place it to the

i d=30
textchari d=12
textl ocid=-1

t pr epend=NULL
t append=NULL
abi ndexi d=2

i d=12

tfont =0

tstyl e=0
tsize=10

tcol or=17

t pr epend=0020
t append=NULL
abi ndexi d=3

left of synbol with bottomright justification. Text should be Sans Serif, Normal,
10 point, CHBLK. There are no special characters or abbreviations to apply.
3. Label | abat t =PSC i d=10 id=11 id=1 2:
with PSC t xr owi d=10 textcharid=11 | tfont=0 tjust=5 1| brk
and/ or MCC textl oci d=1 tstyl e=0 tdist=0 2|crs
centered on tsize=10 tdir=0
the feature t col or=17 .
(wWith a t pr epend=NULL 12| ten
space t append=NULL .
separation abi ndexi d=2
if both
| abel s
apply). | abat t =MCC i d=11 i d=15 id=1 3:
Abbr evi at e t xrow d=11 textcharid=15 | tfont=0 tjust=5 4| Vol Ash
bot h text| oci d=1 tstyl e=0 tdist=0 8| bl ds
attributes tsize=10 tdir=0 .
according to tcol or=17
Chart 1 t pr epend=NULL
val ues. t append=NULL
Three abi ndexi d=3
possi bl e
conbi nat i ons
are | abat t =PSC, MCC i d=29 id=11 i d=9
consi der ed. t xr owi d=29, 30 textcharid=11 | tfont=0 tjust=6

textl oci d=9 tstyl e=0 tdist=0

tsize=10 tdir=0
t col or=17
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Table 4. Text Label Use Cases

t ext| oc. t ext abbr

textjoin. txt t ext char .t xt
Use Case 3 Inplenmentation Instructions: For the first conbination where PSC<>0 AND
MCC=0, get value of PSC and use it to access the textabbr.txt file for those rows
associated with index 2. Use the value of PSC to obtain the desired | abel text and
then place it centered on the origin of the feature as Sans Serif, Normal, 10 point,

CHBLK

For the next conbination, where PSC=0 AND MCC<>0, get value of MCC and use it to
access the rows in textabbr.txt associated with index 3. Use the value of MCC to
obtain the desired |l abel text and then place it centered on the origin of the
feature as Sans Serif, Normal, 10 point, CHBLK

For the final comnbination, where PSC<>0 AND MCC<>0, recognize that a multi-attribute
text string is to be built (based on commas in labatt field). Get value of PSC and
begin building the text |abel with Sans Serif, Normal, 10 point, CHBLK. The PSC
paraneters control the location for the entire concatenated text string (note that
the MCC attribute has textlocid of —-1). Use value of PSC to access the rows in

t ext abbr.txt as described above. Use the value of MCC to obtain the desired

abbrevi ated text |abel as described above. Then concatenate the MCC abbreviation
with a space separator. Place resulting string justified center-right on the origin
of the feature
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Label

Use Cases

textjoin.txt

t ext char. t xt

t ext| oc.

t ext abbr

with

col, per, eol
lvn,mMr in a
concat enat ed
string.
Append “s”
after per,
“m after
eol, “M
after |vn
and “M after
mr. Place
entire
string 10mm
to the right
of the
symbol .

CO., PER, EQL, LVN
M.R

t xrowi d=22, 23, 24
, 25, 25

i d=22
textchari d=1
text | oci d=19

i d=23
t ext chari d=5
textlocid=-1

i d=24
t ext chari d=6
textlocid=-1

i d=25
t ext chari d=7
textlocid=-1

id=1
tfont=0

tstyl e=0

tsi ze=10

tcol or=17

t pr epend=NULL
t append=NULL
abi ndexi d=NULL

i d=5

tfont=0

tstyl e=0

tsi ze=10

tcol or=17

t pr epend=0020
t append=0073
abi ndexi d=NULL

i d=6

tfont=0

tstyl e=0
tsize=10

tcol or=17

t pr epend=0020
t append=006D
abi ndexi d=NULL

i d=7

tfont=0

tstyl e=0
tsize=10

tcol or=17

t pr epend=0020
t append=004D
abi ndexi d=NULL

tjust=1
tdi st =10
tdi r=90

to be built
bui | di ng text
contr ol

| owercase “s
| onwercase “ni.
uppercase M
M.R t he exact
symnbol

Use Case 4 | nplenmentation Instructions:
(based on conmas in labatt field).
with Sans Serif,

| abel

attributes have textlocid s of -1).
t he sanme characteristics,
Do the sane for
Do the sane for

Nor mal

EQL, except

10 point,

CHBLK

Recogni ze that a multi-attribute string is
bt ai n value of COL and begin

The COL paraneters
the location for the entire concatenated text string (note that the trailing
ot ai n val ue of PER and concatenate it using
except prepend it with a space and append to it a

prepend with a space and append a

LVN, except prepend with a space and append with

Since 25 is specified again as the last value in txrowd,

same way LVN was.

Pl ace resulting string 10mmto the right of the
with bottomleft justification

concat enat e
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Table 4. Text Label Use Cases

t ext abbr

textjoin.txt t ext char .t xt

5. Label | abat t =CCC i d=6 i d=13 i d=5 :

CCC 11mmto t xr ow d=6 textcharid=13 | tfont=0 tjust=3 1B

t he upper - textl oci d=5 tstyl e=0 tdist=11 | 2|Bu
left of the tsi ze=10 tdi r=300 |.
synbol . tcol or=17 12| R
Abbr evi at e t pr epend=0028 14| Vi
it and t append=0029 .
enclose in abi ndexi d=1 30| YBY
par ent heses.

Use Case 5 Inplementation Instructions: Get value of CCC. Since abindexid has a
popul ated val ue, use the value of CCC to access abbreviations associated with index
nunber 1 in textabbr.txt instead of accessing rows fromthe VPF int.vdt table. Once
the abbreviation is determ ned, place it enclosed in parentheses 11lmmto upper |eft
of synmbol with bottomright justification

7. CONSI DERATI ONS FOR GEOSYM RENDERI NG SOFTWARE
(NOTE: This is not an exhaustive set of considerations)

7.1 Displaying Conplex Linear Synbols Many of the conplex Iine
synmbol ogy definitions contain a basic line (either solid or dashed) and/or a
repeating synmbol. For exanple, CGMs 3133-3137 are various kinds of synbols
to place for different kinds of railroads. These are either solid or dashed
lines with the addition of periodic tick marks on one side or the other of the

line. In order for this synbol to be placed in its intended manner, the
entire set of coordinates for the railroad feature instance nmust be obtained
prior to starting the rendering of the synbol. |If instead, each segnent of
the railroad feature is treated independently, then the resulting rendered
symbol ogy will not retain the dash and/or tick spacing integrity since the
synbol will be “starting over” again on each segnent. Also keep in mnd that
in sone VPF datasets, line features that may appear contiguous are actually

fragmented into nultiple shorter line features.

Compl ex line synbols are also used to outline nany area features. How the

el ements of these conplex |ine synbols close upon thenselves, join other |ine
segnents, or go around corners, is up to the comunity of interest and the
rendering application to solve.

7.2 Displaying Point Synbols Wthin Areas. Many area features have a
poi nt synbol inside the area to assist in identification of the area. This
poi nt symbol is usually centered within the perimeter of the area. However,
part of the area feature may be outside the current display boundary. How the
identifying synbol is positioned, or whether it is noved to remain inside the
area of the display is up to the comunity of interest and the rendering
application to solve.

7.3 Co-joining Like Area Features. |n sone cases, an area feature may
be synbolized with a perineter (bounding) outline, and an area fill. This is
especially the case with area water features. An area river may be broken up
into several feature segnents. A map mght only show the perineter line
al ong the banks, but not going across the river. To make a map-|ike
appear ance, one community may want to onmit these feature perinmeter boundaries
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crossing an area river, yet another comunity may want to show the lines, to
let it be known that there has been an attribute change in the river feature
at the boundary between the two features. Miltiple runways at an airport, or
cased road synbols may be another situation where it is desirable to synbolize
the features with a single aggregate perineter.

7.4 Coincident Features. |In many situations, different cartographic
features are co-located with or very close to one another, and when
synbol i zed, they will overprint each other. Wether and how synbols are
di spl aced or thinned to deconflict the synbols is a matter for each conmunity
of interest to develop rules for, and rendering applications to inplenent.
Many comercial G S applications already have tools to do this.

7.5 Displaying Text The display of text |abels can greatly enhance the
nmeani ng of a set of features being displayed. However, it can al so cause a
situation of such extensive clutter on the screen, that all meaning is |ost.
The user should have the ability to control the displaying of text |abels
i ndependently fromthe feature data. Conversely, however, if a user chooses
to renove a feature fromhis display, any associated text |abels should
automatically be removed fromthe display as well.

8. NOTES

8.1 Intended Use. This handbook is intended to suppl enent the
i nformati on contained in M L-DTL-89045A and inform users of GeoSym about key
items that warrant special attention in either the devel opment of software to
exploit GeoSymor in the expansion of the synbol assignnent files to include
future products. GeoSym® is a registered trademark of the U S. Governnent,
Nati onal Geospatial-Intelligence Agency.

8.2 Supersession data. This handbook supersedes M L-HDBK-857, Edition
1, dated 17 June 2004.

8.3 Subject term (key word) listing.

Act i veCGM

Application attribute structure
Attribute expression
Buoys, Beacons, Lights
cam

Col or token

Conponent

Conposite

Display Priority
GeoSym Li ne Style
Soundi ngs

Synbol ogy

Text Label

Version 4
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APPENDI X A

ADDI TI ONAL REFERENCES
SCOPE

A 1.1 Scope. This appendix provides a |ist of additional reference

sources for the elenents of synbol ogy information contained in section 4
her ei n.

A 2

A 4

APPLI CABLE DOCUMENTS

This section is not applicable to this appendi x.
DEFI NI TI ONS

This section is not applicable to this appendi x.
ADDI TI ONAL REFERENCES FOR SYMBOLOGY TOPI CS

Burger, Peter, Gllies, Duncan, Interactive Computer Graphics, Addison
Wesl ey, Wocki ngham 1989.

Dent, Borden, Principles of Thematic Map Design, Addi son-Wesl ey
Publ i shi ng Conpany, 1985.

Fol ey, James D, Van Dam Andries, Fundanentals of Interactive Computer
Graphi cs, Addi son Wesl ey, Reading, 1983.

Hender son, Lofton R Munford, Anne, E., CGM Handbook, Academ c Press,
London, 1993 | SBN0125105606.

Itten, Johannes, The El enents of Color, Translated by Ernst Van Hagen.
Van Nostrand Rei nhol d, New York, 1971.

Robi nson, AR, Sale, R, Mrrison, J., Elenents of Cartography, John
Wley & Sons, 1978.

Sci ence Applications International Corporation, (SAIC) 1992. "Digital
Synbol ogy Techni cal Considerations Report". Prepared under contract

NI MA600- 91- D- 0001 for the U.S. Defense Mappi hg Agency Systenms Center,
Fai rfax, Virginia.

Sci ence Applications International Corporation, (SAIC) 1993. "Final

Report Digital Synmbol ogy, Phase IIl Draft". Prepared under contract

NI MA600- 91- D- 0001 for the U.S. Defense Mappi hg Agency Systenms Center,
Fairfax, Virginia.

Sci ence Applications International Corporation, (SAIC). "Vector Product
Format Synbol ogy M1itary Handbook", March 1996
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Concl udi ng Materi al

Cust odi ans: Preparing Activity
Air Force — 09 NGA - MP
Arny — TI (Project G NT-2007-001)
Navy — NO
DI SA — DC2

Revi ew activities:
Air Force - 33
Navy - CG
DLA — DH
Mari ne Corps — MC
NSA - NS
NORAD - US

NOTE: The activities |isted above were interested in this docunent as of the
date of this docunent. Since organizations and responsibilities can change,
you shoul d verify the currency of the information above using the ASSI ST
Onli ne database at http://assist.daps.dla.ml.
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