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Otherwise (the value of sii_time_scale is equal to 0), ShutterInterval should be interpreted as unknown or

unspecified.

NOTE 1 – A value of ShutterInterval equal to 0 may indicate that the associated video content contain screen

capture content, computer generated content, or other non-camera-capture content.

NOTE 2 – A value of ShutterInterval greater than the value of the inverse of the coded picture rate, the coded

picture interval, may indicate that the coded picture rate is greater than the picture rate at which the associated video

content was created – e.g., when the coded picture rate is 120 Hz and the picture rate of the associated video content

prior to encoding and display is 60 Hz.. The coded interval for the given temporal sub-layer Tid may be indicated

by ClockTick and elemental_duration_in_tc_minus1[ Tid ]. For example, when

fixed_pic_rate_within_cvs_flag[ Tid ] is equal to 1, picture interval for the given temporal sub-layer Tid, defined by

variable PictureInterval[ Tid ], may be specified by: PictureInterval[ Tid ] = ClockTick * (

elemental_duration_in_tc_minus1[ Tid ] + 1 ) .

sii_max_sub_layers_minus1 plus 1 specifies the maximum number of temporal sub-layers that may be

present in each CVS referring to the SPS. The value of sii_max_sub_layers_minus1 shall be in the range of

0 to 6, inclusive.

It is a requirement of bitstream conformance that the value of sii_max_sub_layers_minus1 in the shutter

interval SEI message shall be equal to the value of sps_max_sub_layers_minus1 in the SPS.

fixed_shutter_interval_within_cvs_flag equal to 1 specifies that the value of ShutterInterval is the same

for all temporal sub-layers in the CVS. fixed_shutter_interval_within_cvs_flag equal to 0 specifies that

value of ShutterInterval may not be the same for all temporal sub-layers in the CVS.

sub_layer_shutter_interval_numer[ i ] specifies the numerator used to derive sub layer shutter interval,

defined by variable subLayerShutterInterval[ i ], in units of seconds, when HighestTid is equal to i.

sub_layer_shutter_interval_denom[ i ] specifies the denominator used to derive sub layer shutter interval,

defined by variable subLayerShutterInterval[ i ], in units of seconds, when HighestTid is equal to i.

The value of subLayerShutterInterval[ i ] for HighestTid equal to i is derived as follows. When the value

of fixed_shutter_interval_within_cvs_flag is equal to 0 and the value of sub_layer_shutter_interval_denom[

i ] is greater than 0:

subLayerShutterInterval[ i ] = ShutterInterval * sub_layer_shutter_interval_numer[ i ] 

÷ sub_layer_shutter_interval_denom[ i ]

Otherwise (the value of sub_layer_shutter_interval_denom[ i ] is equal to 0), subLayerShutterInterval[ i ] 

should be interpreted as unkown or unspecified. When the value of fixed_shutter_interval_within_cvs_flag

is not  equal to 0, 

subLayerShutterInterval[ i ] = ShutterInterval

shutter_interval_information ( payloadSize ) { Descriptor

sii_num_units_in_shutter_interval u(32)

sii_time_scale u(32)

sii_max_sub_layers_minus1 u(3)

fixed_shutter_interval_within_cvs_flag u(1)

if ( !fixed_shutter_interval_within_cvs_flag ) 

for( i = 0; i  <= sps_max_sub_layers_minus1; i++ ) {

sub_layer_shutter_interval_numer[ i ] u(16)

sub_layer_shutter_interval_denom[ i ] u(16)

}

}

Table 1. Shutter interval information SEI message syntax (variant 1)

x.x.x Shutter interval information SEI message semantics (variant 1)

The shutter interval information SEI message indicates the shutter interval for the associated video content

prior to encoding and display – e.g., for camera-captured content, the amount of time that an image sensor

was exposed to produce a picture.

sii_num_units_in_shutter_interval specifies the number of time units of a clock operating at the

frequency sii_time_scale Hz that corresponds to one increment of an shutter clock tick counter. Shutter

interval, defined by variable ShutterInterval, in units of seconds, is equal to the quotient of

sii_num_units_in_shutter_interval divided by sii_time_scale. For example, when ShutterInterval is equal to

0.04 seconds, sii_time_scale may be equal to 27 000 000 and sii_num_units_in_shutter_interval may be

equal to 1 080 000.

sii_time_scale specifies the number of time units that pass in one second. For example, a time coordinate

system that measures time using a 27 MHz clock has a sii_time_scale of 27 000 000.

When the value of sii_time_scale is greater than 0, the value of ShutterInterval is specified by:

ShutterInterval = sii_num_units_in_shutter_interval ÷ sii_time_scale



Otherwise (the value of sii_time_scale is equal to 0), ShutterInterval should be interpreted as unknown or

unspecified.

NOTE 1 – A value of ShutterInterval equal to 0 may indicate that the associated video content contain screen

capture content, computer generated content, or other non-camera-capture content.

NOTE 2 – A value of ShutterInterval greater than the value of the inverse of the coded picture rate, the coded

picture interval, may indicate that the coded picture rate is greater than the picture rate at which the associated video

content was created – e.g., when the coded picture rate is 120 Hz and the picture rate of the associated video content

prior to encoding and display is 60 Hz. The coded picture interval for the given temporal sub-layer Tid may be

indicated by ClockTick and elemental_duration_in_tc_minus1[ Tid ]. For example, when

fixed_pic_rate_within_cvs_flag[ Tid ] is equal to 1, picture interval for the given temporal sub-layer Tid, defined by

variable PictureInterval[ Tid ], may be specified by: PictureInterval[ Tid ] = ClockTick * (

elemental_duration_in_tc_minus1[ Tid ] + 1 ) .

sii_max_sub_layers_minus1 plus 1 specifies the maximum number of temporal sub-layers that may be

present in each CVS referring to the SPS. The value of sii_max_sub_layers_minus1 shall be in the range of

0 to 6, inclusive.

It is a requirement of bitstream conformance that the value of sii_max_sub_layers_minus1 in the shutter

interval SEI message shall be equal to the value of sps_max_sub_layers_minus1 in the SPS.

fixed_shutter_interval_within_cvs_flag equal to 1 specifies that the value of ShutterInterval is the same

for all temporal sub-layers in the CVS. fixed_shutter_interval_within_cvs_flag equal to 0 specifies that

value of ShutterInterval may not be the same for all temporal sub-layers in the CVS.

sub_layer_num_units_in_shutter_interval[ i ] specifies the number of time units of a clock operating at

the frequency sii_time_scale Hz that corresponds to one increment of an shutter clock tick counter. Sub

layer shutter interval, defined by variable subLayerShutterInterval[ i ], in units of seconds, when

HighestTid is equal to i, is equal to the quotient of sub_layer_num_units_in_shutter_interval[ i ] divided by

sii_time_scale.

When the value of fixed_shutter_interval_within_cvs_flag is equal to 0 and the value of sii_time_scale is

greater than 0, the value of subLayerShutterInterval[ i ] is specified by:

subLayerShutterInterval[ i ] = sub_layer_num_units_in_shutter_interval[ i ]÷ sii_time_scale

Otherwise (the value of sii_time_scale is equal to 0), subLayerShutterInterval[ i ] should be interpreted as

unknown or unspecified. When the value of fixed_shutter_interval_within_cvs_flag is not equal to 0,

subLayerShutterInterval[ i ] = ShutterInterval

x.x.x Shutter interval information SEI messsage semantics (variant 2)

The shutter interval information SEI message indicates the shutter interval for the associated video content

prior to encoding and display – e.g., for camera-captured content, the amount of time that an image sensor

was exposed to produce a picture.

sii_num_units_in_shutter specifies the number of time units of a clock operating at the frequency

sii_time_scale Hz that corresponds to one increment of an shutter clock tick counter. Shutter interval,

defined by variable ShutterInterval, in units of seconds, is equal to the quotient of

sii_num_units_in_shutter_interval divided by sii_time_scale. For example, when ShutterInterval is equal to

0.04 seconds, sii_time_scale may be equal to 27 000 000 and sii_num_units_in_shutter_interval may be

equal to 1 080 000.

sii_time_scale specifies the number of time units that pass in one second. For example, a time coordinate

system that measures time using a 27 MHz clock has a sii_time_scale of 27 000 000.

When the value of sii_time_scale is greater than 0, the value of ShutterInterval is specified by:

ShutterInterval = sii_num_units_in_shutter_interval ÷ sii_time_scale

shutter_interval_information ( payloadSize ) { Descriptor

sii_num_units_in_shutter_interval u(32)

sii_time_scale u(32)

sii_max_sub_layers_minus1 u(3)

fixed_shutter_interval_within_cvs_flag u(1)

if ( !fixed_shutter_interval_within_cvs_flag ) 

for( i = 0; i  <= sps_max_sub_layers_minus1; i++ ) {

sub_layer_num_units_in_shutter_interval[ i ] u(32)

}

}

Table 2. Shutter interval information SEI message syntax (variant 2)
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