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Chapter 1libtheora Main Page
1.1 Introdu
tionThis is the do
umentation for the libtheora C API. libtheora is the referen
e implementation forTheora, a free video 
ode
. Theora is derived from On2's VP3 
ode
 with improved integrationfor Ogg multimedia formats by Xiph.Org.
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Chapter 2libtheora Data Stru
ture Index
2.1 libtheora Data Stru
turesHere are the data stru
tures with brief des
riptions:theora_
omment (Comment header metadata ) . . . . . . . . . . . . . . . . . . . . . 7theora_info (Theora bitstream info ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9theora_state (Code
 internal state and 
ontext ) . . . . . . . . . . . . . . . . . . . . . 11yuv_bu�er (A YUV bu�er for passing un
ompressed frames to and from the 
ode
 ) . 12
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Chapter 3libtheora File Index
3.1 libtheora File ListHere is a list of all do
umented �les with brief des
riptions:theora.h (The libtheora C API ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
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Chapter 4libtheora Data Stru
tureDo
umentation
4.1 theora_
omment Stru
t Referen
eComment header metadata.#in
lude <theora.h>Data Fields� 
har ∗∗ user_
ommentsan array of 
omment string ve
tors� int ∗ 
omment_lengthsan array of 
orresponding string ve
tor lengths in bytes� int 
ommentsthe total number of 
omment string ve
tors� 
har ∗ vendorthe vendor string identifying the en
oder, null terminated4.1.1 Detailed Des
riptionComment header metadata.This stru
ture holds the in-stream metadata 
orresponding to the '
omment' header pa
ket.Meta data is stored as a series of (tag, value) pairs, in length-en
oded string ve
tors. The �rsto

uren
e of the '=' 
hara
ter delimits the tag and value. A parti
ular tag may o

ur more thanon
e. The 
hara
ter set en
oding for the strings is always utf-8, but the tag names are limited to
ase-insensitive as
ii. See the spe
 for details.In �lling in this stru
ture, theora_de
ode_header()(p. 18) will null-terminate the user_-
omment strings for safety. However, the bitstream format itself treats them as 8-bit 
lean, andso the length array should be treated as authoritative for their length.



8 libtheora Data Stru
ture Do
umentationThe do
umentation for this stru
t was generated from the following �le:� theora.h
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4.2 theora_info Stru
t Referen
e 94.2 theora_info Stru
t Referen
eTheora bitstream info.#in
lude <theora.h>Data Fields� ogg_uint32_t width� ogg_uint32_t height� ogg_uint32_t frame_width� ogg_uint32_t frame_height� ogg_uint32_t o�set_x� ogg_uint32_t o�set_y� ogg_uint32_t fps_numerator� ogg_uint32_t fps_denominator� ogg_uint32_t aspe
t_numerator� ogg_uint32_t aspe
t_denominator� theora_
olorspa
e 
olorspa
e� int target_bitrate� int qualitynominal quality setting, 0-63� int qui
k_pqui
k en
ode/de
ode� unsigned 
har version_major� unsigned 
har version_minor� unsigned 
har version_subminor� void ∗ 
ode
_setup� int dropframes_p� int keyframe_auto_p� ogg_uint32_t keyframe_frequen
y� ogg_uint32_t keyframe_frequen
y_for
e� ogg_uint32_t keyframe_data_target_bitrate� ogg_int32_t keyframe_auto_threshold� ogg_uint32_t keyframe_mindistan
e� ogg_int32_t noise_sensitivity� ogg_int32_t sharpness4.2.1 Detailed Des
riptionTheora bitstream info.Contains the basi
 playba
k parameters for a stream, 
orresponds to the initial 'info' header pa
ket.En
oded theora frames must be a multiple of 16 is size; this is what the width and height membersrepresent. To handle other sizes, a 
rop re
tangle is spe
i�ed in frame_height and frame_width,o�set_x and o�set_y. The o�set and size should still be a power of 2 to avoid 
hroma samplingshifts.Generated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



10 libtheora Data Stru
ture Do
umentationFrame rate, in frames per se
ond is stored as a rational fra
tion. So is the aspe
t ratio. Note thatthis refers to the aspe
t ratio of the frame pixels, not of the overall frame itself.see the example 
ode for use of the other parameters and good default settings for the en
oderparameters.The do
umentation for this stru
t was generated from the following �le:� theora.h
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4.3 theora_state Stru
t Referen
e 114.3 theora_state Stru
t Referen
eCode
 internal state and 
ontext.#in
lude <theora.h>Data Fields� theora_info ∗ i� ogg_int64_t granulepos� void ∗ internal_en
ode� void ∗ internal_de
ode4.3.1 Detailed Des
riptionCode
 internal state and 
ontext.The do
umentation for this stru
t was generated from the following �le:� theora.h
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12 libtheora Data Stru
ture Do
umentation4.4 yuv_bu�er Stru
t Referen
eA YUV bu�er for passing un
ompressed frames to and from the 
ode
.#in
lude <theora.h>Data Fields� int y_widthwidth of the Y' luminan
e plane� int y_heightheight of the luminan
e plane� int y_strideo�set in bytes between su

essive rows� int uv_widthheight of the Cb and Cr 
hroma planes� int uv_heightwidth of the 
hroma planes� int uv_strideo�set between su

essive 
hroma rows� unsigned 
har ∗ ypointer to start of luminan
e data� unsigned 
har ∗ upointer to start of Cb data� unsigned 
har ∗ vpointer to start of Cr data4.4.1 Detailed Des
riptionA YUV bu�er for passing un
ompressed frames to and from the 
ode
.This holds a Y'CbCr frame in planar format. The CbCr planes 
an be subsampled and have theirown separate dimensions and row stride o�sets. Note that the strides may be negative in some
on�gurations. For theora the width and height of the largest plane must be a multiple of 16. Thea
tual meaningful pi
ture size and o�set are stored in the theora_info(p. 9) stru
ture; framesreturned by the de
oder my been to be 
ropped for display. All samples are 8 bits.The do
umentation for this stru
t was generated from the following �le:� theora.h Generated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



Chapter 5libtheora File Do
umentation
5.1 theora.h File Referen
eThe libtheora C API.#in
lude <ogg/ogg.h>Data Stru
tures� stru
t yuv_bu�erA YUV bu�er for passing un
ompressed frames to and from the 
ode
.� stru
t theora_infoTheora bitstream info.� stru
t theora_stateCode
 internal state and 
ontext.� stru
t theora_
ommentComment header metadata.De�nes� #de�ne OC_FAULT -1general failure� #de�ne OC_EINVAL -10library en
ountered invalid internal data� #de�ne OC_DISABLED -11requested a
tion is disabled� #de�ne OC_BADHEADER -20header pa
ket was 
orrupt/invalid



14 libtheora File Do
umentation� #de�ne OC_NOTFORMAT -21pa
ket is not a theora pa
ket� #de�ne OC_VERSION -22bitstream version is not handled� #de�ne OC_IMPL -23feature or a
tion not implemented� #de�ne OC_BADPACKET -24pa
ket is 
orrupt� #de�ne OC_NEWPACKET -25pa
ket is an (ignorable) unhandled extensionTypedefs� typedef theora_
omment theora_
ommentComment header metadata.Enumerations� enum theora_
olorspa
e { OC_CS_UNSPECIFIED, OC_CS_ITU_REC_-470M, OC_CS_ITU_REC_470BG }A Colorspa
e.Fun
tions� 
onst 
har ∗ theora_version_string (void)Retrieve a human-readable string to identify the en
oder vendor and version.� ogg_uint32_t theora_version_number (void)Retrieve a 32-bit version number.� int theora_en
ode_init (theora_state ∗th, theora_info ∗
)Initialize the theora en
oder.� int theora_en
ode_YUVin (theora_state ∗t, yuv_bu�er ∗yuv)Submit a YUV bu�er to the theora en
oder.� int theora_en
ode_pa
ketout (theora_state ∗t, int last_p, ogg_pa
ket ∗op)Request the next pa
ket of en
oded video.� int theora_en
ode_header (theora_state ∗t, ogg_pa
ket ∗op)Request a pa
ket 
ontaining the initial header.Generated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



5.1 theora.h File Referen
e 15� int theora_en
ode_
omment (theora_
omment ∗t
, ogg_pa
ket ∗op)Request a 
omment header pa
ket from provided metadata.� int theora_en
ode_tables (theora_state ∗t, ogg_pa
ket ∗op)Request a pa
ket 
ontaining the 
odebook tables for the stream.� int theora_de
ode_header (theora_info ∗
i, theora_
omment ∗

, ogg_pa
ket
∗op)De
ode an Ogg pa
ket, with the expe
tation that the pa
ket 
ontains an initial header, 
ommentdata or 
odebook tables.� int theora_de
ode_init (theora_state ∗th, theora_info ∗
)Initialize a theora_state(p. 11) handle for de
oding.� int theora_de
ode_pa
ketin (theora_state ∗th, ogg_pa
ket ∗op)Input a pa
ket 
ontaining en
oded data into the theora de
oder.� int theora_de
ode_YUVout (theora_state ∗th, yuv_bu�er ∗yuv)Output the next available frame of de
oded YUV data.� double theora_granule_time (theora_state ∗th, ogg_int64_t granulepos)Convert a granulepos to absolute time in se
onds.� int theora_pa
ket_isheader (ogg_pa
ket ∗op)Report whether a theora pa
ket is a header or not This fun
tion does no veri�
ation beyond
he
king the header �ag bit so it should not be used for bitstream identi�
ation; use theora_-de
ode_header()(p. 18) for that.� int theora_pa
ket_iskeyframe (ogg_pa
ket ∗op)Report whether a theora pa
ket is a keyframe or not.� ogg_int64_t theora_granule_frame (theora_state ∗th, ogg_int64_t granulepos)Convert a granulepos to an absolute frame number.� void theora_info_init (theora_info ∗
)Initialize a theora_info(p. 9) stru
ture.� void theora_info_
lear (theora_info ∗
)Clear a theora_info(p. 9) stru
ture.� void theora_
lear (theora_state ∗t)Free all internal data asso
iated with a theora_state(p. 11) handle.� void theora_
omment_init (theora_
omment ∗t
)Initialize an allo
ated theora_
omment(p. 7) stru
ture.� void theora_
omment_add (theora_
omment ∗t
, 
har ∗
omment)Add a 
omment to an initialized theora_
omment(p. 7) stru
ture.Generated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



16 libtheora File Do
umentation� void theora_
omment_add_tag (theora_
omment ∗t
, 
har ∗tag, 
har ∗value)Add a 
omment to an initialized theora_
omment(p. 7) stru
ture.� 
har ∗ theora_
omment_query (theora_
omment ∗t
, 
har ∗tag, int 
ount)look up a 
omment value by tag� int theora_
omment_query_
ount (theora_
omment ∗t
, 
har ∗tag)look up the number of instan
es of a tag� void theora_
omment_
lear (theora_
omment ∗t
)
lears an allo
ated theora_
omment(p. 7) stru
t so that it 
an be freed.5.1.1 Detailed Des
riptionThe libtheora C API.5.1.2 Typedef Do
umentation5.1.2.1 typedef stru
t theora_
omment theora_
ommentComment header metadata.This stru
ture holds the in-stream metadata 
orresponding to the '
omment' header pa
ket.Meta data is stored as a series of (tag, value) pairs, in length-en
oded string ve
tors. The �rsto

uren
e of the '=' 
hara
ter delimits the tag and value. A parti
ular tag may o

ur more thanon
e. The 
hara
ter set en
oding for the strings is always utf-8, but the tag names are limited to
ase-insensitive as
ii. See the spe
 for details.In �lling in this stru
ture, theora_de
ode_header()(p. 18) will null-terminate the user_-
omment strings for safety. However, the bitstream format itself treats them as 8-bit 
lean, andso the length array should be treated as authoritative for their length.5.1.3 Enumeration Type Do
umentation5.1.3.1 enum theora_
olorspa
eA Colorspa
e.Enumeration values:OC_CS_UNSPECIFIED the 
olorspa
e is unknown or unspe
i�edOC_CS_ITU_REC_470M best option for 'NTSC' 
ontentOC_CS_ITU_REC_470BG best option for 'PAL' 
ontent5.1.4 Fun
tion Do
umentation5.1.4.1 void theora_
lear (theora_state ∗ t)Free all internal data asso
iated with a theora_state(p. 11) handle.Generated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



5.1 theora.h File Referen
e 17Parameters:t A theora_state(p. 11) handle.5.1.4.2 void theora_
omment_add (theora_
omment ∗ t
, 
har ∗ 
omment)Add a 
omment to an initialized theora_
omment(p. 7) stru
ture.Parameters:
omment must be a null-terminated string en
oding the 
omment in "TAG=the value" form5.1.4.3 void theora_
omment_add_tag (theora_
omment ∗ t
, 
har ∗ tag, 
har ∗value)Add a 
omment to an initialized theora_
omment(p. 7) stru
ture.Parameters:tag a null-terminated string 
ontaining the tag asso
iated with the 
omment.value the 
orresponding value as a null-terminated string Neither theora_
omment_-add()(p. 17) nor theora_
omment_add_tag()(p. 17) support 
omments 
ontainingnull values, although the bitstream format supports this. To add su
h 
omments youwill need to manipulate the theora_
omment(p. 7) stru
ture dire
tly5.1.4.4 
har∗ theora_
omment_query (theora_
omment ∗ t
, 
har ∗ tag, int 
ount)look up a 
omment value by tagParameters:t
 an initialized theora_
omment(p. 7) stru
turetag the tag to look up
ount the instan
e of the tag. The same tag 
an appear multiple times, ea
h with a dis-tin
t and ordered value, so an index is required to retrieve them all. Use theora_-
omment_query_
ount()(p. 17) to get the legal range for the 
ount parameterReturns:a pointer to the queried tag's valueReturn values:NULL if no mat
hing tag is found5.1.4.5 int theora_
omment_query_
ount (theora_
omment ∗ t
, 
har ∗ tag)look up the number of instan
es of a tagParameters:t
 an initialized theora_
omment(p. 7) stru
turetag the tag to look upGenerated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



18 libtheora File Do
umentationReturns:the number on instan
es of a parti
ular tag. Call this �rst when querying for a spe
i�
 tagand then interate over the number of instan
es with separate 
alls to theora_
omment_-query()(p. 17) to retrieve all instan
es in order.5.1.4.6 int theora_de
ode_header (theora_info ∗ 
i, theora_
omment ∗ 

,ogg_pa
ket ∗ op)De
ode an Ogg pa
ket, with the expe
tation that the pa
ket 
ontains an initial header, 
ommentdata or 
odebook tables.Parameters:
i A theora_info(p. 9) stru
ture to �ll. This must have been previously initialized withtheora_info_init()(p. 22). If op 
ontains an initial header, theora_de
ode_-header()(p. 18) will �ll 
i with the parsed header values. If op 
ontains 
odebooktables, theora_de
ode_header()(p. 18) will parse these and atta
h an internal rep-resentation to 
i->
ode
_setup.

 A theora_
omment(p. 7) stru
ture to �ll. If op 
ontains 
omment data, theora_-de
ode_header()(p. 18) will �ll 

 with the parsed 
omments.op An ogg_pa
ket stru
ture whi
h you expe
t 
ontains an initial header, 
omment data or
odebook tables.Return values:OC_BADHEADER op is NULL; OR the �rst byte of op->pa
ket has the signature of aninitial pa
ket, but op is not a b_o_s pa
ket; OR this pa
ket has the signature of aninitial header pa
ket, but an initial header pa
ket has already been seen; OR this pa
kethas the signature of a 
omment pa
ket, but the initial header has not yet been seen; ORthis pa
ket has the signature of a 
omment pa
ket, but 
ontains invalid data; OR thispa
ket has the signature of 
odebook tables, but the initial header or 
omments have notyet been seen; OR this pa
ket has the signature of 
odebook tables, but 
ontains invaliddata; OR the stream being de
oded has a 
ompatible version but this pa
ket does nothave the signature of a theora initial header, 
omments, or 
odebook pa
ketOC_VERSION The pa
ket data of op is an initial header with a version whi
h is in
om-patible with this version of libtheora.OC_NEWPACKET the stream being de
oded has an in
ompatible (future) version and
ontains an unknown signature.0 Su

essNote:The normal usage is that theora_de
ode_header()(p. 18) be 
alled on the �rst threepa
kets of a theora logi
al bitstream in su

ession.5.1.4.7 int theora_de
ode_init (theora_state ∗ th, theora_info ∗ 
)Initialize a theora_state(p. 11) handle for de
oding.Parameters:th The theora_state(p. 11) handle to initialize.
 A theora_info(p. 9) stru
t �lled with the desired de
oding parameters. This is of 
ourseusually obtained from a previous 
all to theora_de
ode_header()(p. 18).Generated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



5.1 theora.h File Referen
e 19Returns:0 Su

ess5.1.4.8 int theora_de
ode_pa
ketin (theora_state ∗ th, ogg_pa
ket ∗ op)Input a pa
ket 
ontaining en
oded data into the theora de
oder.Parameters:th A theora_state(p. 11) handle previously initialized for de
oding.op An ogg_pa
ket 
ontaining en
oded theora data.Return values:OC_BADPACKET op does not 
ontain en
oded video data5.1.4.9 int theora_de
ode_YUVout (theora_state ∗ th, yuv_bu�er ∗ yuv)Output the next available frame of de
oded YUV data.Parameters:th A theora_state(p. 11) handle previously initialized for de
oding.yuv A yuv_bu�er(p. 12) in whi
h libtheora should pla
e the de
oded data.Return values:0 Su

ess5.1.4.10 int theora_en
ode_
omment (theora_
omment ∗ t
, ogg_pa
ket ∗ op)Request a 
omment header pa
ket from provided metadata.A pointer to the 
omment data is pla
ed in a user-provided ogg_pa
ket stru
ture.Parameters:t
 A theora_
omment(p. 7) stru
ture �lled with the desired metadataop An ogg_pa
ket stru
ture to �ll. libtheora will set all elements of this stru
ture, in
ludinga pointer to the en
oded 
omment data. The memory for the 
omment data is ownedby libtheora.Return values:0 Su

ess5.1.4.11 int theora_en
ode_header (theora_state ∗ t, ogg_pa
ket ∗ op)Request a pa
ket 
ontaining the initial header.A pointer to the header data is pla
ed in a user-provided ogg_pa
ket stru
ture.Parameters:t A theora_state(p. 11) handle previously initialized for en
oding.Generated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



20 libtheora File Do
umentationop An ogg_pa
ket stru
ture to �ll. libtheora will set all elements of this stru
ture, in
ludinga pointer to the header data. The memory for the header data is owned by libtheora.Return values:0 Su

ess5.1.4.12 int theora_en
ode_init (theora_state ∗ th, theora_info ∗ 
)Initialize the theora en
oder.Parameters:th The theora_state(p. 11) handle to initialize for en
oding.ti A theora_info(p. 9) stru
t �lled with the desired en
oding parameters.Returns:0 Su

ess5.1.4.13 int theora_en
ode_pa
ketout (theora_state ∗ t, int last_p, ogg_pa
ket ∗op)Request the next pa
ket of en
oded video.The en
oded data is pla
ed in a user-provided ogg_pa
ket stru
ture.Parameters:t A theora_state(p. 11) handle previously initialized for en
oding.last_p whether this is the last pa
ket the en
oder should produ
e.op An ogg_pa
ket stru
ture to �ll. libtheora will set all elements of this stru
ture, in
ludinga pointer to en
oded data. The memory for the en
oded data is owned by libtheora.Return values:0 No internal storage exists OR no pa
ket is ready-1 The en
oding pro
ess has 
ompleted1 Su

ess5.1.4.14 int theora_en
ode_tables (theora_state ∗ t, ogg_pa
ket ∗ op)Request a pa
ket 
ontaining the 
odebook tables for the stream.A pointer to the 
odebook data is pla
ed in a user-provided ogg_pa
ket stru
ture.Parameters:t A theora_state(p. 11) handle previously initialized for en
oding.op An ogg_pa
ket stru
ture to �ll. libtheora will set all elements of this stru
ture, in
ludinga pointer to the 
odebook data. The memory for the header data is owned by libtheora.Return values:0 Su

ess Generated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



5.1 theora.h File Referen
e 215.1.4.15 int theora_en
ode_YUVin (theora_state ∗ t, yuv_bu�er ∗ yuv)Submit a YUV bu�er to the theora en
oder.Parameters:t A theora_state(p. 11) handle previously initialized for en
oding.yuv A bu�er of YUV data to en
ode.Return values:OC_EINVAL En
oder is not ready, or is �nished.-1 The size of the given frame di�ers from those previously input0 Su

ess5.1.4.16 ogg_int64_t theora_granule_frame (theora_state ∗ th, ogg_int64_tgranulepos)Convert a granulepos to an absolute frame number.The granulepos is interpreted in the 
ontext of a given theora_state(p. 11) handle.Parameters:th A previously initialized theora_state(p. 11) handle (en
ode or de
ode)granulepos The granulepos to 
onvert.Returns:The frame number 
orresponding to granulepos .Return values:-1 The given granulepos is invalid (ie. negative)5.1.4.17 double theora_granule_time (theora_state ∗ th, ogg_int64_t granulepos)Convert a granulepos to absolute time in se
onds.The granulepos is interpreted in the 
ontext of a given theora_state(p. 11) handle.Parameters:th A previously initialized theora_state(p. 11) handle (en
ode or de
ode)granulepos The granulepos to 
onvert.Returns:The absolute time in se
onds 
orresponding to granulepos .Return values:-1 The given granulepos is invalid (ie. negative)Generated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



22 libtheora File Do
umentation5.1.4.18 void theora_info_
lear (theora_info ∗ 
)Clear a theora_info(p. 9) stru
ture.All values within the given theora_info(p. 9) stru
ture are 
leared, and asso
iated internal 
ode
setup data is freed.Parameters:
 A theora_info(p. 9) stru
t to initialize.5.1.4.19 void theora_info_init (theora_info ∗ 
)Initialize a theora_info(p. 9) stru
ture.All values within the given theora_info(p. 9) stru
ture are initialized, and spa
e is allo
atedwithin libtheora for internal 
ode
 setup data.Parameters:
 A theora_info(p. 9) stru
t to initialize.5.1.4.20 int theora_pa
ket_isheader (ogg_pa
ket ∗ op)Report whether a theora pa
ket is a header or not This fun
tion does no veri�
ation beyond
he
king the header �ag bit so it should not be used for bitstream identi�
ation; use theora_-de
ode_header()(p. 18) for that.Parameters:op An ogg_pa
ket 
ontaining en
oded theora data.Return values:1 The pa
ket is a header pa
ket0 The pa
ket is not a header pa
ket (and so 
ontains frame data)5.1.4.21 int theora_pa
ket_iskeyframe (ogg_pa
ket ∗ op)Report whether a theora pa
ket is a keyframe or not.Parameters:op An ogg_pa
ket 
ontaining en
oded theora data.Return values:1 The pa
ket 
ontains a keyframe image0 The pa
ket is 
ontains an interframe delta-1 the pa
ket is not an image data pa
ket at allGenerated on Wed De
 15 00:13:21 2004 for libtheora by Doxygen



5.1 theora.h File Referen
e 235.1.4.22 ogg_uint32_t theora_version_number (void)Retrieve a 32-bit version number.This number is 
omposed of a 16-bit major version, 8-bit minor version and 8 bit sub-version,
omposed as follows:(VERSION_MAJOR$<$$<$16) + (VERSION_MINOR$<$$<$8) + (VERSION_SUB)Returns:the version number.5.1.4.23 
onst 
har∗ theora_version_string (void)Retrieve a human-readable string to identify the en
oder vendor and version.Returns:a version string.
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