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FOREWORD

The ITU-T (Telecommunication Standardization Sector) is a permanent organ of the International Telecommunication
Union (ITU). The ITU-T is responsible for studying technical, operating and tariff questions and issuing Recommen-
dations on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years, establishes the
topics for study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in WTSC
Resolution No. 1 (Helsinki, March 1-12, 1993).

ITU-T Recommendation T.24 was prepared by ITU-T Study Group 8 (1993-1996) and was approved under the WTSC
Resolution No. 1 procedure on the 11th of November 1994.

___________________

NOTE

In this Recommendation, the expression “Administration” is used for conciseness to indicate both a telecommunication
administration and a recognized operating agency.

  ITU  1996

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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SUMMARY

The images in this Recommendation include the original eight “ITU-T images” (referred to for years as the “CCITT
images”), two bi-level test charts, a gray-scale test chart, various screened half-tone images, electronically dithered
images, computer-generated images, gray-scale images and colour images. The purpose of this image set is to provide a
consistent baseline for future work; for example, results of compression algorithm experiments and image quality tests
can be compared by a broad range of users, knowing that the input image data is identical.

INTRODUCTION

Test images have played an important role throughout the development of Group 3 and Group 4 facsimile. This ITU-T
Recommendation has been prepared with the goal of providing a standard set of images1) to facsimile experimenters.
The set includes images that have been used over the years plus new images that are applicable for gray scale and color.
The standard set of images will provide a consistent baseline for further work; for example, results of compression
algorithm experiments and image quality tests can be compared by a broad range of users, knowing that the input image
data is identical. The set of images, stored on a Compact Disk Read Only Memory (CD-ROM), is available from the
ITU.

_______________
1) The test images reproduced in this Recommendation are not the originals and should not be used for the tests. The original test

images are available at the ITU Sales Service.
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STANDARDIZED  DIGITIZED  IMAGE  SET

(Geneva, 1994)

Description of the standardized digitized image set

1 Eight ITU-T reference images

This image set is derived from the eight ITU-T reference pages (commonly known as the “CCITT images”). The eight
pages were originally digitized by the French Administration as 200 pels per 25.4 mm and were used in the Group 3
Facsimile algorithm selection process, completed in 1980. The digitized images herein were produced from original-
quality copies of the eight ITU-T reference pages, made at the time that the Group 3 compression algorithm studies were
being conducted. All of the pages are A4 size, that is 210 mm wide by 297 mm long. The resolutions selected for the
scanning process (200, 300, 400 and 600 pels per 25.4 mm) were based on those specified in the Group 3 and Group 4
recommendations (200, 300 and 400 pels per 25.4 mm) plus 600 pels per 25.4 mm.

The number of pels per line is determined from the resolution and the width of the page. For the A4 page width of
210 mm, a 200 pels per 25.4 mm scan gives 1654 pels per line. The 1654 pel width is not a convenient number for
computer-based processing (not divisible by 8). To correct this condition, the charts were scanned to produce the
nominal pels per line and lines per image shown in the Group 3 and Group 4 Recommendations. This means that the
pages were centered and overscanned. (The chart itself is 210 mm wide, but the scan line is 219.46 mm wide.) The total
number of bytes required to store each of the images, as a function of resolution (or sampling density), is shown in
Table 1. The eight ITU Reference Documents are illustrated in Figures 1 through 8.

2 T.22 Test Chart No. 4 – Black-White Facsimile Test Chart BW01

This bi-level image is the digitization (at 400 pels per inch) of the high contrast black/white chart that is one of two
charts that make up T.22 (see Figure 9 and Table 2). Figure 9 contains text in a variety of languages, fonts and pitches,
and various test patterns.

3 Legibility Test Chart

This digitized image (see Figure 10 and Table 3) contains random text in four different fonts with six different point
sizes. Plus, its lower half includes half-tone imagery that uses five different screen densities (65, 85, 120, 133 and
150 lines/inch).

4 Bi-level Half-tones

Figure 11 through Figure 17 display bi-level half-tone images (see Table 4). Figure 11, Figure 12, Figure 13 and
Figure 14 show dithered sailboat images. The four sailboat images were made by processing a gray scale sailboat image
with four different algorithms: The processing included 8 × 8 dithering for Figure 11, error diffusion for Figure 12,
4 × 4 dithering for Figure 13 and 3 × 3 dithering for Figure 14.

Figure 15 is a composite of the house with sky image. Starting in clockwise order from the upper left, the dither patterns
are ordered 4 × 4, random dithering, ordered 8 × 8 and clump dithering.

Figure 16 combines a screened half-tone image and an electronically scanned text that has been inverted. Both the text
and the image portion of the document were extracted from a magazine. Figure 17 is a composite of electronically
scanned segments of magazine pages. It includes a half-tone, text and inverted text.
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TABLE  1/T.24

ITU Reference Documents

Dimensions

Figure Image Description Pixels Inches Resolution Size
Number

Width Height Width Height
(pixels/inch)
(1 bit/pixel)

(MBytes)

Figure 1 Document No. 1 English
Letter

1728
2592
3456
5184

2339
3508
4677
7016

8.64
8.64
8.64
8.64

11.70
11.69
11.69
11.69

200
300
400
600

0.51
1.14
2.02
4.55

Figure 2 Document No. 2 Circuit
Drawing

1728
2592
3456
5184

2339
3508
4677
7016

8.64
8.64
8.64
8.64

11.70
11.69
11.69
11.69

200
300
400
600

0.51
1.14
2.02
4.55

Figure 3 Document No. 3 French
Invoice

1728
2592
3456
5184

2339
3508
4677
7016

8.64
8.64
8.64
8.64

11.70
11.69
11.69
11.69

200
300
400
600

0.51
1.14
2.02
4.55

Figure 4 Document No. 4 French Text 1728
2592
3456
5184

2339
3508
4677
7016

8.64
8.64
8.64
8.64

11.70
11.69
11.69
11.69

200
300
400
600

0.51
1.14
2.02
4.55

Figure 5 Document No. 5 French Text
Figures

1728
2592
3456
5184

2339
3508
4677
7016

8.64
8.64
8.64
8.64

11.70
11.69
11.69
11.69

200
300
400
600

0.51
1.14
2.02
4.55

Figure 6 Document No. 6 French Chart 1728
2592
3456
5184

2339
3508
4677
7016

8.64
8.64
8.64
8.64

11.70
11.69
11.69
11.69

200
300
400
600

0.51
1.14
2.02
4.55

Figure 7 Document No. 7 Kanji 1728
2592
3456
5184

2339
3508
4677
7016

8.64
8.64
8.64
8.64

11.70
11.69
11.69
11.69

200
300
400
600

0.51
1.14
2.02
4.55

Figure 8 Document No. 8 Handwritten
Memorandum

1728
2592
3456
5184

2339
3508
4677
7016

8.64
8.64
8.64
8.64

11.70
11.69
11.69
11.69

200
300
400
600

0.51
1.14
2.02
4.55

Total 65.84

NOTE – The users of the Recommendation may freely reproduce Figures 1 to 8 to check the quality of document facsimile
transmission.
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D01

FIGURE 1/T.24

Document No. 1 – English Letter

FIGURE 1/T.24...[D01] = 3 CM  (118%)
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D02

FIGURE 2/T.24

Document No. 2 – Circuit Drawing

FIGURE 2/T.24...[D02] = 3 CM  (118%)
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D03

FIGURE 3/T.24

Document No. 3 – French Invoice

FIGURE 3/T.24...[D03] = 3 CM  (118%)
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D04

FIGURE 4/T.24

Document No. 4 – French Text

FIGURE 4/T.24...[D04] = 3 CM  (118%)
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D05

FIGURE 5/T.24

Document No. 5 – French Text Figures

FIGURE 5/T.24...[D05] = 3 CM  (118%)
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D06

FIGURE 6/T.24

Document No. 6 – French Chart

FIGURE 6/T.24...[D06] = 3 CM  (118%)
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D07

FIGURE 7/T.24

Document No. 7 – Kanji

FIGURE 7/T.24...[D07] = 3 CM  (118%)
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D08

FIGURE 8/T.24

Document No. 8 – Handwritten Memorandum

FIGURE 8/T.24...[D08] = 3 CM  (118%)
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D09

FIGURE 9/T.24

Test Pattern Facsimile Test Chart

FIGURE 9/T.24...[D09] = 3 CM  (118%)

TABLE  2/T.24

High Contrast Test Chart Image

Dimensions

Figure Image Description Pixels Inches Resolution Size
Number

Width Height Width Height
(pixels/inch)
(1 bit/pixel)

(MBytes)

Figure 9 T.22 Test
Chart No. 4

Facsimile
Test Chart

3504 4750 8.76 11.88 400 2.09
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FIGURE 8/T.24...[D08] = 3 CM  (118%)

D10

FIGURE 10/T.24

Half-tone Facsimile Test Chart

FIGURE 10/T.24...[D10] = 3 CM  (118%)

TABLE  3/T.24

Legibility Test Chart Image

Dimensions

Figure Image Description Pixels Inches Resolution Size
Number

Width Height Width Height
(pixels/inch)
(1 bit/pixel)

(MBytes)

Figure 10 Half-tone Chart Text for
legibility
testing,
half-tones

1728
2048
2560
3456
4096

2336
2800
3500
4672
5600

8.64
8.53
8.53
8.64
8.53

11.68
11.67
11.68
11.67
11.67

200
240
300
400
480

0.51
0.72
1.13
2.02
2.87

Total 7.25
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D11

FIGURE 11/T.24

Sailboat No. 1 (8 × 8 Dither)

FIGURE 12/T.24

Sailboat No. 2 (Error Diffusion)

FIGURE 13/T.24

Sailboat No. 3 (4 × 4 Dither)

FIGURE 14/T.24

Sailboat No. 4 (3 × 3 Dither)

FIGURE 11/T.24..à  FIGURE 14/T.24.[D11] = 14 CM
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14 Error! No text of specified style in document.

D12

FIGURE 15/T.24

House with Trees Dithered Composite

FIGURE 16/T.24

Magazine

FIGURE 17/T.24

Composite Magazine

FIGURE 15/T.24..à  FIGURE 17/T.24.[D12] = PLEINE PAGE
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TABLE  4/T.24

Half-Tone Images

5 T.22 Test Chart No. 5 – Continuous Tone Test Chart CT01

Figure 18 is a test chart designed specifically for facsimile. It consists of several strips and patches of various gray scale
levels and two photographs, an architectural photograph and a portrait. It is part of Recommendation T.22.

6 House with Trees and House with Sky

This set of gray-scale images includes a house with sky photograph and a house with trees photograph (see Figure 19
and Figure 20). The images have been digitized as shown in Table 5.

Dimensions

Figure Image Description Pixels Inches Resolution Size
Number

Width Height Width Height
(pixels/inch)
(1 bit/pixel)

(MBytes)

Figure 11 Sailboat No. 1 8 × 8
dithering

3072 2048 7.68 5.12 400 0.79

Figure 12 Sailboat No. 2 Error
diffusion

3072 2048 7.68 5.12 400 0.79

Figure 13 Sailboat No. 3 4 × 4
dithering

3072 2048 7.68 5.12 400 0.79

Figure 14 Sailboat No. 4 3 × 3
dithering

3072 2048 7.68 5.12 400 0.79

Figure 15 Composite Dithered
Composite

1904 1488 9.52 7.44 200 0.36

Figure 16 Magazine Text,
Half-tone

Screened
half-tone and
inverted text

3456 4416 4.32 5.52 800 1.91

Figure 17 Magazine Page,
Composite

Contains
half-tone,
text and
inverted text

3072 4352 7.68 10.88 400 1.68

Total 7.11
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D13

FIGURE 18/T.24

Continuous Tone Test Chart

FIGURE 18/T.24...[D13] = PAGE PLEINE
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D14

FIGURE 19/T.24

House with Trees

FIGURE 20/T.24

House with Sky

FIGURE 19/T.24..à  FIGURE 20/T.24.[D14] = 21 CM



Superseded by a more recent version

18 Recomendación T.24     (11/94)      Superseded by a more recent version

Recomendación T.24     (11/94)      Superseded by a more recent version

CUADRO  5/T.24

Imágenes en escala de grises

7 Miras (imágenes patrón) N.° 6 de la Recomendación T.23 – Mira 4CP01 para facsímil
de impresión en color

Este conjunto de imágenes procede de la mira en color para facsímil (véanse la Figura 21 y el Cuadro 6).

La fotografía de los juguetes muestra con mayor nitidez los detalles de los animales de trapo y los rostros y proporciona
una gama de texturas y patrones. La presencia de colores brillantes y colores pastel permite amplias variaciones de
luminancia, tonalidad y saturación. Además, la imagen es rica en texturas de color que varían lentamente con límites
nítidos entre colores.

La imagen de simulación de esferas generada por computador contiene sombreados para crear el efecto tridimensional.
Se muestran en ella esferas de distinto tamaño y colores diferentes sobre un fondo negro. La imagen proporciona una
amplia gama de sombreados de colores con bordes precisos. Por lo general, cada esfera es de un color, sombreada de
manera que dé una apariencia tridimensional. La transición gradual en color del sombreado de cada esfera proporciona
un medio excelente de distinguir posibles efectos de contorneo. Si hay contorneo, se manifiesta normalmente como una
serie de círculos concéntricos de colores ligeramente diferentes. Los bordes de las esferas representan también límites
nítidos frente al fondo blanco y a las otras esferas.

La imagen de gráficos procede de la cubierta de una revista y muestra el efecto tridimensional. Utiliza colores pastel para
denotar superficies y finas líneas negras para resaltar los detalles. Contiene un cierto número de esquemas repetitivos y
al mismo tiempo límites nítidos entre los diferentes colores.

Dimensiones

Figura N.° Imagen Descripción Pixels Pulgadas Resolución Tamaño

Anchura Altura Anchura Altura
(pixels/pulgada)

(8 bit/pixel)
(megabytes)

Figura 19 Casa con árboles Fotografía
de una casa
rodeada de
árboles

940
1128
1410
1880

820
984
1230
1640

4,70
4,70
4,70
4,70

4,10
4,10
4,10
4,10

200
240
300
400

0,78
1,12
1,74
3,09

Figura 20 Casa con cielo Fotografía
de una casa;
sólo plantas
decorativas

940
1128
1410
1880

830
996
1245
1660

4,70
4,70
4,70
4,70

4,15
4,15
4,15
4,15

200
240
300
400

0,79
1,13
1,76
3,13

Total 13,54
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D15

FIGURA 21/T.24

Mira en color4

FIGURE 21/T.24...[D15] = PAGE PLEINE
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CUADRO  6/T.24

Imágenes en color

Dimensiones

Figura N.° Imagen Espacio Pixels Pulgadas Resolución Tamaño
en color

(8 bits/comp.) Anchura Altura Anchura Altura
(pixels/pulgada)

(24 bit/pixel)
(megabytes)

Figura 21 Mira en color
explorada

CIELAB 1688 2347 8,44 11,74 200 11,89

Figura 21 Mira en color
explorada

CIELAB 3399 4752 8,50 11,88 400 48,46

Figura 21 Mira en color
generada por
computador

CIELAB 1752 2375 8,76 11,88 200 12,49

Figura 21 Mira en color
generada por
computador

CIELAB 3504 4750 8.76 11,88 400 49,94

Figura 21 Niños con
juguetes

CIELAB 3242 3656 8,11 9,14 400 35,56

Figura 21 Esferas
generadas por
computador

CIELAB 1024 512 2,56 1,28 400 1,58

Figura 21 Gráficos CIELAB 2644 3046 6,61 7,62 400 24,17

Total 184,09


