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Status of this Meno

This meno provides information for the Internet comunity. This neno
does not specify an Internet standard of any kind. Distribution of
this meno is unlinted.

| ESG Not e:

The 1 ESG takes no position on the validity of any Intellectua
Property Rights statenments contained in this docunent.

Abstract

Thi s docunent describes PNG (Portable Network Graphics), an
extensible file format for the | ossless, portable, well-conpressed
storage of raster images. PNG provides a patent-free replacenent for
G F and can al so replace nany comon uses of TIFF. | ndexed-col or
grayscal e, and truecol or inmages are supported, plus an optional al pha
channel . Sanple depths range from1l to 16 bits.

PNG is designed to work well in online viewi ng applications, such as
the World Wde Wb, so it is fully streanable with a progressive

di splay option. PNGis robust, providing both full file integrity
checki ng and sinple detection of conmon transm ssion errors. Al so,
PNG can store ganma and chromaticity data for inproved col or matching
on het er ogeneous pl atforns.

This specification defines the Internet Media Type inmage/ png.
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1

I ntroduction

The PNG fornmat provides a portable, legally unencunbered, well -
conpressed, well-specified standard for |ossless bitmapped i nmage
files.

Al though the initial notivation for devel opi ng PNG was to repl ace
G F, the design provides sone useful new features not available in
G F, with mninmal cost to devel opers

G F features retained in PNG incl ude

* | ndexed-col or images of up to 256 col ors.

* Streamability: files can be read and witten serially, thus
allowing the file format to be used as a conmuni cati ons
protocol for on-the-fly generation and di splay of images.

* Progressive display: a suitably prepared inmage file can be
di splayed as it is received over a comunications |ink
yielding a | owresolution inage very quickly foll owed by
gradual inprovenent of detail.

* Transparency: portions of the inage can be narked as
transparent, creating the effect of a non-rectangul ar i mage.

* Ancillary information: textual comments and other data can be
stored within the imge file

* Conpl ete hardware and pl atform i ndependence.

Ef fective, 100% | ossl ess conpression

I mportant new features of PNG not available in GF, include

Truecol or inages of up to 48 bits per pixel

Grayscal e images of up to 16 bits per pixel

Ful | al pha channel (general transparency nasks).

| mmge ganma i nformation, which supports automatic di splay of
i mages with correct brightness/contrast regardl ess of the
machi nes used to originate and di splay the inage.

Rel i abl e, straightforward detection of file corruption
Faster initial presentation in progressive display node.

* Ok F F

PNG i s designed to be:

* Sinmple and portable: devel opers should be able to inplenment PNG
easily.

* Legal |y unencunbered: to the best know edge of the PNG authors,
no al gorithnms under |egal challenge are used. (Some
consi derable effort has been spent to verify this.)

* Well conpressed: both indexed-col or and truecol or inages are
compressed as effectively as in any other w dely used | ossless
format, and in nost cases nore effectively.
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* | nt erchangeabl e: any standard-conform ng PNG decoder nust read
all conform ng PNG files.

* Flexible: the format allows for future extensions and private
add- ons, wi thout conprom sing interchangeability of basic PNG

* Robust: the design supports full file integrity checking as
wel |l as sinple, quick detection of conmon transm ssion errors.

The main part of this specification gives the definition of the file
format and recommendati ons for encoder and decoder behavior. An
appendi x gives the rationale for many desi gn decisions. Although the
rationale is not part of the formal specification, reading it can
hel p i npl enentors understand the design. Cross-references in the
main text point to relevant parts of the rationale. Additiona
appendi xes, also not part of the formal specification, provide
tutorials on gamma and color theory as well as other supporting

mat eri al

In this specification, the word "nmust" indicates a nandatory
requi renent, while "shoul d" indicates recommended behavi or

See Rationale: Wiy a new file format? (Section 12.1), Wy these
features? (Section 12.2), Wiy not these features? (Section 12.3), Wy
not use format X? (Section 12.4).

Pronunci ati on
PNG i s pronounced "ping"
2. Data Representation

This chapter discusses basic data representations used in PNG files,
as well as the expected representation of the inage data.

2.1. Integers and byte order

Al'l integers that require nore than one byte nust be in network
byte order: the nost significant byte conmes first, then the |ess
significant bytes in descending order of significance (MSB LSB for
two-byte integers, B3 B2 Bl BO for four-byte integers). The

hi ghest bit (value 128) of a byte is nunbered bit 7; the | owest
bit (value 1) is nunbered bit 0. Values are unsigned unl ess
otherw se noted. Values explicitly noted as signed are represented
in tw's conpl enent notation

See Rationale: Byte order (Section 12.5).
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2.2. Col or val ues

Col ors can be represented by either grayscale or RGB (red, green
bl ue) sample data. Gayscale data represents |um nance; RGB data
represents calibrated color information (if the cHRM chunk is
present) or uncalibrated device-dependent color (if cHRMis
absent). Al color values range fromzero (representing black) to
nost intense at the maxi mum value for the sanple depth. Note that
t he maxi mum val ue at a given sanple depth is (2"sanpl edepth)-1

not 2”sanpl edept h.

Sanpl e values are not necessarily linear; the gAMA chunk specifies
the ganma characteristic of the source device, and viewers are
strongly encouraged to conpensate properly. See Ganma correction
(Section 2.7).

Source data with a precision not directly supported in PNG (for
exanple, 5 bit/sanple truecolor) nust be scaled up to the next

hi gher supported bit depth. This scaling is reversible with no

|l oss of data, and it reduces the nunber of cases that decoders
have to cope with. See Recommendations for Encoders: Sanple depth
scaling (Section 9.1) and Reconmendati ons for Decoders: Sanple
depth rescaling (Section 10.4).

2.3. I mge | ayout

Conceptually, a PNG image is a rectangular pixel array, with

pi xel s appearing left-to-right within each scanline, and scanlines
appearing top-to-bottom (For progressive display purposes, the
data may actually be transnitted in a different order; see
Interlaced data order, Section 2.6.) The size of each pixel is
determined by the bit depth, which is the nunber of bits per
sanple in the imge data.

Three types of pixel are supported:

* An indexed-color pixel is represented by a single sanple
that is an index into a supplied palette. The inmage bit
depth determ nes the maxi num nunber of palette entries, but
not the color precision within the palette.

* A grayscale pixel is represented by a single sanple that is
a grayscal e level, where zero is black and the | argest val ue
for the bit depth is white.

* A truecolor pixel is represented by three sanples: red (zero
= black, max = red) appears first, then green (zero = bl ack
max = green), then blue (zero = black, max = blue). The bit
depth specifies the size of each sanple, not the total pixe
si ze.
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Optionally, grayscale and truecol or pixels can al so include an
al pha sanpl e, as described in the next section

Pi xel s are al ways packed into scanlines with no wasted bits

bet ween pixels. Pixels smaller than a byte never cross byte
boundari es; they are packed into bytes with the |leftnost pixel in
the high-order bits of a byte, the rightnost in the | ow order
bits. Pernitted bit depths and pixel types are restricted so that
in all cases the packing is sinple and efficient.

PNG permits nulti-sanple pixels only with 8- and 16-bit sanples,
so multiple sanples of a single pixel are never packed into one
byte. 16-bit sanples are stored in network byte order (MSB
first).

Scanl i nes al ways begin on byte boundaries. Wen pixels have fewer
than 8 bits and the scanline width is not evenly divisible by the
nunber of pixels per byte, the loworder bits in the last byte of
each scanline are wasted. The contents of these wasted bits are
unspeci fi ed.

An additional "filter type" byte is added to the begi nning of
every scanline (see Filtering, Section 2.5). The filter type byte
is not considered part of the inage data, but it is included in
the datastream sent to the conpression step

2. 4. Al pha channe

An al pha channel, representing transparency information on a per-
pi xel basis, can be included in grayscale and truecol or PNG
i mages.

An al pha value of zero represents full transparency, and a val ue
of (2”bitdepth)-1 represents a fully opaque pixel. Internediate
val ues indicate partially transparent pixels that can be conbi ned
with a background inmage to yield a conposite imge. (Thus, al pha
is really the degree of opacity of the pixel. But nost people
refer to al pha as providing transparency information, not opacity
i nformati on, and we continue that custom here.)

Al pha channel s can be included with images that have either 8 or
16 bits per sanple, but not with i mages that have fewer than 8
bits per sanple. Alpha sanples are represented with the sane bit
depth used for the image sanples. The al pha sanple for each pixe
is stored i Mmediately followi ng the grayscale or RGB sanpl es of

t he pi xel
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The color values stored for a pixel are not affected by the al pha
val ue assigned to the pixel. This rule is sonetines called
"unassoci ated" or "non-prenultiplied" al pha. (Another comon
technique is to store sanple values premultiplied by the al pha
fraction; in effect, such an image is already conposited against a
bl ack background. PNG does not use prenultiplied al pha.)

Transparency control is al so possible w thout the storage cost of
a full alpha channel. 1In an indexed-color inmage, an al pha val ue
can be defined for each palette entry. |In grayscale and truecol or
i mages, a single pixel value can be identified as being
"transparent". These techniques are controlled by the tRNS
ancillary chunk type.

I f no al pha channel nor tRNS chunk is present, all pixels in the
image are to be treated as fully opaque.

Vi ewers can support transparency control partially, or not at all

See Rationale: Non-prenultiplied al pha (Section 12.8),
Reconmendati ons for Encoders: Al pha channel creation (Section
9.4), and Reconmendations for Decoders: Al pha channel processing
(Section 10. 8).

2.5. Filtering

PNG al l ows the inage data to be filtered before it is conpressed.
Filtering can inprove the conpressibility of the data. The filter
step itself does not reduce the size of the data. Al PNG filters
are strictly |ossless.

PNG defines several different filter algorithms, including "None"
which indicates no filtering. The filter algorithmis specified
for each scanline by a filter type byte that precedes the filtered
scanline in the preconpression datastream An intelligent encoder
can switch filters fromone scanline to the next. The nethod for
choosing which filter to enploy is up to the encoder

See Filter Algorithms (Chapter 6) and Rationale: Filtering
(Section 12.9).

2.6. Interlaced data order

A PNG i mage can be stored in interlaced order to allow progressive
di splay. The purpose of this feature is to allow inmages to "fade
in" when they are being displayed on-the-fly. Interlacing
slightly expands the file size on average, but it gives the user a
meani ngf ul di splay nmuch nore rapidly. Note that decoders are
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required to be able to read interl aced i mages, whether or not they
actual |y perform progressive display.

Wth interlace nmethod 0, pixels are stored sequentially fromleft
to right, and scanlines sequentially fromtop to bottom (no
i nterlacing).

Interlace method 1, known as Adanv after its author, Adam M
Costell o, consists of seven distinct passes over the inmage. Each
pass transnits a subset of the pixels in the imge. The pass in
whi ch each pixel is transnmitted is defined by replicating the
followi ng 8-by-8 pattern over the entire imge, starting at the
upper |eft corner

16462646
TTTT7T7TT7T7T7T7
56565656
T T 77777
36463646
T7TT7T 77777
56565656
TTTT7T7TT7T7T7T7

Wthin each pass, the selected pixels are transmitted left to
right within a scanline, and selected scanlines sequentially from
top to bottom For exanple, pass 2 contains pixels 4, 12, 20,
etc. of scanlines 0, 8, 16, etc. (nunbering fromO0,0 at the upper
left corner). The last pass contains the entirety of scanlines 1
3, 5, etc.

The data within each pass is laid out as though it were a conplete
i mge of the appropriate dinensions. For exanple, if the conplete
image is 16 by 16 pixels, then pass 3 will contain tw scanlines,
each containing four pixels. Wen pixels have fewer than 8 bits,
each such scanline is padded as needed to fill an integral nunber
of bytes (see Image | ayout, Section 2.3). Filtering is done on
this reduced inmage in the usual way, and a filter type byte is
transmtted before each of its scanlines (see Filter Al gorithns,
Chapter 6). Notice that the transmnission order is defined so that

all the scanlines transmtted in a pass will have the sane nunber
of pixels; this is necessary for proper application of some of the
filters.

Caution: If the inage contains fewer than five columms or fewer
than five rows, some passes will be entirely enpty. Encoders and
decoders nust handle this case correctly. In particular, filter
type bytes are only associated with nonenpty scanlines; no filter
type bytes are present in an enpty pass.
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See Rationale: Interlacing (Section 12.6) and Recommendati ons for
Decoders: Progressive display (Section 10.9).

2.7. Ganma correction

PNG i mages can specify, via the gAMA chunk, the ganma
characteristic of the inmage with respect to the original scene.

Di spl ay programs are strongly encouraged to use this information,
pl us information about the display device they are using and room
lighting, to present the image to the viewer in a way that
reproduces what the image’s original author saw as closely as
possi ble. See Gamma Tutorial (Chapter 13) if you aren’t already
fam liar with gamm issues.

Ganma correction is not applied to the al pha channel, if any.
Al pha sanpl es always represent a linear fraction of full opacity.

For hi gh-precision applications, the exact chromaticity of the RGB
data in a PNG i rage can be specified via the cHRM chunk, all ow ng
nore accurate col or matching than ganma correction alone will
provide. See Color Tutorial (Chapter 14) if you aren't already
famliar with color representation issues.

See Rationale: Wiy gamm? (Section 12.7), Reconmendations for
Encoders: Encoder gama handling (Section 9.2), and
Recommendati ons for Decoders: Decoder ganma handling (Section
10.5).

2.8. Text strings

A PNG file can store text associated with the i nage, such as an
i mage description or copyright notice. Keywords are used to
i ndi cate what each text string represents.

| SO 8859-1 (Latin-1) is the character set recomended for use in
text strings [1SO-8859]. This character set is a superset of 7-
bit ASCII

Character codes not defined in Latin-1 should not be used, because
they have no platformindependent neaning. |If a non-Latin-1 code
does appear in a PNG text string, its interpretation will vary
across platforns and decoders. Sone systens nmight not even be
able to display all the characters in Latin-1, but nobst nobdern
systenms can.

Provision is also nade for the storage of conpressed text.

See Rationale: Text strings (Section 12.10).
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3. File Structure

A PNG file consists of a PNG signature foll owed by a series of
chunks. This chapter defines the signature and the basic properties
of chunks. Individual chunk types are discussed in the next chapter

3.1. PNGfile signature

The first eight bytes of a PNG file always contain the follow ng
(deci mal ) val ues:

137 80 78 71 13 10 26 10

This signature indicates that the remainder of the file contains a
singl e PNG i nage, consisting of a series of chunks beginning with
an | HDR chunk and ending with an | END chunk.

See Rationale: PNG file signature (Section 12.11).
3. 2. Chunk | ayout
Each chunk consists of four parts:

Length
A 4-byte unsigned integer giving the nunber of bytes in the
chunk’s data field. The length counts only the data field, not
itself, the chunk type code, or the CRC. Zero is a valid
I ength. Although encoders and decoders should treat the |l ength
as unsigned, its value nmust not exceed (2731)-1 bytes.

Chunk Type
A 4-byte chunk type code. For convenience in description and
in examining PNG files, type codes are restricted to consist of
uppercase and | owercase ASCII letters (A-Z and a-z, or 65-90
and 97-122 decimal). However, encoders and decoders nust treat
the codes as fixed binary val ues, not character strings. For
exanple, it would not be correct to represent the type code
| DAT by the EBCDI C equival ents of those letters. Additiona
nam ng conventions for chunk types are discussed in the next
section.

Chunk Dat a

The data bytes appropriate to the chunk type, if any. This
field can be of zero |ength.
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CRC
A 4-byte CRC (Cyclic Redundancy Check) cal cul ated on the
precedi ng bytes in the chunk, including the chunk type code and
chunk data fields, but not including the Iength field. The CRC
is always present, even for chunks containing no data. See CRC
al gorithm (Section 3.4).

The chunk data length can be any nunber of bytes up to the
maxi mum therefore, inplenmentors cannot assune that chunks are
al i gned on any boundaries |arger than bytes.

Chunks can appear in any order, subject to the restrictions placed
on each chunk type. (One notable restriction is that |HDR nust
appear first and | END nust appear |last; thus the | END chunk serves
as an end-of-file marker.) Miltiple chunks of the sane type can
appear, but only if specifically permtted for that type.

See Rational e: Chunk layout (Section 12.12).
3. 3. Chunk nani ng conventions

Chunk type codes are assigned so that a decoder can determ ne sone
properties of a chunk even when it does not recognize the type
code. These rules are intended to allow safe, flexible extension
of the PNG format, by allow ng a decoder to deci de what to do when
it encounters an unknown chunk. The nanming rules are not normally
of interest when the decoder does recogni ze the chunk’s type.

Four bits of the type code, nanely bit 5 (value 32) of each byte,
are used to convey chunk properties. This choice neans that a
human can read off the assigned properties according to whether
each letter of the type code is uppercase (bit 5is 0) or

| owercase (bit 5 is 1). However, decoders should test the
properties of an unknown chunk by nunerically testing the
specified bits; testing whether a character is uppercase or

|l owercase is inefficient, and even incorrect if a locale-specific
case definition is used.

It is worth noting that the property bits are an inherent part of
t he chunk name, and hence are fixed for any chunk type. Thus,
TEXT and Text woul d be unrel ated chunk type codes, not the sane
chunk with different properties. Decoders nust recognize type
codes by a sinple four-byte literal conparison; it is incorrect to
perform case conversion on type codes.
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The senantics of the property bits are:

Ancillary bit: bit 5 of first byte
0 (uppercase) = critical, 1 (lowercase) = ancillary.

Chunks that are not strictly necessary in order to neaningfully
di splay the contents of the file are known as "ancillary"
chunks. A decoder encountering an unknown chunk in which the
ancillary bit is 1 can safely ignore the chunk and proceed to
di splay the inmage. The tine chunk (tIME) is an exanple of an
anci |l lary chunk.

Chunks that are necessary for successful display of the file's
contents are called "critical" chunks. A decoder encountering
an unknown chunk in which the ancillary bit is 0 nmust indicate
to the user that the inmage contains information it cannot
safely interpret. The imge header chunk (IHDR) is an exanple
of a critical chunk

Private bit: bit 5 of second byte

0 (uppercase) = public, 1 (lowercase) = private.

A public chunk is one that is part of the PNG specification or
is registered in the list of PNG special - purpose public chunk
types. Applications can al so define private (unregistered)
chunks for their own purposes. The nanes of private chunks
nmust have a | owercase second letter, while public chunks wll
al ways be assigned nanmes with uppercase second letters. Note
that decoders do not need to test the private-chunk property
bit, since it has no functional significance; it is sinply an
adm ni strative convenience to ensure that public and private
chunk nanmes will not conflict. See Additional chunk types
(Section 4.4) and Recommendati ons for Encoders: Use of private
chunks (Section 9.8).

Reserved bit: bit 5 of third byte
Must be O (uppercase) in files confornming to this version of
PNG

The significance of the case of the third letter of the chunk
nane is reserved for possible future expansion. At the present
tinme all chunk names nust have uppercase third letters.
(Decoders should not conplain about a | owercase third letter
however, as sonme future version of the PNG specification could
define a meaning for this bit. It is sufficient to treat a
chunk with a lowercase third letter in the same way as any

ot her unknown chunk type.)
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Safe-to-copy bit: bit 5 of fourth byte
0 (uppercase) = unsafe to copy, 1 (lowercase) = safe to copy.

This property bit is not of interest to pure decoders, but it
is needed by PNG editors (progranms that nodify PNG files).
This bit defines the proper handling of unrecognized chunks in
a file that is being nodified.

If a chunk’s safe-to-copy bit is 1, the chunk may be copied to
a nodified PNG file whether or not the software recogni zes the
chunk type, and regardl ess of the extent of the file

nodi fi cati ons.

If a chunk’s safe-to-copy bit is O, it indicates that the chunk
depends on the image data. |If the program has nade any changes
to critical chunks, including addition, nodification, deletion
or reordering of critical chunks, then unrecogni zed unsafe
chunks nust not be copied to the output PNG file. (O course,
if the program does recogni ze the chunk, it can choose to

out put an appropriately nodified version.)

A PNG editor is always allowed to copy all unrecogni zed chunks
if it has only added, deleted, nodified, or reordered ancillary
chunks. This inplies that it is not permssible for ancillary
chunks to depend on other ancillary chunks.

PNG editors that do not recognize a critical chunk nmust report
an error and refuse to process that PNG file at all. The

saf e/ unsaf e nmechanismis intended for use with ancillary
chunks. The safe-to-copy bit will always be 0 for critica
chunks.

Rules for PNG editors are discussed further in Chunk O dering
Rul es (Chapter 7).

For exanple, the hypothetical chunk type nane "bLOb" has the
property bits:

bLOb <-- 32 bit chunk type code represented in text form

||| +- Safe-to-copy bit is 1 (lower case letter; bit 5is 1)

| | +-- Reserved bit is O (upper case letter; bit 5 is 0)
| +--- Private bit is O (upper case letter; bit 5 is 0)
+---- Ancillary bit is 1 (lower case letter; bit 5is 1)

Therefore, this name represents an ancillary, public, safe-to-copy
chunk.
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See Rational e: Chunk nam ng conventions (Section 12.13).
3.4. CRC algorithm

Chunk CRCs are cal cul ated using standard CRC nethods with pre and
post conditioning, as defined by | SO 3309 [ISO 3309] or ITU-T V.42
[ITUV42]. The CRC pol ynonial enployed is

XN32+XN26+XN23+X N 22+ XN 16+XN12+X N 1 1+XN10+XAB+HX N T+HXNAB+X N4 +X N 2+X +1

The 32-bit CRC register is initialized to all 1's, and then the
data fromeach byte is processed fromthe least significant bit
(1) to the nost significant bit (128). After all the data bytes
are processed, the CRCregister is inverted (its ones conpl ement
is taken). This value is transnmitted (stored in the file) MSB
first. For the purpose of separating into bytes and ordering, the
| east significant bit of the 32-bit CRCis defined to be the
coefficient of the x*31 term

Practical calculation of the CRC al ways enpl oys a precal cul at ed
table to greatly accelerate the conputation. See Sanple CRC Code
(Chapter 15).
4. Chunk Specifications

This chapter defines the standard types of PNG chunks.

4.1. Critical chunks
Al'l inplenentations nust understand and successfully render the
standard critical chunks. A valid PNG inmage nust contain an | HDR
chunk, one or nore | DAT chunks, and an | END chunk.

4.1.1. I HDR I mage header

The I HDR chunk nust appear FIRST. It contains:

W dt h: 4 bytes
Hei ght : 4 bytes
Bit depth: 1 byte
Col or type: 1 byte
Conpression nethod: 1 byte
Filter method: 1 byte
Interlace nethod: 1 byte

Boutell, et. al. I nf or mat i onal [ Page 15]



RFC 2083

Boutel |,

PNG Portabl e Network G aphics March 1997

W dth and hei ght give the inage dinmensions in pixels. They are
4-byte integers. Zero is an invalid value. The maxi mum for each
is (2731)-1 in order to acconmodat e | anguages that have
difficulty with unsigned 4-byte val ues.

Bit depth is a single-byte integer giving the nunber of bits
per sanple or per palette index (not per pixel). Valid values
are 1, 2, 4, 8, and 16, although not all values are all owed for
all color types.

Color type is a single-byte integer that describes the
interpretation of the inage data. Color type codes represent
suns of the following values: 1 (palette used), 2 (color used),
and 4 (al pha channel used). Valid values are 0, 2, 3, 4, and 6.

Bit depth restrictions for each color type are inposed to
simplify inplenentations and to prohibit conbinations that do
not conpress well. Decoders nust support all |ega

conbi nations of bit depth and color type. The all owed

conbi nati ons are:

Col or Al'l owed Interpretation
Type Bit Dept hs

0 1,2,4,8,16 Each pixel is a grayscal e sanple.
2 8,16 Each pixel is an R G B triple.
3 1,2,4,8 Each pixel is a palette index;

a PLTE chunk nust appear.

4 8,16 Each pixel is a grayscal e sanple,
foll owed by an al pha sanple.

6 8, 16 Each pixel is an R GB triple,
foll owed by an al pha sanpl e.

The sanple depth is the sane as the bit depth except in the
case of color type 3, in which the sanple depth is always 8
bits.

Conpression nethod is a single-byte integer that indicates the
met hod used to conpress the inmage data. At present, only
conpression nethod O (deflate/inflate conpression with a 32K
sliding window) is defined. Al standard PNG i nages nust be
conmpressed with this schene. The conpression nethod field is
provi ded for possible future expansion or proprietary variants.
Decoders nust check this byte and report an error if it holds
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an unrecogni zed code. See Deflate/lnflate Conpression (Chapter
5) for details.

Filter method is a single-byte integer that indicates the
preprocessing nethod applied to the i mage data before
conpression. At present, only filter method O (adaptive
filtering with five basic filter types) is defined. As wth
the conpression method field, decoders nust check this byte and
report an error if it holds an unrecogni zed code. See Filter
Al gorithns (Chapter 6) for details.

Interlace nethod is a single-byte integer that indicates the
transm ssion order of the inage data. Two values are currently
defined: O (no interlace) or 1 (Adanv¥ interlace). See

Interl aced data order (Section 2.6) for details.

4.1.2. PLTE Palette

Boutel |,

The PLTE chunk contains from1l to 256 palette entries, each a
three-byte series of the form

Red: 1 byte (0 = black, 255 = red)
Green: 1 byte (0 = black, 255 = green)
Blue: 1 byte (0 = black, 255 = bl ue)

The nunber of entries is deternmined fromthe chunk length. A
chunk length not divisible by 3 is an error.

Thi s chunk nust appear for color type 3, and can appear for
color types 2 and 6; it nust not appear for color types 0 and
4. |If this chunk does appear, it nust precede the first |DAT
chunk. There nust not be nore than one PLTE chunk

For color type 3 (indexed color), the PLTE chunk is required.
The first entry in PLTE is referenced by pixel value 0, the
second by pixel value 1, etc. The nunber of palette entries
must not exceed the range that can be represented in the inage
bit depth (for exanple, 2"4 = 16 for a bit depth of 4). It is
perm ssible to have fewer entries than the bit depth would
allow. In that case, any out-of-range pixel value found in the
i mage data is an error

For color types 2 and 6 (truecolor and truecolor with al pha),
the PLTE chunk is optional. |If present, it provides a
suggested set of from1l to 256 colors to which the truecol or

i mage can be quantized if the viewer cannot display truecol or
directly. |If PLTE is not present, such a viewer will need to
select colors on its own, but it is often preferable for this
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to be done once by the encoder. (See Recommendations for
Encoders: Suggested palettes, Section 9.5.)

Note that the palette uses 8 bits (1 byte) per sanple
regardl ess of the inmage bit depth specification. In
particular, the palette is 8 bits deep even when it is a
suggest ed quanti zation of a 16-bit truecol or inage.

There is no requirenent that the palette entries all be used by
the imge, nor that they all be different.

4.1.3. | DAT I mage data

Boutel |,

The | DAT chunk contains the actual inmage data. To create this
dat a:

* Begin with i mage scanlines represented as described in
I mage | ayout (Section 2.3); the layout and total size of
this raw data are determned by the fields of |HDR

* Filter the inmage data according to the filtering nethod
specified by the I HDR chunk. (Note that with filter
met hod 0, the only one currently defined, this inplies
prepending a filter type byte to each scanline.)

* Conpress the filtered data using the conpression nethod
specified by the | HDR chunk

The | DAT chunk contai ns the output datastream of the
conpression al gorithm

To read the image data, reverse this process

There can be nultiple I DAT chunks; if so, they nust appear
consecutively with no other intervening chunks. The conpressed
datastreamis then the conc