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Abstract - As spacecraft evolve from simple embedded 
devices to become more sophisticated computing platforms 
with complex behaviors it is increasingly necessary to 
model and manage the flow of data, and to provide 
uniform models for managing data that promote 
adaptability, yet pay heed to the physical limitations of the 
embedded and space environments.  The Mission Data 
System defines a software architecture in which both 
control theory and end-to-end data management provide 
the primary guiding principles. 
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1 Introduction 
  As space missions become more complex with ever 
greater demand for automation, increasingly tight 
interoperability requirements between robotic vehicles, and 
unprecedented levels of human-robot interaction, the size 
and complexity of the data systems needed to manage them 
must also evolve.  However, unbounded expansion in many 
different directions of a software system is a recipe for 
disaster.  The narrowly-focused and highly customized 
solutions of the past quickly begin to show their limitations 
in the form of unexpectedly inflated costs and slipped 
schedules. 
 The Mission Data System (MDS) defines a software 
system architecture for remotely operated embedded 
control systems. Based in control theory, it defines entities 
and relationships needed for state estimation and control.  
As the name implies, providing a robust and flexible 
framework for data management was one of the key 
objectives of the MDS.  Software architectures are intended 
to provide high-level design guidelines that can guide the 
design decisions that must be made during the design of a 
real system. 
An embedded control system, and particularly one that is 
remotely-controlled has two primary responsibilities: to 
effectively translate the intent of remote operators into 
actions, and to return information describing what 
happened.  For scientific spacecraft, this can be summed up 
in a single statement: make good science observations, and 
return the results to where we can use them.  While control 
theory is central to this process, it is equally a problem of 
data management.  It is a problem of producing and storing 
data, processing it to convert to more usable forms, moving 
it across space and time and keeping track of it in the 
process,  and managing limited storage resources. 

Moving data between systems is usually referred to as 
telemetry, though modern telecommunications capabilities 
are a far cry from what this term implied only a few 
decades ago.  Early spacecraft were extremely simple 
remote sensing devices with sensors directly modulating 
radio signals.  The introduction of more advanced onboard 
computers and storage devices has enabled a much greater 
range of sensing and control, autonomous operations, 
onboard analysis of data, and complex interactions between 
spacecraft, including routing data through other spacecraft.  
The pressure to advance these capabilities to provide more 
information, and more useful information is intense, but is 
severely constrained by the physical limitations of 
operating in space. 
 
 
 These are instructions for authors typesetting for 
the 2005 IEEE International Conference on Systems, Man, 
and Cybernetics (SMC’05) to be held at the Waikoloa 
Hilton Village, The Big Island, Hawaii, from October 10-
12, 2005. This document has been prepared using the 
required format (Microsoft Word version 6.0 or later). 
Using this document as a template is highly recommended 
as it gives the best input for the final publications.  (Papers 
prepared using applications other than Microsoft Word 
must conform to the format and criteria detailed in this 
document.) 

  An electronic copy of this document can be found 
at: http://ieeesmc2005.unm.edu/. 

 The paper is to be written in two-column format 
and be right and left justified. The column width should be 
85 mm (3.35 inches). The gap between the two columns 
should be 5 mm (0.2 inches). 

1.1 Instructions for authors 
 An electronic copy of your full paper must be 
submitted (only in PDF format) to the web site no later than 
March 1, 2005. Please follow the submission instructions 
shown on the web site. 

2 Formatting instructions 
 MS Word users: please use the paragraph styles 
contained in this document: Title, Heading 1, Heading 2, 
Abstract, Keywords, Body Text, Equation, Reference, 
Figure, and Caption. Do not add any page numbers, and do 
not use footers and headers. You are not allowed to change 



the styles manually, because it may result in additional 
work (or exclusion from the proceedings if repeated in 
your final accepted camera-ready paper). 

2.1 Length 
 The minimum number of pages for your paper is 5.  
The maximum number of pages accepted is 8.  Extra page 
charges will be incurred for any paper of more than 6 
pages in length.  Example: No additional charges for 
papers of 5 or 6 pages in length; an extra page charge will 
be incurred for page 7 and again for page 8. (Do not play 
with the margins to fit it between 5 and 6 pages.) Changing 
the formats described in the template may result in 
exclusion from the proceedings if repeated in your final 
accepted camera-ready paper. Rather, take some time to 
review the text again for improvement or consult the 
Publications Chair. 

2.2 Title 
 Type the title approximately 3.5 centimeters below 
the top border of the letter size paper sheet and use a 20 
point size typefont. Center the title (horizontally) on the 
page. Leave approximately 1 cm (0.4 inches) between the 
title and the name and address of yourself and of your co-
authors, if any. Type the name(s), address(es) and email in 
an 11 point font and center them (horizontally) on the page. 

2.3 Spacing 
 Each section (or subsection) should be separated 
from the previous text by 12 points (as indicated in the 
format/paragraph menu). 

2.4 Section and subsection headings 
 Number the section and subsection headings 
consecutively in Arabic numbers and type them in bold. 
Use point size 14 for section headings and 12 for 
subsection headings. Avoid using too many capital letters.  
Keep all section and subsection headings flushed left. If 
any further subdivision of a subsection is needed, the titles 
should be 12 point. 

2.5 Main text 
 Use 2 centimeters (0.8 inches) for the left and right 
margins. Use 10 point Times New Roman font  
(ieeenormal) for text (character size). Do not use bold in 
the main text; if you want to emphasize specific parts of the 
main text, use italics. Start a new paragraph by indenting it 
from the left margin (and not by inserting a blank line). 
Leave a margin of at least 2 centimeters (0.8 inches) at the 
page head (for placing the final numbers and running heads 
in final accepted papers). The typing area should not 
exceed 24 x 17.5 centimeters (9.4 x 6.9 inches). The text 
should be prepared with a double column format and single 
line spacing. 

2.6 Tables 
 All tables must be embedded in your document. 
They must be numbered consecutively (in Arabic 
numbers). Table headings should be placed (centered) 
above the table. Place tables as close as possible to where 
they are mentioned in the main text. 

2.7 Figures 
 All illustrations should be embedded scans of 
original drawings or photographic prints of originals. All 
figures must be embedded in your document. All 
illustrations must be numbered consecutively (i.e., not 
section-wise), using Arabic numbers. Center figure 
captions beneath the figure (see Figure 1). If possible, do 
not assemble figures at the back of your article, but place 
them as close as possible to where they are mentioned in 
the main text. No part of a figure should go beyond the 
typing area. Figure captions should appear (centered) 
below graphical objects, as in Figure 1. 

 

Figure 1. Fusion data flow 

2.8 Mathematical formulas 
 Mathematical formulas should be roughly centered 
and numbered, as in: 

  (1) 

2.9 References 
 References to the literature should be mentioned in 
the main text by an Arabic number in square brackets, like 
[1], [2]. List these in order of appearance at the very end of 
your paper (under the heading References). Start each 
reference on a new line with its number in square brackets 
[3]. Number footnotes separately in superscipts. Place the 
actual footnote at the bottom of the column in which it was 
cited. Do not use footnotes in the reference list. 

2.10 Fine tuning 
• Do not end a page with a section or subsection 

heading. 

• Keep footnotes to a minimum. 

• Do not use footers and headers. 



• Do not include page numbers in the text (this will 
be our job for final accepted papers). 

2.11 Final version 
 After proofreading your paper, it must be submitted 
on the SMC’05 web site electronically using PDF format. 
Do not send hard copies or use other file formats – they 
will not be accepted. Proper usage of the English language 
is expected of all submissions. Make sure that the PDF file 
looks fine on the screen as well as in print. 

 Please use only standard fonts and standard font 
encoding schemes. In all cases, please make sure that the 
fonts are fully embedded into the PDF file. Fonts that 
require non-English language support are not allowed. If 
you create your file on an operating system running a 
language other than English, please make sure that your 
file can be opened correctly on all computers. Missing 
fonts and different font encoding schemes are the main 
reasons for PDF read errors. The document should not 
have any password protection. 

 If creating your PDF using Acrobat, make sure to 
use “File | Save As” rather than “Save”. This will ensure 
that the resulting PDF is more compact and ensure the 
integrity of the PDF file. IEEE requires that your PDF be 
saved in PDF 1.3 so that they can be opened by Acrobat 
Readers 4, 5, and 6. Again no file security or password 
protection is to be set on any files. All fonts must be 
accurately included in the PDF file as an “Embedded 
Subset”. Set the media or page size to Letter (Pages) so 
they are set for 8.5 by 11 inches (21.54 by 27.94 
centimeters) and not A4. 

 For IEEE requirements on the PDF files, see 
http://www.ieee.org/portal/cms_docs/pubs/confstandards/p
dfs/IEEE-PDF-SpecV32.pdf. 

3 Conclusions 
 This sample paper presents the formatting 
instructions for initial paper submissions to IEEE SMC’05.  
Please address any problems related to use of this template 
to the Publications Chair at the following address: 

Mark A. Johnson 
The Aerospace Corporation 
P.O. Box 80360 
ACP/530 
Albuquerque, NM 87198-0360    
Email: Mark.A.Johnson@aero.org 

4 References 
[1] A.A. Author, “My best paper yet,” Proc. Best 

Conference in the World, Best City, pp. 11-18, 
March 2001. 

[2] B.B. Coauthor and A. Friend, “Boris’s favorite 
journal paper,” A really great journal, Vol 37, No. 
3, pp. 433-448, Feb. 2000. 

[3] Nobel Laureate, His book, Publisher, Location, 
Year. 

http://www.ieee.org/portal/cms_docs/pubs/confstandards/pdfs/IEEE-PDF-SpecV32.pdf
http://www.ieee.org/portal/cms_docs/pubs/confstandards/pdfs/IEEE-PDF-SpecV32.pdf

	Introduction
	Instructions for authors

	Formatting instructions
	Length
	Title
	Spacing
	Section and subsection headings
	Main text
	Tables
	Figures
	Mathematical formulas
	References
	Fine tuning
	Final version

	Conclusions
	References

