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ISO/IEC 12089: 1997(E) 

Foreword 

ISO (the Internat iona l Organ izat ion for Standard izat ion) and IEC (the Inter- 
nat iona l E lectrotechn ica l Commiss i on) form the spec ia l i zed System for wor ldw ide 
standard izat ion. Nat iona l bod i es that are members of ISO or IEC part ic ipate in the 
deve l opment of Internat iona l Standards through techn ica l committees estab l i shed 
by the respect ive organ izat ion to dea l w ith part icu lar f ie lds of techn ica l act iv ity. 
ISO and IEC techn ica l committees co l l aborate in f ie lds of mutua l  interest. Other 
internat iona l organ izat ions, governmenta l  and non-governmenta l , in l i a ison with 
ISO and IEC, a lso take part in the work. 

In the f ie ld of informat ion techno logy, ISO and IEC have estab l i shed a jo int 
techn ica l committee, ISO/IEC JTC 1. Draft Internat iona l Standards adopted by the 
jo int techn ica l committee are c ircu lated to nat iona l bod i es for vot ing. Pub l i cat ion 
as an Internat iona l Standard requ ires approva l by at least 75 %  of the nat iona l 
bod i es cast ing a vote. 

Internat iona l Standard ISO/IEC 12089 was prepared by Jo int Techn ica l  
Committee ISO/IEC JTC 1, Informat ion techno logy, Subcommittee SC 24, 
Computer graph ics and image process ing. 

0 ISO/IEC 1997 
A l l  r ights reserved. Un l ess otherwise spec if ied, no part of th is pub l i cat ion may  be reproduced or 
ut i l i zed in any form or by any means, e lectron ie or mechamca l ,  inc lud ing photocopy ing and m icro- 
f i lm, without perm iss i on in wr it ing from the pub l i sher. 

56 l CH-121 1 ISO/IEC Copyr ight Off ice l Case posta le 
Pr inted in Switzer l and 

Geneve 20 l Switzer l and 
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INTERNATIONAL STANDARD 0 ISO/IEC ISO/IEC 12089:1997(E) 

Information 
process ing 
(IIF) 

1 Scope 

techno logy - Computer graph ics and image 
- Encod ing for the Image Interchange Fac i l i ty 

Th is International Standard def ines the encod ing rules which shal l app ly to the representation of IPI-IIF image 
data. The IPI-IIF data format is defined in ISOLEC 12087-3, cal led ,,Image Interchange Faci l ity (IIF)“. It is 
Part 3 of the Image Process ing and Interchange International Standard, defined in ISO/IEC 12087. The IPI-IIF 
faci l itates the interchange of dig ital images. It cons ists of two major Parts: 

(1) the IPI-IIF data format (IIF-DF) defin it ion, whose Syntax is descr ibed us ing ASN. 1; 

(2) the IPI-IIF gateway defin it ion, whose functiona l ity is descr ibed by an appl icat ion programmers interface. 

The IPI-IIF is based on the defin it ion descr ibed in Part 1, Common Architecture for Zmag ing (CAI) of the 
ISO/IEC 12087. 

Due to the fact that the Syntax of the IIF-DF is expressed us ing the Abstract Syntax Notat ion One (ASN.l), 
defined by ISO/IEC 8824, this Standard makes use of the Bas ic Encod ing RuZes (BER) for ASN. 1, by referring 
to ISO/IEC 8825 for the defin it ion of encod ing rules. 

NOTE - A rat iona le for the introduct ion of new encod ing ru les in add it ion to those def ined by the BER is g iven in 
c lause 4. 

Reference shal l be made to this International Standard, and its defin it ions shal l be employed, whenever images 
are interchanged, accord ing to the IIF-DF, defined in ISO/IEC 12087-3. 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 12
08

9:1
99

7

https://standardsiso.com/api/?name=4f40adc732627b77968666cb81a73714


ISO/IEC 12089: 1997(E) 0 ISO/IEC 

2 Normat i ve references 

The fo l l ow ing Standards conta in prov is i ons wh ich, through reference in th is text, const itute prov is i ons of th is 
Internat iona l Standard. At the t ime of pub l i cat ion, the ed it ions ind icated were va l id. Al l Standards are sub ject to 
rev is ion, and Part ies to agreements based on th is Internat iona l Standard are encouraged to invest igate the 
poss ib i l i ty of app ly i ng the most recent ed it ions of the Standards ind icated be low. Members of IEC and ISO 
ma inta in reg isters of current ly va l i d Internat iona l Standards. 

ISO/IEC 8632:(a l l  Parts), Informat ion techno logy - Computer graph ics - Metaf i l e for the storage and transfer of 
p icture descr ipt ion informat ion. 

ISO/IEC 8824: 1990, Informat ion techno logy - Open Systems Interconnect ion - Spec if icat ion of Abstract 
Syntax Notat ion One (ASN. 1). 

ISO/IEC 8825: 1990, Informat ion techno logy - Open Systems Interconnect ion - Spec if icat ion of Bas ic 
Encod i ng Ru les for Abstract Syntax Notat ion One (ASN. 1). 

ISOIIEC 8825-2: 1996, Informat ion techno logy - ASN.1 encod i ng ru les: Spec if icat ion of Packed Encod i ng 
Ru les (PER). 

ISO/IEC 12087- 1: 1995, Informat ion techno logy - Computer graph ics and image process ing - Image 
Process i ng and Interchange (IPI) - Funct iona l spec if icat ion - Part 1: Common 
arch itecture for imag ing. 

ISOIIEC 12087-2: 1994, Informat ion techno logy - Computer graph ics and image process ing - Image 
Process i ng and Interchange (IPI) - Funct iona l spec if icat ion - Part 2: Programmer’s 
imag i ng kerne1 System app l i cat ion Programme integace. 

ISO/IEC 12087-3: 1995, Informat ion techno logy - Computer graph ics and image process ing - Image 
Process i ng and Interchange (IPI) - Funct iona l spec if icat ion - Part 3: Image 
Interchange Fac i l i ty (IIF j. 

NOTE - Some ISO Standards are techn ica l l y a l i gned with CCITT Recommendat i o n s, in part i cu l ar the ASN. 1  Standard (ISO 
Standards 8 8 2 4 1 8 8 2 5  a n d  CCITT Rets. X.208/X.209). The d i fferentes b e tween the Internat i ona l  Standard def i n i t i ons 
a n d  the CCITI’ def i n i t i ons are qu i te sma l l , a n d  shou l d  not affect i nteroperab i l i ty b e tween imp l ernentat i ons wr itten 
aga i nst e i ther document. W ith i n th is part of ISO/IEC 12087, the ISO Standards are referenced whene v e r  poss i b l e. 
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0 ISO/IEC ISO/IEC 12089: 1997(E) 

3 Def in i t i ons and abbrev i at i ons 

ASN. l Abstract Syntax Notat ion One 

BER 

frc 

Isb 

1sB 

Bas ic Encod i ng Ru les 

fract ion 

least s ign if icant b it 

least s ign if icant Byte 

most s ign if icant b it 

most s ign if icant Byte msB 

S s ign 

NOTE - For def in it ions and abbrev iat ions concern i ng the Image Process i ng and Interchange Standard (IPI), refer a lso to 
c lause 3 of ISO/IEC 12087-1, ISO/IEC 12087-2 and ISO/IEC 12087-3. 
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ISO/IEC 12089: 1997(E) 0 ISOIIEC 

4 Encod i n g ru l es for the IIF Syntax ent it i es 

The encod i ng of Syntax ent it ies sha l l  conform to the Bas ic Encod i ng Ru les (BER) for ASN. l - ISO/IEC 8825. 

NOTE - Us i n g the BER encod i n g  o verheads may occur. In part i cu l ar, the encod i n g  of a  l arge Pixe l d ata f ie ld tan produce 
cons i d erab l e  s p a ce a n d  process i n g t ime overhead, whe n  every Pixe l is represented as a n  e l ementary ASN. 1  data 
ent ity, cons i st i ng of a  ,,tag“ a n d  a  Jength“ f ie ld that proceeds the ,,va l ue“ f ie ld. 

For th is r eason th is Internat i ona l  Standard descr i b es add i t i ona l  e ncod i n g  methods that may b e  app l i e d to Pixe l 
f ie l ds. These methods may ne i ther b e  regarded as extens i ons, nor as c h a n g e s  to the tag- l ength-va l ue concept of the 
BER. Instead, they on l y descr i b e h ow to i nterpret the data conta i n ed in the e l ementary ASN. l type OCTET 
STRING, whe n  th is e l ementary type was u s e d  to e n c o d e  a n  ent i re f ie ld of Pixe l va l u es ( i nstead of just o n e  va l ue). 
Thus, these encod i n g  ru l es may rather b e  regarded to l ie ,,on top of‘ BER encod i n g/decod i n g too ls. 

Th is Internat iona l Standard def ines add it iona l encod i ngs for space-eff ic ient representat ion of Pixe l f ie lds. They 
are out l i ned in c l ause 5 in con junct ion with add it iona l IIF Syntax ent it ies wh ich descr ibe the degree of freedom 
for the se lect ion of an encod i ng method. 
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0 ISO/IEC ISO/XEC 12089: 1997(E) 

5 IIF Syntax ent it i es for the representat i on of P ixe l  f i e l ds 

The Syntax is expressed in ASN.1 (Abstract Syntax Notat ion One), accord ing to ISO/IEC Standard 8824, 
“Spec if icat ion of Abstract Syntax Notat ion One (ASN.1)” ASN. l is a forma l descr ipt ion l anguage. It def ines a 
set of pr im it ive data types, such as INTEGER, ENUMERATED, and REAL and prov ides a fac i l ity to construct 
new e l ements with the ir own typ ing inherent in the structure us ing the constructors SEQUENCE, SEQUENCE 
OF and CHOICE. Th is a l l ows for new data types to be def ined wh ich are un ique ly recogn isab le with in an 
app l i cat ion. To make these def in it ions more readab le, textua l labe ls may be assoc iated with the e l ements in a 
constructor type. In Order to d ist ingu ish d ifferent occurrences of the same type with in one constructor, var ious 
types of tags are prov ided that may be assoc iated with the constructor’s e lements. 

With in the semant i c descr ipt ion each e l ement (wh ich is e ither a pr im it ive data type or a constructed type) is 
ca l l ed syntax ent ify. Accord i ng to ASN. l, the names of the Syntax ent it ies beg i n with cap ita l letters. Syntax 
ent it ies cons ist of a number of components. Accord i ng to ASN. l, the component labe ls beg i n with lower case 
letters. 

In the fo l l owing, ASN. 1 code is ind icated by cour ier f ont. Al l Syntax ru les are preceded by 
Statement. Some ru les are succeeded by constra ints Statements. The ru les are ordered in pref ix form. 

a semant i cs 
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ISO/IEC 12089: 1997(E) 

IIF modu l e  dec l arat i on 

0 ISO/IEC 

IIFEncod i ng 

Semant i cs 

IIFEncod ing is the name of the ASN. 1 modu l e respons ib l e for the encod i ng of f ie lds of Pixe l va l ues to be used 
ma in l y by the HF-DF. Bes i des the ful l Syntax (g iven by the P ixeZF i eIdEncod i ng ent ity), the modu l e a lso exports 
the Boo l eanEncod i ng, IntegerEncod ing, F i xedPo intEncod ing, Rea lEncod i ng, CompEexEncod i n g and the 
EnumeratedEncod i ng ent it ies. Th is prov ides other ASN.1 notated app l i cat ions with d irect access to these sub- 
ob jects. No ob jects are imported. 

In Order to obta in the ful l Syntax for the modu l e spec if icat ion, the term <<dec larat i ons>> 
rep laced with the Syntax port ions of a l l subsequent Syntax ent it ies with in th is c lause. 

IIFEncod ing { iso( l> Standard (0) ip i -encod ing(12089) 
i i f-encod ing(1) } 

DEFINITIONS : := 

BEGIN 

EXPORTS 

Pixe lF i e l dEncod ing, 
Boo l eanEncod i ng. 
IntegerEncod ing, 
F i xedPo intEncod ing, 
Rea lEncod i ng, 
Comp lexEncod i ng, 
EnumeratedEncod i ng; 

IMPORTS; 

-+cdec larat ions>> 

END 

needs to be 

Constra ints 

None. 
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0 ISO/IEC 

IIF Syntax ent ity No. 1 0 0 1  

ISO/IEC 12089: 1997(E) 

Pixe l F i e l dEncod i ng 

Semant i cs 

The P ixe l F i eZdEncod i ng ent ity is used to represent a f ie ld of Pixe l va l ues whose structure is def ined by an 
externa l image structure def in it ion. 

NOTE - In case of the IIF-DF, th is image structure def in i t i on is g i v en by the ImageStructure ent ity. 

The byte-order-swapped component ind icates the sequent ia l  Order in wh ich consecut ive octets appear with in the 
correspond i ng Pixe l-va lue component. The def in it ions of subsequent data types app ly after octet swapp i ng, if 
spec if ied. 

Poss ib l e va l ues are: 

,,O“ The phys ica l Order matches the s ign if icance: 

7 6 5 4 3 2 1 0 ------- T-7-T-6-T-5-T-4-T-s-T-2-I-1 , o , 
-------e-e --------_------_------- 

1 66 
77 The octets are swapped: 

7 6 5 4 3 2 1 0 --- T-6-T-7-T-4-T-;-!-2-T-S-T-O-I-1 , 
--_-__------_---_---------------- 

NOTE -Whe n  us i n g ASN.1, mach i n e  dependenc i e s , such as byte swapp i n g  are man a g e d  by the BER. However, w ith i n the 
P i xeZF i e ZdEncod i n g ent ity a n  ASN. l OCTET STRING is u s e d  to represent not just o n e  va l ue, but mu lt i p l e va l u es of 
var i ous types such as i nteger or rea l . Thus, these mach i n e  dependenc i e s  n e e d  to b e  man a g e d  by the app l i cat i on aga i n. 

The encod ing-ru les component determ ines the encod i ng ru les that app ly to the f ie ld of Pixe l va lues. 

The Pixe l-va lues component represents the f ie ld of Pixe l va l ues by the ASN. 1 type BITSTRING. 

NOTE -A f ie ld e l ement is e i ther the va l u e of a  Pixe l, or the va l u e of a n  e l ementary part of a  Pixe l, d e p end i n g  o n  whether the 
Pixe l type is def i n ed to b e  e l ementary or c ompou n d  (e.g., a  record of s ome e l ementary types). 

Syntax: 

Pixe lF i e l dEncod ing ::= SEQUENCE 
{ 
byte-order-swapped [o] INTEGER (O..l), 
encod ing-ru les [l] Encod i ngRu les, 
Pixe l-va lues [ 2  3 BITSTRING 
1 

Constra ints 

The number f ie ld e l ements conta ined in the Pixe l-va lues component must match the number of array e l ements 
dec lared by the correspond i ng image structure def in it ion. 
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ISO/IEC 12089: 1997(E) 0 ISOIIEC 

IIF Syntax ent ity No. 1 0 0 2  Encod i ngRu l es 

Semant i cs 

The Encod i ngRu les ent ity prov ides a gener ic method for the spec if icat ion of the packed encod i ng of Pixe l 
va lues. The un iform-encod ing component descr ibes the encod i ng of heterogeneous Pixe l f ie lds, wh i l e the 
h ierarch ica l-encod ing component fac i l i tate the descr ipt ion of the comp l ex h ierarch ica l encod i ngs. 

EXAMPLE - G i v en a  2D image, wh i c h cons i sts of two bands, ca l l ed h i a n d  Zo, where b y  h i h a s  three t imes the reso l ut i on of 
Zo in both d imens i ons: 1 9 2 x 1 9 2  P ixe l s for h i, a n d  6 4 x 6 4  P ixe l s for Zo. Accord i ng to its Image structure def in it ion, the 
image is represented P ixe l - i nter l eaved, i.e. it cons i sts of 3  by 3  b l ocks of h i P ixe l s fo l l owed by a  S ing l e Zo Pixe l, 
fo l l owed by another b l ock of h i P ixe ls, etc, Let us now look at two cases 

1) Let us a s s ume that both b a n d s  h a v e  8  b it uns i g n ed i nteger Pixe ls: 

In th is c ase the Pixe l va l u es of both b a n d s  are represented in the s ame way. Thus, o n  the leve l  of the encod i n g  
spec i f i cat i on it is not necessary to express the comp l e x Pixe l i n ter l eaved Organ i sat i on. Instead it is suff ic ient to spec ify 
a p l a i n (1 -d imens i ona l ) s e q u e n c e  of 8  b it i ntegers. The i terat i on c omponent  is be i n g set to 4 9 9 6 0  =  1 9 2 ~  1 9 2  +  64x64. 
The b it p a d  c omponent  is set to Zero, s i nce n o  padd i n g  b its occur in the sequence. 

Encod i ngRu les 
un i f orm-encod i n g 

i terat i on-and-a l i g nments 
1 

exp l i c i t- i terat ion 
a l i g nment 

b i t-pad 
components-encod i n g  

1  
non-negat i v e- i n teger 

number-of-b i ts 

= SEQUENCE OF 
=  Iterat i onAndA l i g nment 
=  INTEGER 
=  Padd i n g  
= INTEGER 
= SEQUENCE OF 
=  E l ementEncod i n g 
=  Uns i g nedIntegerEncod i n g 
=  INTEGER 

40 9 6 0  

0 

8  

2) Let us a s s ume that h i b a n d  cons i sts of 6  b it i ntegers a n d  the l ow b a n d  cons i sts of 4  octet f loats. 

In th is h e terogeneous case a  h i erarch i ca l  e ncod i n g  spec i f i cat i ons is requ i red, if e a c h  b l ock of Pixe l e l ements is a l i g ned 
to a  2  octet boundary. The f irst leve l  descr i b es the l o op over Pixe l b l ocks. The s e c o n d  leve l  descr i b es the representat i o n 
w ith i n o n e  b l ock. 

Encod i ngRu les 
h i erarch i ca l -encod i ng 

i terat i on-and-a l i g nment 
exp l i c i t- i terat ion 
a l i g nment 

octet-boundary 
components-encod i n g  

1  
e l ementary-component 

non-negat i v e- i n teger 
number-of-b i ts 

e l ementary-component 
rea l  

i eee-bas i c-S ing l e 

=  Iterat i onAndA l i g nment 
=  INTEGER 
=  Padd i n g  
- INTEGER - 
=  SEQUENCE OF 
=  Comp l e xEncod i n g  
=  E l ementEncod i n g 
=  Uns i g nedIntegerEncod i n g 
=  INTEGER 
=  Comp l e xEncod i n g  
=  E l ementEncod i n g 
=  Rea lEncod i n g  
=  NULL  

6 4  

2  

6  
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0 ISO/IE@ 

Syntax 

Encod i ngRu les ::= CHOICE 
1 
un iform-encod ing [0] Un iformEncod i ng, 
h ierarch ica l-encod ing [l] H ierarch ica lEncod ing 

Constra ints 

ISO/IEC 12089: 1997(E) 

None. 
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ISOIIEC 12089: P997(E) 0 ISOAEC 

IIF Syntax ent ity No. 1 0 0 3  Vn i formEncod i ng 

Semant i cs 

The Un iformEncod i ng ent ity descr ibes the encod i ng of un iform encoded Pixe l f ie lds. The iterat ion-and- 
a l i gnment component is used to descr ibe the p lace and s ize of padd i ng b its. It is organ i sed as a sequence of 
Iterat i onAndAZ ignment ent it ies in Order to support a l i gnment in mu lt ip le d imens ions. The f irst ent ity determ ines 
the outer most loop over the f ie ld e l ements. The last ent ity ind icates the inner-most loop. 

EXAMPLE - G i ve a  f ie ld of e l ements for wh i c h the fo l l ow ing i terat i on a n d  a l i g nment is spec i f i ed for (for the exact 
descr i pt i on of the Padd i n g  ent ity s e e  be l ow): 

Iterat i onAndAZ i gnment,: 
Iterat i onAndAZ i gnment,: 

exp l i c i t- i terat ion =  64, 
exp l i c i t-Iterat ion =  128, 

padd i n g  =  2  b it 
p add i n g  =  6  b it 

Accord i n g to th is spec i f i cat i on the f ie ld cons i sts of 1 2 8  p a c k e d  e n c o d e d  e l ements, fo l l owed by a  6  b it pad. Th i s 
s e q u e n c e  is i terated 6 4  t imes, fo l l owed by a  2  b it p a d  at the e n d  of the ent i re f ie ld. 

The 
men 

components-encod i ng component is used to descr ibe the encod i ng of the f ie ld e l ements for wh ich the above 
t ioned iterat ion and a l i gnment is spec if ied 

In Order to fac i l i tate the descr ipt ion of encod i ngs of heterogeneous Pixe l f ie lds (e.g. f ie lds wh ich cons ists of 
a lternat ing sequences of integer and rea l Pixe l va lues) the components-encod i ng is organ i sed as sequence of 
E lement l cncod i ng ent it ies, each wh ich descr ibes the encod i ng of one Pixe l component. 

Un iformEncod i ng ::= SEQUENCE 
{ 
iterat ion-and-a l i gnment LO] SEQUENCE OF Iterat ionAndAl i gnment, 
components-encod i ng [l] SEQUENCE OF E lementEncod i ng 
1 

Constra ints 

None. 

10 
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0 ISO/IEC ISO/IEC 12089: 1997(E) 

IIF Syntax ent ity No. 1 0 0 4  

a n d  

IIF Syntax ent ity No. 1 0 0 5  

H ierarch i ca lEncod i ng 

Comp l exEncod i n g 

Semant i cs 

The Hierarch ica lEncod ing ent ity prov ides the ab i l i ty to construct h ierarch ica l encod i ng descr ipt ions through its 
recurs ive def in it ion. The iterat ion-and-a l i gnment component is used to descr ibe the p lace and s ize of padd i ng 
b its. The components-encod i ng prov ides the ab i l i ty to construct h ierarch ica l encod i ng def in it ions. In the 
CompZexEncod i ng ent ity two a lternat ives are prov ided: 

The e l ementary-component component is the encod i ng of an e l ementary Pixe l va l ue without 
leve ls of h ierarchy. 

further 

0 The comp lex-encod i ng component a l l ows to represent a comp l ex encod i ng spec if icat ion recurs ive ly v ia 
the H ierarch i caZEncod i ng ent ity. 

Syntax 

Hierarch ica lEncod ing ::= SEQUENCE 
t 
Iterat ion-and-a l i gnment [O] Iterat ionAndAl i gnment, 
components-encod i ng [1] SEQUENCE OF Comp l exEncod i ng 
1 

Comp l exEncod i ng ::= CHOICE 
t 
e l ementary-component 
comp l ex-component 

[Ol 2  

Im 
ElementEncod i ng, 
Hierarch ica lEncod ing 

Constra ints 

None. 
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ISO/-IEC 12089: 1997(E) @  ISOIIEC 

IIF Syntax ent ity No. 1 0 0 6  Iterat i onAndA l i gnment 

Semant i cs 

The Iterat i onAndAZ ignment ent ity is used to represent one pa ir of iterat ion and a l i gnment informat ion. The 
iterat ion may be spec if ied e ither exp l ic it or imp l ic it, g i ven by the exp l ic it- iterat ion and imp l ic it- iterat ion 
components, respect ive ly. 

In case of imp l ic it iterat ion, the iterat ion goes a l ong with the geometr ic d imens i on of the Pixe l array 
spec if ied in the abstract image structure def in it ion of th is image. 

Examp l e - G iven an image with cons ists of 720 Pixe ls per l ine and 5 12 l ines. Impl ic it iterat ion then 
means that the a l i gnment takes p lace after each l ine, i.e. after 729 f ie ld e l ements. 

l In case of exp l ic it iterat ion, the iterat ion is def ined exp l ic it ly without necessary ref lect ing the geometr ic 
d imens i ons of the image. 

Examp l e - G iven an image with cons ists of 720 Pixe ls per l ine and 5 12 l ines. An exp l ic it iterat ion 
wh ich is set to, for instance, 360 means that the a l i gnment takes p lace twice per l ine, i.e. after 360 f ie ld 
e l ements. 

Syntax 

Iterat i onAndA l i gnment ::= SEQUENCE 
1 
CHOICE 

exp l ic it- iterat ion [o- j INTEGER, 
imp l ic it- iterat ion [l] NULL 

a l i gnment 
1 

[ 2 ] Padd i ng 

Constra ints 

For exp l ic it a l i gnment the number of f ie ld e l ements wh ich resu lt from the product of a l l expZ ic it- iterat ion 
components must correspond to the number of Pixe l va l ues spec if ied by the type def in it ion assoc iated with the 
image. 

For imp l ic it a l i gnment the number of Iterat i onAndAZ ignment ent it ies, wh ich are conta ined in the Encod i rrgRuZes 
ent ity sha l l  match the number of d imens i ons of the image. 

12 
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0 ISO/IEC ISO/IEC 12089: 1997(E) 

IIF Syntax ent ity No. 1 0 0 7  

Semant i cs 

The Padd i ng 
are prov ided. 

ent ity is used to spec ify padd i ng b its that occur with in the f ie ld of Pixe l va lues. Two a lternat ives 

Pudd i n g 

l Us ing the b it-pad component, the number of b its of a pad wh ich occur with in the f ie ld of Pixe l va l ues may 
be spec if ied. No a l i gnments to octet or wor ld boundar i es takes p lace. If the va lue is set to Zero, no padd i ng 
b its occur. 

0 Us ing the octet-boundary component, a pad of var iab le s ize wh ich occurs with in the f ie ld of Pixe l va l ues in 
Order to a l i gn the fo l l ow ing e l ement to a octet or word boundary, may be spec if ied. The va lue spec if ies the 
number of octets to wh ich the a l i gnment sha l l  take p lace. If the va lue is set to Zero, no a l i gnment takes p lace. 

Syntax 

Padd i n g ::= CHOICE 
t 
b it-pad [O] INTEGER 
octet-boundary [l] INTEGER 
1 

(0. .MAx 
(0. .MAx 

Constra ints 

None. 
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ISO/IEC 12089:1997(E) 0 ISO/IEC 

IIF Syntax ent ity No. 1 0 0 8  E l ementEncod i n g 

Semant i cs 

The EZementEncod i ng ent ity is used to spec ify the Pixe l type dependent encod i ng method. Bes i des the Pixe l 
types boo lean, non-negat ive integer, s i gned integer, f ixed Po int, rea l comp l ex and enumerated, a lso padd i ng 
e l ements may be spec if ied by choos i ng the padd i ng-e l ement component. 

Syntax 

ElementEncod i n g ::= CHOICE 
1 
boo l ean [0] Boo l eanEncod i ng, 
non-negat ive- integer [l] Uns ignedIntegerEncod i ng, 
s igned- integer [2] SignedIntegerEncod ing, 
rea l [ 3  ] Rea lEncod i ng, 
f ixed-Po int [4] F ixedPo intEncod ing, 
comp l ex [5] Comp lexEncod i ng, 
enumerated [6] EnumeratedEncod i ng, 
padd i ng-e l ement [7] Padd i ng 

Constra ints 

Every type spec if ic representat ion that has been Chosen with in the P ixeZF i eIdEncod irag ent ity must match the 
Pixe l representat ion def ined in the type def in it ion assoc iated with the image. 

NOTE - In Case  of the IIF-DF, th is i nformat i on is g i v en by the E lementaryP ixe lStructure ent ity. T he fo l l ow ing tab l e Shows 
the data f ie l ds that may b e  u s e d  to represent a  part i cu l ar Pixe l type. 

E lementaryP ixe lStructure 1  E l ementEncod i n g 
--------------------------------------------------------------- 
boo l e a n  
non-negat i v e- i n teger 
s i gned- i nteger 
rea l  
f i xed-Po int 
comp l e x 
e n umerated 

I Boo l e a nEncod i n g  
I Uns i g nedIntegerEncod i n g 
I S i gnedIntegerEncod i n g 
I Rea lEncod i n g, or F i x edPo i ntEncod i n g 
I Rea lEncod i n g, or F i x edPo i ntEncod i n g 
I Comp l e xEncod i n g, 
I EnumeratedEncod i n g , 
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0 ISO/IEC ISO/IEC 12089: 1997(E) 

IIF Syntax ent ity No. 1 0 0 9  Boo l e anEncod i n g 

Semant i cs 

The Boo l eanEncod i ng ent ity is used to determ ine the encoded representat ion of the boo l ean va lues that occur 
with in the f ie ld of Pixe ls va l ues at the locat ions spec if ied by the Encod i ngRuZes ent ity and its subent it ies. 

In contrast to the other Pixe l data types, no degrees of freedom are prov ided for the encoded representat ion of 
boo l ean va lues. 

Syntax 

Boo l eanEncod i ng ::= NULL 

Constsa ints 

Refer to the E lementEncod i ng ent ity. 
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ISO/IEC 12089: 1997(E) 0 ISO/IEC 

IIF Syntax ent ity No. 1 0 1 0  Uns i gnedIntegerEncod i ng 

Semant i cs 

The Uns igned l ntegerEncod i ng ent ity is used to determ ine the encoded representat ion of the uns i gned integer 
va lues that occur with in the f ie ld of Pixe ls va l ues at the locat ions spec if ied by the Encod i ngRuZes ent ity and its 
subent it ies. 

The fo l l ow ing ru les ho ld true for the representat ion of these va lues: 

0 The number-cf-b its component is used to spec ify the s ize of an integer in the number of b its. 

l The l ow Order ( least s ign if icant) b it is ca l l ed b it 0, the h igh-order (most s ign if icant) b it is ca l l ed b it n- l 
whereby n is the va lue of the number-ofb its component. 

l The b its have to be interpreted accord ing to the fo l l ow ing equat ion: 
n- l 

Pixe l-va lue = c b it( i)*2’ 
i =O 

Syntax 

Uns ignedIntegerEncod i ng ::= nurher-of-b its INTEGER 

Constra ints 

Refer to the E lementEncod i ng ent ity. 

16 
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0 ISO/IEC ISO/IEC 12089: 1997(E) 

IIF Syntax ent ity No. 1 0 1 1  S ignedIntegerEncod i ng 

Semant i cs 

The S ignedIntegerEncod i ng ent ity is used to determ ine the encoded representat ion of the s i gned integer va lues 
that occur with in the f ie ld of Pixe ls va l ues at the locat ions spec if ied by the Encod i ngRu les ent ity and its 
subent it ies. 

The fo l l ow ing ru les ho ld true for the representat ion of these va lues: 

The number-ofb its component is used to spec ify the s ize of an integer in the number of b its. 

l The l ow Order ( least s ign if icant) b it is ca l l ed b it 0, the h igh-order (most s ign if icant) b it is ca l l ed b it n- l 
whereby n is the va lue of the number-of-b its component. 

l The b its have to be interpreted accord ing to the fo l l ow ing equat ion: 
n-2 

Pixe l-va lue = c b it( i)*2’ - b it(n-1) * 2 W) 
i =O 

Syntax 

S ignedIntegerEncod i ng ::= number-of-b its INTEGER 

Constra ints 

Refer to the E lementEncod i ng ent ity. 
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ISO/IEC 12089: 1997(E) 0 ISOIIEC 

IIF Syntax ent ity No. 10 1 2  Rea lEncod i n g 

Semant i cs 

The ReaZEncod i ng ent ity is used to determ ine the encoded representat ion of rea l va l ues that occur with in the 
f ie ld of Pixe ls va l ues at the locat ions spec if ied by the Encod i ngRuZes ent ity and its subent it ies. 

Rea l  numbers are encoded accord ing to the IEEE Standard P754. Th is Standard def ines two encod i ng 
prec is ions: s ing le and doub le. Furthermore, it prov ides an extended encod i ng mode in add it ion to the bas ic one. 
In the later mode, no degrees of freedom ex ist. In the former mode, a l l degrees of freedom are contro l l ed by the 
IeeeExtendedEncod i ng ent ity. The se lect ion of the var ious modes is prov ided by the components ieee-bas ic- 
Sing le, ieee-bas ic-doub le, ieee-extended-Sing le, i eee-extended-doub le. 

Syntax 

Rea lEncod i ng ::= CHOICE 
1 
ieee-bas ic-Sing le [O] NULL, 
ieee-bas ic-doub le [l] NULL, 
ieee-extended-Sing le [ 2 ] IeeeExtendedEncod i ng, 
i eee-extended-doub l e [3] IeeeExtendedEncod i ng 

Constra ints 

Refer to the E lementEncod i ng ent ity. 

18 
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0 aSO/IEC ISO/IEC 12089: 1997(E) 

IIF Syntax ent ity No. 1 0 1 3  IeeeExtendedEncod i n g 

Semant i cs 

The IeeeExtendedEncod i ng ent ity prov ides contro l over Parameters for the encod i ng of rea l va l ues accord ing to 
the IEEE P754 Standard. The prec is i on component spec if ies the number of s ign if icant b its. The e-max and e- 
m in component determ ine the max imum and m i n imum exponent respect ive ly. The exponent-b ias and exponent- 
width component spec ify the exponent b ias and the number of b its for the exponent, respect ive ly. The format- 
width component determ ines the tota l number of b its. 

For a deta i l ed descr ipt ion of these Parameters, refer to the IEEE Standard P754. 

Syntax 

IeeeExtendedEncod i ng ::= SEQUENCE 
t 
prec is i on [o] IMPLICIT INTEGER, 
e-max [l] IMPLICIT INTEGER, 
e-m in [2] IMPLICIT INTEGER, 
exponent-b ias [3] IMPLICIT INTEGER, 
exponent-w idth [4] IMPLICIT INTEGER, 
format-width [5] IMPLICIT INTEGER 
1 

Constra ints 

Refer to the EEementEncod i ng ent ity. 
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ISO/IEC 12089: 1997(E) 0 ISO/IEC 

IIF Syntax ent ity No. 1 0 1 4  F i xedPo i ntEncod i ng 

Semant i cs 

The F i xedPo intEncod i ng ent ity is used to determ ine the encoded representat ion of the rea l va l ues of l im ited 
range that occur with in the f ie ld of Pixe ls va l ues at the locat ions spec if ied by the Encod i ngRuZes ent ity and its 
subent it ies. 

The fo l l ow ing ru les ho ld true for the representat ion of these va lues: 

0 

Syntax 

The f ie ld e l ements are integer va lues wh ich are encoded as spec if ied by the 
component. 

encod i ng-va l ue 

The or ig ina l Pixe l va l ues are determ ined by the equat ion: 

Pixe l-va lue = (encod ing-va lue + offset) * factor 

whereby encod i ng-va l ue represents the va lue of the f ie ld e l ement, offset represents the va lue sf the 
offset component and factor represents the va lue of the factor component. 

F i xedPo intEncod i ng ::= SEQUENCE 
{ 
offset [0] IMPLICIT REAL, 
factor [l] IMPLICIT REAL, 
encoded-va l ue [2] S ignedIntegerEncod ing, 
P 

Constra ints 

Refer to the E lementEncod i ng ent ity. 
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