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Standards Program. Under this program, the NCS, with the assistance of the
Federal Telecommunication Standards Committee identified, develops, and
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to the achievement of a compatible and efficient interface between computer and
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and Telephone Consultative Committee of the International Telecommunication
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which is contributing to the development of compatible Federal, national, and
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inform interested Federal activities of the progress of these efforts. Any
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1.0 INTRODUCTION

This document summarizes work performed by Delta Information Systems,
Inc. (DIS) for the National Communications System (NCS), Office of Technology
and Standards. This office is responsible for the management of the Federal
Telecommunications Standards Program, which develops telecommunications
standards, whose use is mandatory for all Federal departments and agencies. The
purpose of this project, performed under contract number DCA100-83-C-0047,
was to generate a new set of standard images that can be used by experimenters
developing bi-level compression algorithms.

The NCS has been a leader in the development and promulgation of
standardized imagery for facsimile. The NCS sponsored the scanning of
documents used by the International Telegraph and Telephone Consultative
Committee (CCITT) at resolutions of 200, 240, 300, 400 and 480 lines per inch
and stored the resultant data on tape. This data has been used by many
experimenters in the development of standard compression algorithms for digital
facsimile. This work contributed significantly to the development of high resolution
facsimile standards which will be of considerable value to the U. S. Government.

At the present time, a joint International Standards Organization (ISO)/CCITT
Bi-level Image Group (JBIG) is engaged in an effort to define a new progressive
compression/decompression algorithm for use with bi-level images. Critical to the
evaluation and selection process needed to choose from a number of candidate
algorithm submissions is a set of digitized test images against which the various
candidate algorithms can be applied. The purpose of compiling a standard set of
bi-level images is to make the results presented by various experimenters in the
field directly comparable, without regard to differences in image content. As a
result of this project, all experimenters engaged in performing studies for the
CCITT regarding bi-level transmission techniques will have access to magnetic
tapes or DOS diskettes containing digitized versions of the standard images. In
addition, the images will be useful in evaluating graphic printer quality and
capability.

This report is comprised of five sections plus an appendix. Section 1
provides a brief description of the objectives of the study and an outline of the
contents of this report. Section 2 describes the selected set of standard bi-level
images. Section 3 describes the desired bi-level image content generated primarily
by participants in the JBIG work. Section 4 describes how the images were




assembled, and Section 5 is a summary of the work performed. The appendix is a
user’s guide that contains copies of the images, some statistical information on
their content, and the magnetic media format information required for their use.

2.0 SELECTED IMAGES

Each of the selected images is described below. Each image is categorized
according to name, dimensions, pel density, and image content category number
(CC#). Image content categories are described in more detail in the next section.
Content categories (CC#'s) are defined as follows:

CC# Category Description

1 Representative imagery from CCITT documents
2 Characters, legibility test

3 Engineering Drawing / Line Art

4 Halftones

5 Test Chart

6

High Resolution Imagery

The Appendix following this report is a User’s Guide that includes copies of
all of the images with the information necessary for accessing them from either
magnetic tape or DOS diskette.

2.1 Facsimile Test Chart (Figure A-1)

Image# Image Name Dimension Dimension |[Pel Density cc#
(W x H) (W x H) in bpi
in bits in inches
1 Facsimile Test Chart|3500 x 4700|8.75x11.75 400 5,2,4

This Facsimile Test Chart is being progressed as a U. S. standard by the
Telecommunications Industry Association TR-29 Committee. It is also being
progressed internationally by CCITT SG VIII. The complete page at a pel density of
400 pels per inch is included in this image set. The patterns that make up the

chart are described below. Note that Figure A-1 has been reduced to fit into this
report.




1. CCITT border of 4 scales with millimeter markings. The 5 and 10 mm
lines are extended as shown. Top and bottom scales are 190 mm. The edge
markings from the bottom extend up to 260 mm. The top border of the upper
horizontal line is 279 mm above the corresponding bottom line. This line is 1/8
inch high and extends from edge to edge of the chart width (8 3/4 inches). The
arrows near the ends of this line are 8 1/2 inches apart and centered on the edge.

2. Scale in inches across the top, starting from O in the middle of the page
with .1 scale markings. The border at the left side of the chart is marked in
inches, starting at the top of the chart.

3. Four patterns of truncated fan-type multiple-line pattern with low taper
rate. The larger ones are calibrated in black plus white lines per inch, and the
smaller ones are calibrated in microns.

4. Gurley type Pestrecov Star pattern with circles of 50, 100 & 200 LPI.

5. Alternating black and white lines. Upper pattern is 150 lines per inch,
inclined at 3 degrees from vertical. The lower pattern is 200 lines per inch,
inclined at 2 degrees from vertical. The angle is to allow the lines to drift through
a match and a mismatch with the photosensor array elements.

6. B/W bar patterns of 100, 150, 200, 300, 400 and 600 LPI.

7. Isolated black and white lines. The vertical pattern is inclined at 5
degrees from vertical.

8. NBS type resolution pattern calibrated in line pairs (black plus white) per
millimeter. Smallest natterns are near the center of the chart.

9. Tapered isolated black and white line patterns with the line width
calibrated in microns or inches.

10. B/W bar pattern of 5 black plus white bars per inch.

11. Parailel lines inclined at 5 degrees from vertical.

12. NBS type resolution pattern calibrated in line pairs (black plus white) per
millimeter. This pattern has been rearranged to place the smallest patterns near
the center of the edge of the chart.

13. Diagonal line about .01 inches thickness. For checking irregularities in
vertical pitch. Received lines with errors will show breaks or steps of this line.

14. ISO character hexagonal line patterns 1, 2, 3, & 4. For readability
testing.

15. Halftone dot screens of 10, 50 and 90% black. The 65 and 120 are the
number of dots per inch measured at a 45 degree angle.




16. Line crossing pattern. Pattern is about 3 inches long. Line thickness is
about 0.007 inches. The center to center line separation is 0.15 inches on the left
end and 0.05 inches on the right end. The number of scanning line crossings of
both lines multiplied by 10 is the vertical line pitch.

17. Text in English, Arabic, Chinese, Russian, Spanish and French. English
text is in 12, 10, 8, 6, 4 & 2 point sizes.

2.2 Business Letter (Figure A-2)

Image#| 1Image Name Dimension (Dimension [Pel Density| CC#
(W x H) (W x H) in pels
in bits in inches per inch
2 Business Letter|3456 x 4416 8.6 x 11 400 1

DIS prepared the Business Letter image for the JBIG evaluation. This image
is similar to the previously scanned French CCITT document #1. It is included in
the set to provide a baseline for comparing new algorithms with existing ones on
this class of imagery. In addition, it provides another set of data to that already
available to experimenters.

2.3 Technical Paper {Figure A-3)

Image# Image Name Dimension Dimension |Pel Density cc#
(W x H) (W x H) in pels
in bits in inches per inch
3 Technical Paper 3456 x 4416] 8.6 x 11 400 1

The Technical Paper image was also used by JBIG in their algorithm
evaluation. This image is similar to the previously scanned French CCITT
document #5.




2.4 Handwriting (Figure A-4)

[}mage# Image Name Dimension Dimension |[Pel Density cc#
(W x H) (W x H) in pels
in bits in inches per inch
4 Handwriting |3072 x 4352 7.7 x 10.9 400 1

The Handwriting image also was originally part of the JBIG Evaluation Set.
This image is representative of the previously scanned French CCITT document #2.

2.5 Japanese Newspaper (Figure A-5)

Image# Image Name Dimension Dimension |Pel Density CC#
(W x H) (W x H) in pels
in bits in inches per inch
5 Japanese News. 3072 x 4352| 7.7 x 10.9 400 2

This document is an electronically scanned Japanese newspaper. This
image demonstrates the effectiveness of candidate compression algorithms to
compress Kanji text. It also can be used to evaluate printer quality.

2.6 Mixed Text and Screened Halftones (Figure A-6)

Image# Image Name Dimension Dimension|Pel Density cc#
(W x H) (W x H) in pels
in bits in inches per inch
6 Mixed Test and|3680 x 3578(4.6 x 4.5 800 2,4,5,6
Screened Half-
tones

This document consists of mixed text and screened halftones. The mixed
text portion of the document includes text at 3 different point sizes, 10 point, 6
point and 3 point. The screened halftone portion of the document employs a
photo-mechanical screening process and contains screened halftones at 2 different
screen sizes - a 65 line screen and a 150 line screen.




2.7 Legibility Chart (Figure A-7)

Image# Image Name Dimension Dimension|Pel Density cc#
(W x H) (W x H) in pels
in bits in inches per inch
7 Legibility 400 2
Chart

The Legibility Chart image was also used by JBIG in their algorithm
evaluation. This image contains random alphanumeric and Kanji characters of

various point sizes.

2.8 Sailboat #1 (Figure A-8)

8x8 dither

Image# Image Name Dimension Dimension|Pel Density CcC#
(W x H) (W x H) in pels
in bits in inches per inch
8 Sailboat #1 3072 x 2048|7.7 x 5.1 400 4

The four sailboat images were also used by JBIG in their algorithm
evaluation. They were all computer generated by different techniques to produce
half-tones at a pel density of 400 pels per inch. These images were all created
from the same original (sailboat), but the principal difference is the micro-structure

of the dither pattern (i.e. pitch and angle).

2.9 Sailboat #2 (Figure A-9)

ERR dif

Image# Image Name Dimension Dimension|Pel Density cC#
(W x H) (W x H) in pels
in bits in inches per inch
9 Sailboat #2 3072 x 2048|7.7 x 5.1 400 4




2.10 Sailboat #3 (Figure A-10)

Image# Image Name Dimension Dimension|Pel Density cc#
(W x H) (W x H) in pels
in bits in inches per inch
10 Sailboat #3 3072 x 2048(7.7 x 5.1 400 4
4x4 dither
2.11 Sailboat #4 (Figure A-11)
Image#| 1Image Name Dimension |Dimension|Pel Density| CC#
(W x H) (W x H) in pels
in bits in inches per inch
11 Sailboat #4 3072 x 2048|7.7 x 5.1 400 4
3x3 dither
2.12 Dithered Composite Image (Figure A-12)
Image# Image Name Dimension Dimension|Pel Density cc#
(W x H) (W x H) in pels
in bits in inches per inch
12 Dithered 1904 x 1488)9.5 x 7.4 200 4
Composite

This dithered composite image is included because the pel density of 200
pels per inch combined with additional dithering techniques provides variations on
the half-tone microstructure not provided by the sailboat images. Starting in
clockwise order from the upper left, the dither patterns are: Ordered 4x4x4,
Random dithering, Ordered 8x8 and Clump dithering.

Dither coding is a process in which multilevel gray scale images are
quantized, or thresholded, to 1 bit/pixel. The 8-bit gray level of each input pixel is
compared to a threshold. The color of the 1 bit output pixel is dependent upon
whether the gray level value of the input pixel is greater than (black) or
less than (white) the dithered threshold. Ordered dithering employs a matrix of
fixed thresholds that is repeated throughout the image. The ordered matrices used
in this document are the 4x4x4 matrix and the 8x8 matrix. Random dithering




employs a8 pseudo-random number generator to vary the 8-bit gray level of each
input pel before it is compared to a fixed threshold to determine its binary color
(black or white). Clump dithering is an electronic approximation of the photo-
mechanical screening process. It employs an irregularly shaped matrix of fixed
thresholds. The thresholds are arranged so that a "dot" grows outward from the
center as successively darker gray levels are encountered in low contrast regions
of the image (an emulation of the photo-mechanical dot screen).

2.13 Computer Generated Engineering Drawing (Figure A-13)

Image# Image Name Dimension Dimension|Pel Density cc#
(W x H) (W x H) in pels
in bits in inches per inch
13 Computer Gener-]1952 x 2796(4.9 x 7.0 400 3
ated Engineer-
ing Drawing

This document is a computer generated engineering drawing of an "A" size
schematic rasterized at 400 pels per inch. This document is representative of
computer-generated drawings created by computer aided design (CAD) and
document design programs.

2.14 Scanned Engineering Drawing (Figure A-14)

Image# Image Name Dimension Dimension|Pel Density CcC#
(W x H) (W x H) in pels
in bits in inches per inch
14 Scanned Engin- |3456 x 4416| 8.6 x 11 400 3
eering Drawing

This document is an electronically scanned engineering drawing of an "A"
size schematic.




2.15 House Design (Figure A-15)

Image#| Image Name Dimension |Dimension [Pel Density| CC#
(W x H) (W x H) in pels
in bits in inches per inch
15 House Design 3072 x 3040|7.7 x 7.6 400 3

This simple computer-generated engineering drawing is inverted; i.e. it has
white lines on a black background. This image is included to test compression
algorithm bias towards white or black. For example, an algorithm might assume a
white background to increase compression.

2.16 Magazine Text, Halftone (Figure A-16)

Image# Image Name Dimension |Dimension|Pel Density| CC#
(W x H) (W x H) in pels
in bits in inches per inch
16 Magazine Text, [3456 x 44164.3 x 5.5 800 4
Half-tone

This document combines a screened halftone image and an electronically
scanned text which has been inverted. Both the text and the image portion of the
document have been extracted from a magazine.

2.17 Magazine Page Composite (Figure A-17)

Image# Image Name Dimension Dimension |[Pel Density CC#
(W x H) (W x H) in pels
in bits in inches per inch
17 Magazine Page 3072 x 4352]7.7 x 10.9 400 4,2
Composite

This image is a composite of electronically scanned segments of magazine
pages. It includes a half-tone, text, and inverted text.




3.0 IMAGE CONTENT CATEGORIES

Through informal discussions with members of several organizations
concerned with image compression, (e.g. JBIG, the NCS, the TR-29 committee of
the TIA), the image content that would be most effective in testing bi-level
compression techniques was defined. This content, listed below, was empioyed to
gather a collection of bi-level images.

The set of eight images collectively known as the "CCITT Standard Images",
were digitized by the French Administration at 200 pels per inch and recorded on
magnetic tape. Although these images were never an official standard, they have
been used extensively by experimenters. This image set lacks many features now
required. For example, the defacto set did not contain screened halftones,
electronically dithered images, computer generated images, or images at
resolutions higher than 200 pels per inch. Three images from the defacto set
together with a legibility test chart were digitized with resolutions up to 480 lines
per inch and made available on magnetic tape by the NCS' in 1982. Although
this NCS image set added higher resolutions and limited electronic dithering, it
does not fully meet current requirements. The new set of images described in this
report was designed to include these features.

3.1 Representative "CCITT" Imagery .

Imagery similar to the "CCITT Standard Images" (scanned at 200 pels per
inch) is included so that comparisons of new with existing compression algorithms
can be made and related to previous work. The imagery is similar to the "CCITT
Standard Images", but avoids duplication of the original images, which are still
available. The three selected images (numbers 2, 3, and 4) correspond to the
"CCITT” image numbers 1, 5, and 2 respectively. These represent examples of
typical business use of facsimile.

Resembling
Image No. "CCITT" No. Name Figure No.
2 1 Business Letter A-2
3 5 Technical Paper A-3
4 2 Handwriting A-4

3.2 Characters
Subjective testing of bi-level image quality can benefit from the use of an

10




established technique that quantitatively measures the legibility of printed
characters. Legibility testing has the following advantages:

- It is measurable with an objective, numerical performance number;
percent legibility.

- It bounds the quality question in that the legibility of characters is a
minimum requisite for many applications of bi-level image processing.

For these reasons legibility of character data is useful in analyses of comgression
algorithms of the non-image preserving type. The various characters that are
included in the legibility document include: English, Arabic, Chinese, Russian,
Spanish, French and Kanji characters. Among the types of characters, various
parameters are exercised, including scanned and computer generated characters,
point size and font variations. Character data is also usefu! in the evaluation of
printers. The bi-level images illustrating alphanumeric and character data are listed
below.

mage . Figure No. Image Name

1 A-1 Facsimile Test Chart

2 A-2 English letter

5 A-5 Japanese newspaper

6 A-6 Mixed text and screened half-tones
7 A-7 Legibility

3.3 Engineering Drawings / Line Art

Manually generated engineering drawings are typically scanned and stored in
bi-level formats in document storage and retrieval systems. In newer systems,
engineering drawings are computer generated, and either stored as vector graphic
images or as raster graphic images. The raster graphic images have similar
properties, whether manually generated or computer generated. There are
differences, of course, due to the noise and artifacts generated by the scanner
used for manually generated drawings.

An image that is mostly black can be used to test an algorithm for color
bias. That is, an algorithm may assume a white background to increase
compression. Inverted engineering drawings (e.g. blueprints) test for such a case.

11




Inverted engineering drawings also can be used to test the ability of printers to
reproduce thin white lines on a black background. The images illustrating
engineering drawings and line art are listed below.

Image No. Figure No. Image Name
13 A-13 Computer Generated Engineering Drawing
14 A-14 Scanned Engineering Drawing
15 A-15 Inverted House Design

3.4 Halftones

Halftone images, both screened and dithered, are included in the standard bi-
level image set to exercise the ability of the compression algorithms to process
pictorial data. These halftone images can also be utilized to test the quality and
capabilities of printers to reproduce halftones. Halftone imagery presents a much
greater challenge to compression algorithms than printed characters or engineering
drawings.

Dithered halftones are electronically produced and represented on a pixel
basis, screened halftones are generated photographically and must then be
scanned. Screened halftone images are characterized by artifacts that could affect
compression algorithms. Depending on the tyne of dithering used, various regular
pixel patterns with differing pitches are produced. All haiftones, whether dithered
or screened, exhibit very short black and white runs and low pel-to-pel correlation.
To fully exercise compression algorithms and test the capabilities of printers, both
types of halftones are included. The selected halftone images are listed below.

Image No. Figure No. Image Name
6 A-6 Mixed text and screened half-tones
8 A-8 Sailboat 1
9 A-9 Sailboat 2
10 A-10 Sailboat 3
11 A-11 Sailboat 4
12 A-12 Dithered Composite
16 A-16 Magazine text, halftone
17 A-17 Magazine page composite

3.5 Test Chart Imagery

In order to more fully exercise bi-level compression algorithms, computer
generated information in the form of resolution targets and characters with various
fonts is included in the standard set. Test chart imagery is also useful in

12




evaluating printer quality. The selected test chart imagery is listed below.

Image No. Figure No. Image Name

1 A-1 Facsimile Test Chart

3.6 "Busy" Imagery

Highly detailed or "busy” imagery is required to fully exercise compression
algorithms and test printer quality. The images that fulfill this requirement are listed
below.

Image No. Figure No. Image Name
5 A-5 Japanese newspaper
17 A-17 Magazine page composite

Note that the quality and characteristics of optically scanned images are
dependent upon the characteristics of the particular scanner being used. The
quality and characteristics of computer generated images, however, can be
precisely controlled. To more fully exercise the compression/decompression
algorithms and further evaluate the qualitiez and capabilities of printers, both
scanned and computer generated images are included.

4.0 IMAGE CONSTRUCTION

The final set of images generated on this task resulted largely from our work
with the JBIG committee. As part of the JBIG algorithm testing, Delta assisted in
preparing three sets of images, known as the "Training Set", the "Evaluation Set"
and the "Stockholm Set". Some of these images were generated by Delta, some
were contributed by committee members, and some were pieced together from the
first two categories by Delta. The following paragraphs describe this process.

Training Image Set

The JBIG training image set was generated for those participants who were
developing compression/decompression algorithms. This set was produced near
the beginning of the JBIG work, and was meant to provide representative imagery
to test and train candidate algorithms, before any official algorithm evaluation.
Participants provided images to the JBIG committee, and the committee selected
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the set to be used for testing. Delta compiled and distributed the image set,
providing a common format from the various formats received.

Evaluation Images

The JBIG evaluation images "(Evaluation Set"” and "Stockholm set”) were
generated to evaluate candidate compression algorithm performance. Generic
image requirements were agreed to by the JBIG group, but Delta chose the actual
imagery to be included. The final imagery was unknown to algorithm participants
until after all candidate compression/decompression algorithms were frozen (no
further algorithm modifications).

Bi-level Image Set Construction

The construction of the images described above and the final bi-level image
set involved several steps. These steps consisted of importing the image into
Delta’s computer system to be processed, piecing segments of images together,
complementing (reversing the color of the pixels) images or complementing just
portions of images, and windowing or expanding imagery to standard sizes.

The candidate bi-level images were received on both 1600 pels per inch
magnetic tape and diskette in various formats, including UNIX TAR format,
unlabeled format, and PC-DOS format. Computer software was written to transfer
the images from their respective magnetic media to Delta’s image data base.

The UNIX TAR format bi-level images were read from magnetic tape. The
UNIX TAR format is composed of three parts: first, a header describing the
structure of the image’s width and length; second, a (possible empty) set of
colormap values; and third, the pixel image, stored a line at a time, in increasing y
order. The UNIX TAR formatted magnetic tape was read into Delta’s computer at
128 words per record. The header was processed to determine the actual record
length. Software was written to strip the header from the image and change the
record width from 128 words per record to the image’s actual record width.

Bi-level images received on tape in unlabeled format (raw data with no
header information) were read into the computer and processed directly. The bi-
level images received in DOS format were read into an IBM compatible PC and
transported to the computer using Kermit.

Software was also written to merge sections of different images. For
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example, The assembly of Image #16 required software to separate the halftone
information from the bi-level information. The bi-level information was then
complemented and the image was reassembled.

Delta sent documents to Image Works to be scanned on an Eikonix scanner.
The scanned images were returned in compressed run encoded format. Delta
prepared software to convert these images to raster format. The rasterized
scanned images were then read into the computer and processed.

5.0 SUMMARY

The selected set of bi-level images are representative of imagery typically
stored, retrieved or transmitted by means of high resolution graphics systems.
Candidate imagery was received from a number of sources associated with the
JBIG standardization effort. The image content categories deemed most effective
in testing bi-level image compression/decompression techniques (listed below)
were determined and used as a basis for image selection.

Imagery similar to CCITT documents
Characters, legibility test
Engineering Drawing / Line Art
Halftones

Test Chart Targets

High Resolution

0O O 0O 0 0 0

The 17 images selected for the final set are both representative of the
categories listed above, and have not been published previously in this form. Delta
has volunteered to maintain an image repository (under X3L3) for those
participating in image standards work. Delta plans eventually to contribute this set
to the image repository, and we expect that new images will be added from time
to time as the need arises.

1. NCS-TIB-82-6 - Users Manual for NCS Facsimile test Document
Tapes, October 1982.
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APPENDIX
USERS GUIDE

Table A-1 contains the parameters of the selected images.

Figure Image Image Image Pel Density
Number Name Dimensions Dimensions dpi
in inches in pixels

A-1 Fax Test Chart 8.75 x 11.75 3500 x 4700 400

A-2 Business Letter 8.64 x 11.04 3456 x 4416 400

A-3 Technical Paper 8.64 x 11.04 3456 x 4416 400

A-4 Handwriting 7.68 x 10.88 3072 x 4352 400

A-S Japanese News 7.68 x 10.88 3072 x 4352 400

A-6 |Mixed Text and 4.60 x 4.47 3680 x 3578 800
Screened Half-tones

A-7 Legibility Chart 8.64 x 16.16 3456 x 6464 400

A-8 Sailboat 1 7.68 x 5.12 3072 x 2048 400

A-9 Sailboat 2 7.68 x 5.12 3072 x 2048 400

A-10 |sailboat 3 7.68 x 5.12 3072 x 2048 400

A-11 |Ssailboat 4 7.68 x 5.12 3072 x 2048 400

A-12 |Dithered Composite 9.52 x 7.44 1904 x 1488 200

A-13 |Computer Generated 4.88 x 6.99 1952 x 2796 400
Engineering Drawing

A-14 |Scanned Engineering 9.12 x 11.60 3648 x 4640 400
Drawing

A-15 |House Design 7.68 x 7.6 3072 x 3040 400

A-16 |Magazine Text, Half-| 4.32 x 5.52 3456 x 4416 800
Tone

A-17 |Magazine Page 7.68 x 10.88 3072 x 4352 400
Composite

Table A-1: Image Parameters

Figures A-1 through A-17 are copies of each of the images in the bi-level image
set.
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HORSHAM BUSINESS CENTER, BUILDING 3
HORSHAM, PA 19044 : -$270
FAX: 15) 6578273

l\  DELTA INFORMATION SYSTEMS, INC.

January 20, 1989

Dr. Yasuhiro Yamazaki

JBIG Chairman

Kamifukuoka R & D Laboratories
Kokusai Denshin Denwa Co., Ltd.
2-1-15, Ohara

Ramifukuoka-shi, Saitama 356
Japan

Dear Mr. Chairman,

Enclosed is a contribution submitted by Delta Information
Systems Inc. to the ISO Joint Bi-level Image Group (JBIG). This
contribution contains 11 (eleven) bi-level images to be used as
evaluation images for the JBIG algorithm comparison. The
algorithm comparison will be held starting February 15 1in
Morristown, New Jersey. The algorithm comparison will be based

on several factors, including legibility, quality, and
compression.

The evaluation image characteristics match those that were
discussed in the JBIG meetings in London. I hope you will find

that everything is in order. 1If you have any questions, please
contact me by phone or FAX.

ohn P. DiMaggio
Software Systems Analyst

JPD:mb
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Fig. I. PSDN baseline network
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UBER DATA o
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Oss Transter Osta Trarater
| | 1 where L is the number of bits between flags (L » N), and ?
28YN. WA, is the number of successive ones in the flag. Here N = 6, s
J—— ' xs s the average number of stuffing bits is L/62. For the full 12!
x.78 LPX byte data packet L = 8(128 + 8) = 1088, 30 1088/62 = 1
stuffing bits are used for each data packet. Since there ar
| 1 L S00 000/(128 % 8) = 489 packets in the transmission, th
221 stuffing bits add (18 Xx 489)/9600 = 0.92 s to th
Prysicel g
oxive x21 08 sovae | lww = transmission time.
Packets for which the FCS is in error are discarded by th
0N CS0N TN receiver, without notifying the transmitter. However, whe:

Fig. 2. Group 4 fax protocol structure,

not needed, since it is replaced by the first flag of the next
packet. To preserve the uniqueness of the flag, the transmitter
monitors the bits between the flags. If it detects five
consecutive ones, it automatically stuffs a zero to avoid six
consecutive ones. The receiver deletes a zero following five
consecutive ones to recover the original data. For random
data, the average number of stuffing bits is given by

L
2¥-2

the next packet is received, it will not have the correct seria
number N(S). This causes the receiver to issue a RE
command to the sender, and indicates the serial number of th
last packet received correctly. The transmitter must then g
back and retransmit all packets after the last one acknowl
edged, in their correct order. A data packet contains 13
bytes, or 8 x 138 = 1104 bits, plus 18 stuffing bits, for a tota
of 1122 bits. With the assumed bit error rate of 10-3, th
probability of at least one error in a packet is approximately

1122x 10-5=0.01122.
Neglecting higher order ievels of protocol, the total number ¢

FTGURE A-3




Marck 16, 1989
5%
VhwTe KU R0V
BBt Ektadhvome |25 31-2 (PA) %
ez,  Yowinetw A 33 ceq TR RI=-

4l ¥ BartwTA eAF n L FINBIWF >el7 $¥ »H3 a2
D\‘n.dov’, Oflw 1= %(7:;1(;2, thnFar ?.wafﬁ'tn )

— % BFamctl  Tomge 1 Pk FHBRLTAnT
Tt PaL  [IGZY-R wmdalz TP o=t VKD
e T1er=% ’D*a—

Ka vV *ﬁmb‘q“ }f‘;fg‘y\m?’/’j} Hah LTz o
- 15 T v -

BEL NI (BES RADE)Freoe PEBAHR 57 2
chav\/b \{K'Mimi“""’ ﬁi}c«l? loB % (Bpud) <G
wleng. 3y 3 A T

gigbaqzvzdo /f&" :Mc%ﬁ A%b" /ééégdrul
,,Zz—‘/t‘r vz //& Schimealen Alpiill
Lt i 2 h Aeh  Sorere zz%
ek ln Z'M/Zj;én- %M’/«Zﬁ_ i

Lol olon Friihidiey SaiRL e Brillir

S € 5’/'/){‘/ z,a,z./rz, /e’zo ZrL 4[(/%

gdin e Aot e, leto AL /ichf’_/r
) 7 / . —— / -
Ao ool — pzees Ltorm . Tadtierre ZHLLLEK

A-5 FIGURE A-4

et (nTsietl Pmestil




RITO0AAMMC, B5ETI 28

L)
D Lo
J1i

U THAPNL W UVNM] e AV W17 QW0 VIIC T m? TS TN I TN VTS IN0C a ave )

DL OPEHROBRIBY UORRIES( CREFIOEWS N~X~ZZ0) ° gbny My

N&HVRECRE

OEN-SONGEIVI MRS SRMRY HURMEDKEOh ANRDY K

RATII CPVIRURRIVEN® RUOVTEG [HRELHNRNN0) V7 Qb udvE
HUEGNOSUSONRE [NItER] SER” BLESOX -1 AWMRORRIKEVSN

.Aﬂ#&$ﬁMwMH¢ﬂUnu 2

 BEE TMER] GED 0" ERY RUAT) HEW
£L A comason MEKES | ROHY ARl (K~X~
o 15 EORRUBHEGMERGR | SX0) WREDDGIRE
B S peweh im ar | visocwmme RO8DE
O KB s s spmempee (EEDMNE HIROIID
E oy MOO QY BhK-X | RETRY (X-X-
R0 [BEOH) ¥V | ZEO) NEORR0® @
SR o BT AN | 1 SO SRRRTEHIER
S WEOVEERLHO | (| BECBmREN + 112
Ry & M [V JF1L] o
v S Faa (@ (RelmiR|STe
% g GEMc  |To|momlE| TR o
£ BELS | b|onn o oas) o
5 o N | e fan |y oK | ==
P N R R A L e
o amu_ 757;v_“_ 2O NG BT |ooaR
3| g [SEa SRR 1= B ¥ | 55 e
; ‘
2| B | BRI Z8 B i X ¥ | O |2
NMOBEE OO
BRI E||"E :
S|y | RlaleBaln|xu/nlw
i AEREY
m ) 8 g m - e
M - REHEIRAL
B NN -
A LALLM SO AL AT AD RO ACAREO AR RSO AL ARV DARSEF Gl
HKRERIRERRNHD
[ RERAN | ORENES
ENOENOMELHORE
RENUMORERERNC
CRROIEENRAEDY

RMRNYR

ures AHERN ST

ESREE—OHENETY

SOWAEDE R &

BUINM WU (BTN

FIGURE A-5

SMREWRN RBEWR | AN NN
SRUGRCUERLOL B (I | HO) I 4RHKR | jarir 5 e
WX SRORELIMDOGE [ IBOOD YhK | | I | oo L -
BB | SRR | | EHBODD KO - i | RSt B
NG BESEHE | 2190° HITIIRI 1] | S o . SR
UK&-L IR WO | B NgHBOKE~Lpw® | PEEKTHADARSOF
RE’ 1IHFREVGODO | 48 SER<BVIIRE | [K-X~2X0) Ylo
&7 KVUHRROE | HR | ROVOUTACDOUVES [0 DHRP-UK ) 287
L ¢ HHIRDRORINR | RS EEE RI0N RIC
WO KREONO WHE
0" SRR | —WIRI [ (L) VRBIVER | CBERGITE (£owD-
®) OREY” REOEVISE | SHN-KVER FEOL | KOS RNES | HE0 | v KEIOREE” |
N W UE-R - 1 O£ N
NENEOL SRIKGEN |00 [SOXEONDROM
FQLVRNEREOCHSE | M) Asoesh+s | H % »om o A
Y [ —-X~ X0 MIES | hDI-K" m b
ODOUIRPRO® 1R KRBT
SRR NERER | DRI () | B HEKHR -
M-2RANDPN] * 88| HIEROEORSVER
BEY [N-X~EEOREN | ¥° RECHIREVIRG | RUXREIVEEHG | BEERCMmE)
~KJ 0€9.7 HBVES | SORUE - NOKER" AT | RV NBR( Q4 | DRHIOM: © By
8 ISEUSITRRE | I+ONUOHRIEE"  |BCEGFUERTSD’ #(TOVANY < O
FRREES! IMEVER’ ®| %1 R SIECUL | SESVEKUVRDEN | DMKQI wu olRs
EORH - 11« 284 | EEGVENERVECED | DNOTNE HREOHE
o BRSNS BENGD
i ¢ SRR KPR
IS i % 1 i pigtspinlivies
QRIS | 4
g™ N 1 |ewew
DOVERY RIS
ERGGR (2000) Bl | NABONSREWHSVE | (LRI UKYY | UECONNNIEBEC:
SIKMMERION 33 | B4 NNSRERE | MINMOVED’ £ | VEEMEVIHE USO¢
EERTESVKONNRNG | I USEELNSV DD | N45” ERCRECEEMS | S OVERY oo
ERDOS) W3RN | MUK (SRR W | SBNMD0 R NRACE | EAURRIIOENSTH:
WL DORMAROLAD | MOPRNMEONUIREY | ROBKBIET NSO % | CnndmumyLty
[DAKRYIEONENE | EXE [FOUUKMA050 | & i ERERUETADY | VMRS | REY )
SRS | 47 A | RIS RNRIWD | INSRIACEKOIEM | D ZRNMIRMIRY
L MR INBREREROTEE b 8 e
M L T
SREISESIUTRECRE L \DVP B sl
TH I AT I ¥




10 Point

65 Line Screen 150 Line Screen

dKfje giewo slweo xcaqp cNvbm xiuyt rEdv2 dkfle giewo siW3o xc
xiuyt rEdv2 dkfJe rEdvj dkfj5 giewo sLweo xca4G cnvbm x8u»
8lweo xcaqp cNvbm xiuyt rEdvR dkfJe Cnvbm xiuyt redv. d4€
giEwo slweo xCa7p envbm xi26t redvj KJfje giewo Slweo xc5Tp envb

6 Point

dKfje giewo slweo xcaqp cNvbm xiuyt rEdv2 dkfle giewo slW3o xcaQp c9vbm xiuy eikjk kjKS6 defge 83
rEdvj dkij5 giewo sLweo xca4G cnvbm x8uyt redVJ dkfje Gie€o siwXo xcagp KL3er keich 3ks0d hekC
Covbin xiuyt redve d48je glswo alBUo xo2Fp cnvbm xiWyt red0) dkfle gifwo Jkdoc kdKod 34Kar opuc
siweo sCaTp cavbm xi26t redvj Kifje giewo Siweo xc5Tp cavbm xinyt Redvj dkfje gVew Spajc kwme) elqma ba

3 Point

FIGURE A-6




AVBRAZCS: L i jaro  BES20 huse] EIMOKXC AL L o GSIDAHKVZTnousiwrtt  BES28NVOOKbrwkhose EIHO
SRONUVACSSescmemtc RZZXGC! o ox ZSBGIAE BHK BRC RIZXQC x oxexL .1

DNHERKSACUbrsaejeot NXVI2ARUSGcaxolinsed XBCODU2GKSkoaj HVA3RZGOX kosshbe VCUO2S5Z8Dxiahesotvk CBGZDHRSKNasotshbuh DNHERKSACUixrasejeot NXV32ARUBGcaxo
BEBZNGDSARonklixry EIKSXSNRU2tjehcasxo J0AHBRK2GDDenitkions  8KSSNV2ZHAXolbranvot SKEHU3DGOBnukoiebine RAKVGONSZEechensvcn  BESZNGDSARhjonklixru E3KSXSNRU2tehc

OZUVE2BD5Nvieabhcjos ZSGC3DENRXuailvtknjr SHS80N3X2Bolacubhenx  2UACSZXRS3istserukbj DGUBRSB2HOasbrixohvn NSG
HVRKZXOBDEeclkoviiea VC2ASBZEN3skcheubaio CBDUHES3XOrhktsoviai XRSADV3NCScxualosboi B2RUNCOX8Hkaoocirvea ED.

8KNGV3HOBZxthbreucin KAXSCOVZESabtvxsokce 3ND5BKSEACtjsnheaorc OXNREAH3U8bnretioe
AU2VBSNCGEnNkeuaoiosv UGDCEKX853ehioojaeru SEBDOGCZ5Auiaavinrot H3ENZ58SRUoaoluce:

W28SBE [ kibeve VONIXBBAUZcesedisnol CIKDIHEONALloRzeuvht XICC2ROUHKerjesukvai T2SBCK|

X2CC2RBUeT eankvn Rzc CXXDINEONAslonzeuvhl CBURKXZR2G: ol CYXDIHPONALIenxeuvhL LTCUSK20H8VoavujLhess

ZDNGB5RABNxilkurnhjo 02S8Z5DUCVsehaixtovk ESK3RX5NU2hejntxacao DHNERUCAS5Kasejtoerkl AO3G2KRBK7kywpiB2zcl 921Q
AO3G2KRBK7kywpiB2zcl TVBB3PLI9Ansktysazml 2NBN38NCX9jshwupyaqc 02S825DUCVsehaixtovk 921QWXBLWSasdgtwpnve OJCA

KAXOCS5SEZVceespoidgq =~ PTGD3N6MZUefhypaxmbt AUBR2VGCIOMthseplaxvn  4S19DFCV
P8BGKJTQXPrypqlaksjd HF34ECTBUMplmnkoiuhb 8UHBVGY76Twsxedcrfvt CDE32WwWSsX
TGBNHY68IKeuryfhcnsl OXHEARNU83kxetiorenb YXMBGSZ2INSpqajfuty
MJHD458SPVixecsfyrbe V7GJISTLIBKzxcvbnljgd 93GDERTYUlpknegzxw

NARICES: UOERKIHOY GRIDAHKYZCn lmmm AUBRIZLE VGEIMHO m el mm
azxacue ZOMRIIOKY SRONUVACSSsscnonvio REZXGCUS: oe8K

DNHERKSACUbrsasiect NXV32ARUMGcainesh XBCODU2GKSkoajcasrsy HVASRZGOCZrexineshbo VCUO2SSZ80xshesotvk CSGZDHRSKNasotsruh  DNHERKSACUbrsssject NXV3I2ARLSGcaxol
BEKZNGDSARNonkibey ESKSXSNRUZInehosso SOAHBRK2GDbeniidone  SKBSNV2HAXolbninvot SKBHUSDGOBnukoiebita RAKVGONSZEschensve BESZNGDSARNonkibry

OZUVE2BD5Nvieabhcjos ZSGC3DENRXuaiivtknjr SH580N3X2Bolacubhenx 2UACSZXRS3letserukbj DGUBRSB2HOasbrixohvn N5GH
HVRKZXOBDEaeclkovtiea VC2ASBZEN3skcheubaio CBDUHES3XOrhkisovial XRSADV3NCScxualosbol B2RUNCOX8HKaoocirvea EDZ
8KNGV3HOBZxthbreucin KAXSCOVZESabtvxsokce 3NDSBKSEACtsnheaorc OXNREAH3U8bnretioe
AU2VBBNCGEnkeuaoiosv UGDCEKX853ehioojaeru SEBDOGCZ5Auiaavinrot H3ENZ58SRUoaolucex

ECOS2ONYeeveiany KSERXD S ivrhenhag SRICTHUAMParekinave VORTISBAULesasbinvet

it TICCLRYUNRsricankvl SONEREIRTY IESNCEETTON

DCCAMUERer) BRICTIBY, VONIIER, CXXDIRTON, COUHRXIRIGwaresjakvy SHORAYUSICovechrromm CIEDINIORASenzruvht FCUSK20RSYsevujam

2ZDNGB5RABNxilkurnhjo 02S8Z5DUCVsehaixtovk ESK3RXSNUZhejntxacao DHNERUCAS5Kaaejtoerk! AO3G2KRBK7kywpiB2zcl 921Q
AO3G2KRBK7kywpiB2zc1 TVBE3PLI9Anskiysazml 2NBN38NCX9jshwupyaqe 02S8Z5DUCVsehaixtovk ©21QWXBLWSasdgtwpnve OJCA

KAXOC5SEZVceespoidgq  PTGD3N6MZUefhypaxmbt AUB2VGCIOMthseplaxvn 4S19DFCV.
PB8BGKJITQXPrypqlaksjd HF34ECTBUMplmnkoiuhb 8UHBVGY76Twsxederfvt CDE32WSX

TGBNHY68IKeuryfhensl OXHEARNUB83kxetiorenb YXMBGS2INSpgajfuty

MJHD458SPVixecsfyrbec V7GJSTLIBKzxcvbnligd 93GDERTYUloknegzxw

ERERBIBRENEREARRETIEARESRNIE RAREZERE MBREEE KLt
HEREWEEENEXAEREBREIBEFAARE SR RBEBSE ERER F3 B 5

B P BRIV B TRTR IR EANENERAREER ARG S R E
HEMEBR NS BN ERFREEE T TR RE NRE RS 8 KR
RARKFERAERELSARE BRI EE o e 8% B E,
XREEHRAEMEARZERNBORNBER TRARRNAER:

BHEHESGTRUUE FEN S HPEBRAER &3
B2 e WA U AR G ER B R BN B G AR B BRR BE G AL}

L AR B A RN ENEEENFSESEEEFEERESEEESIENEREFENEELE
BRASAZRBERM BRMENEESIER BLMMOEE B BEES TXE R

FEINREHFVPAURBREMEREEARERRENENERYANEFILER
CPEMNDESTAFIRERTRLABRERERDERIFABEEBEEE XN
FRERMESHERSEXREEBHEERE A 2R EH = ==
AARBEEL BT ERNAsERBTHSE § 5 I I FIGURE A7

AEFEAXRMEHFERFAEAIFEER SENE BEBEE




s W

{1

e e v, s, O Rishiseiohe o WP

FIGURE A-8




FIGURE A-9

A-10




FIGURE A-10

A-11




R S e et

TP IOIR TT N

N -V SR UV TR, S S B s Kt
R N L o T
N TOARR 41 1 B A B e Wews 1 B 18 WA WA

v et o . ot +m e wmt 5%

FIGURE A-11

A-12




FIGURE A-12

A-13




ot
Ah"

|

I

BUS INTERRUPTER

ADDRESS DECODE

. e —

o I T - EmETE. 70-80039-46296 o |
><}
w [’E—‘ &
B g
s | [8"
. . 3 w
& z
LI
Z | 8 M
2|5
. 23
=4 - (g~
» - g B ~
B H o
g & Bo
] -
g ;4
= pat
: e 2 i
G 1
g i
.i.’.‘ ”
3
e
-
[N )
(BN NN §
n
1 o
cavellevees: 0?3 D
T
Ry §
Yishadnussiles ]
...)L.'.JE.Q.JL..J o
-]
~
!
3
£\%
E
| 32
HE
HHE

FIGURE A-13

g




$IOHS

-
-
<
20 [ T3 >0 T
VLELOUYS % ag1n m
©
10 ¢ [ TH/d > -
1| H01 B
0 P 2
(17Nd d1dS o La & Si 010
(H)Z NIT LWd V|MM 90 9a MH / LRI yov RS
TH) 0 NaT IAd > <1 sa = -
(1155vasis ¥ ta ant
€1 ¥900089 e
g €0 €a 3 T
(HY T NIT 1Wd > 5 0 za n N Ta ¥ 518 s1a /Y =
(T 375 S5 10 ta 7 T o via ~s01 p—g
( v ot D——————o0
#) LNOWOD Na 3 00 oa < T 55 5 MM me< a 20A YIoHbS
otn N Z1d 82 [ Ta Lasan m v 1175V
11q 65 88 ] 1 TTvH b {7)13s34 ] !
61a 13 G [ M 1a (S IR ] 3
YLELOHYS 6ad 09 d] o0
¥15 4 (L] [ W gen
1 ca Tt X}
0 Oﬁ|_ 5G 19 9a “M
0wl W E o
T S 9 90 N €a
L1 td Z9 [
s0 sa za
i zd vE W
v0 va 1a
b ca €1 Td 3 G2 e 1
8 ([ €9 v 1
4] a
1 1 & £2v SYTENT 6001
W  oa |—t (o LS 2] v o R
3 eV 8¢ 010 zv z
ih /1w £ 01a o2y 4
/o ¥Z 01d 61v a
v ]
/&1 £C 014 o1V wa T
| 1Y v 6 LIV o8 P—5
v z¢ 015 oY P—%
IV 12 01H 32
STV 223 |
SV €S €5 "IV o | &
7 ¥iv_ 0¢ 01r o1V 0od 33
el 9 8H v [37
y, e z8 L] v wEid D——e——~Q0 20A
/1w 18 33 I3
oty MBovia -
/o1y 0§ er )]
(34 Y D————0 20A
G [ [ ovoE 18 .
p—a—0
1V Ind um /& &v [V [ i)
/v 1 83
O———0 :
/9 91 X m« ﬂum [ ww» ZHKOT
D—a5—O
Y/ &Y [1] (13 " oTal [ 290 291280
BETOHYS L/ w 51 E23 [ P—%r o
T B34 w15 oI 33 €29 e “ M« Mw Mw 't VaA D—am—O0 34
3 9A veo p—e— [ 7T 5 v AT 4 o 3 ino
(TG0 @A 15 S>————yzp7q 54 19 ——0 4 $7n
(T 0¥ 15 >——z17] ¥
{7700V a8 > s B T
RICTILEDS Faeerd F) =
(17 SOIVIE Q8 > 14 a 3
Do)
{77 {NOY N& yoeerd 0 v T
60

A-15




FIGURE A-1

FIGURE A-15




tun and sport.

..., Famous for its International Fil
.+ Cannes enjoys adry, mild clima
= for sunworshippers and sports
. nightlife of casinos, cafés, and g
[ : - naries from around the world.

. The Promenade de la Croisette
E the city’s broad, tree-lined boule
 tween the grand, elegant hotels
~ Mediterranean seafront. The P
1. overlooking the yacht-filled har
AR #8 convention center, theater, bouti

¢4 Cannes can provide more than
2'ft ;.1 An engaging variety of tourist a
: {1 kad Museum of Mediterranean Civi
&5 A ride to the observation tower at
its panoramic view; a boat trip t
explore the fortified fifth-centur
~ chapel, or to view the cell wher
Mask” was kept in solitary confi

Louis XIV in 1687.

.. Shopping is a must on rue d'A

the finest quality, as it is distillec
urious flowers which grow along

The superb cuisine for which F
well-represented in humetous

ah exciting tarige of dining expe
x4d extreme pleasures of haute Cui

A f 'ﬁgj Ilghts of local ﬁsh dishes prepat

- v e ) PR
To= ST N




s ROnNe atlciv sl
den und nicht mehr zuru

1 iberlieR den Gast der Nicht
SR bm den bestellten Nierstein

t hatte: Ema M selber an den Fenstertise

Geaachm fir ‘2 'so erfrischendes Luftchen
'*da 1unnen Strohglaser danebe

1 cenherten benutzt wurden.
: anstoBen?” fragte Dro Tau
an schmeckt er mir nicht -

nda 1 mut\

» *‘gd. wch zu zieren, cin 2weites
¢ o voll und stield mit ihm an
<M ;¢ daR ich lThren Namen in

“Ich hatte sonst gar il

immer praktisch”, erwiderd
nicht meine Sache. Aber
Y nan h‘i(ht sein Eigentum ve
ific. Sic konnte der Lust, th
s or noch nie hier gewesen
s ihn entrustet an, als or
PP ch so!” sagte sie argerheh
or meine Mappe hierher?”
dun}, m \hl,,,lblp ; g Sie strafen sich selber bug
hettsplocke fauten, wen bemMunc}\ensag an nem ; D ke il
boethet! von Grotbritamide esm nein, backene, kO‘I'ﬂg AR araut trinke ich
Reagan und der tran /oSy Zwelfel g;aﬁ ot es'ge“esen mr’ , A hnen an, wenn Sie gestehe
nach Berlin kommen B weife!, daR er hmtm‘ Sonne hhﬁfd&e vt ‘M: .
~chewdplaty md(rlsuh nkehrte Wie das it det Map Zusam S ¥g o7, sagte er, sem Wemnglas
4 N 2p ¥
SIGLNER h érst: herausknstzﬂllsleren._ )edm 5 ambich svirkhech micht, wae

“Erogeht jam der WASTIETTIOUTCTL DI T G Tene: ; OB TIORY [ch hann nur nur denken,
canft und wandte sich um, Jdenn die Tur zum Lokal \\urdc meiner Brudcr cinmal hier im Sonnebachhofche
geottnet, und der erste Gast dieses Tages trat ein. Sie war  uber den Durst getrunken hat und dann in sy
cinen Augenblick so verbluftt, daf Sie nicht cinmal guten seligheit vergall, die Mappe an <ich zu nehmen
Tag saven honnte Datur sagte Taubert es, und sic erhannte Verdienst bin ich nun der Nutzniefer dieser Ver
cofort die Stimme, die ~ie am Telefon gehort hatte. Eines Sie soll gesegnet sein! Prost, Fraulem Josae!”
war allerdings komischs Sie hatte e gutes Gedachtnis fur  Trosit!” sagte sie belustigt, stie mit thm an
Cesichter, ahr Sems war noch nic hier im Sonnebachhot-  dann die \1appc aus dem Finbauschrank herud

Lic e - .md( WO, Sie, hier steht hr Namwe \m\,c/ugl\mt~x.md med
“Sehige Zeiten!” lachte Taubert. "Das Leder ha
ausgehalten.”
]n\\u‘ nickte, spiclte it dem Verschlu® der
das otwas verrostete Schlof aut- und zuspringg
: Jdann von neuem an,
== .
‘F“'—n Yoktor!” Taubert nahim sie thr behutsam aus den Hande
woh, die sich in der siv neben sich aut das Fensterbrett "Sie werder
werl nambich die- denken konnen, wieso 1ch am Telefon gesant ha
slaubte bemerken Niersteimer ohne Sprudel mochte - Ich habe
on sohr wohl wisse,  cimer Weinstube in Munchen pesessen, als Siem
woin su hredenzen  teren Herrn herembamen. Und der bestelite so
B ncin von Ubel, nut und Sie haben ihn desw egen getadelt und Prrg
“feherinnere mach™, sagte Jossie
1 oF mit cinem ver- Frinnern Sie sich auch memer?”
roist oS, wennoman Auch Threr, 1at - Sie saten an cinem der Nebe

- A1 nfd‘h]\(nk P eber
pwie thn kanote bro Und bisch aut- und ouch amsah, swaren Hie

Jrann in der Wemn- o Taubert. “Aber der Fhimmel hat nmur diesen reze
ntische saure Feber mit der Mappe geschickt und out den tombken s
e Frmnern. Fs gab o Gott, obich Siesonstso schnell getunden hatte
i< eab auch kemen Jossie wollte tragen "haben Sie mich depn gesun

N ' ; ‘wn sum ersten Mal o ot es am besten seins Frowar n
T T s ey ammenhing, muite bestimmt auch nicht der letste [RISENS2 A-17
sioh et lh'l.)" Rl e iogeden Ball sta 4 lanmchen der Zuneigung autglim '
o i Do b ceborte e thme oder chenso schnell wieder herunter und erlosch che
evhort war dhan entuender oder vonabim ~elber ve geben vermaochtes Daswar weder chwas Neues
RA /1_1/.‘, [AAN

i

»




Figures A-18 through A-34 are histograms of the black and white run lengths of
each of the images. Note that the number of occurrences of all run lengths are plotted
up to 63, and then the occurrences are plotted in groups of 64 run lengths. In other
words there are two scales on the horizontal axis; the numbers on the right-hand part of
the scale must be multiplied by 64 to determine the actual run length. Note also that

the vertical scale varies greatly from image to image, illustrating the diverse content of
the images.
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Figure A-18. Fax Test Chart Histogram
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Figure A-19. Business Letter Histogram
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Figure A-20. Techn

ical Paper Histogram
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Figure A-21. Handwriting Histogram
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Figure A-22. Japanese News Histogram
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Figure A-23. Mixed Text and Screened Half-Tones Histogram
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Figure A-24. Legibility Chart Histogram
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Figure A-25. Sailboat 1 Histogram
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Figure A-26. Sailboat 2 Histogram
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Figure A-27. Sailboat 3 Histogram
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Figure A-28. Sailboat 4 Histogram
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Figure A-29. Dithered Composite Histogram
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Figure A-30. Computer Generated Engineering Drawing Histogram
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Figure A-31. Scanned Engineering Drawing Histogram
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Figure A-32. House Design Histogram
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MAGNETIC MEDIA DATA FORMAT

9-Track Magnetic Tape

The seventeen images are recorded sequentially on 1/2" 9-track 1600 bpi
magnetic tape. The images are written to magnetic tape in ANSI X3.27 format. Figure
A-35 shows an example of the ANSI standard tape format. The Volume Header Label
(VOL1) identifies the tape and is followed by Header Labels (HDR1 & HDR2), image
data, and Trailer Labels (EOF1 & EOF2) groups for each image data file recorded on the
tape.

The Volume Tape Labe! contains volume identification, accessibility and owner
identification and is the first record on the tape. The Volume Label is followed by image
files which are delimited by header and trailer labels and end of file marks (TM). The
first header label contains the file identifier (file name), any file set information for the
image, generation data, block length and record length information. The trailer labels
mirror the header labels, but also contain the tape block count for the image file. After
the last image file on the tape the two end of file trailer labels (EOF1 & EOF2) are
replaced with end of volume labels (EOV1 & EOV2) and two file marks (TM) denoting
end of tape. The volume labels, header labels and trailer labels are fully defined in ANSI
Standard X3.27.

The image files were created by scanning the image from left to right and top to
bottom. The upper left pel of each image is represented by the most significant bit
(MSB) of the first byte of the image file. One (1) represents black, and zero (0)
represents white. The images are written to tape in blocks. The tape block size is a
compromise: large blocks use the tape more efficiently but require larger buffers. Also,
some computers can not handle large tape blocks. Table A-2 contains the order of the
images and all the necessary information to extract and use the images from the tape.

Floppy Diskettes

Seventeen images are recorded on the floppy diskette set. The floppy diskettes
are formatted for a 1.2 Megabyte high density diskette drive for use on an IBM or
compatible PC under the MS-DOS or PC-DOS operating systems. Images are stored one
image per diskette. The larger images that do not fit on one diskette are stored on
multiple diskettes in DOS Backup format. The format of the files on diskettes is similar
to that of magnetic tape. That is, the upper left pel of each image is represented by the
MSB of the first byte of the image file. One (1) represents black, and zero (0)
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represents white. Again, since the image is stored on the diskette as a byte stream, the
parameters in Table A-2 must be used to retrieve the image.

A-38




s o o BOT VoL 1 HDR1 HDR2 ™
FIRST IMAGE FILE ™
EOF 1 EOF 2 ™ HDR1 HDR2 ™
SECOND IMAGE FILE '™
EOF 1 EOF 2 ™ HDR1 HDR2 ™
THIRD IMAGE FILE ™
EOF 1 EOF 2 ™ HDR1 HDR2 ™
FOURTH IMAGE FILE ™

EOF1 EOF2 ™ .o HDR1 HDR2 ™
LAST IMAGE FILE ™

EOV1 EOV2 ™ ™ EOT ¢ o o

Figure A-35. X3.27 Magnetic Tape Format
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