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Abstract

This document provides draft specification text for Nokia 3DV-TM, where mostly high-level syntax, semantics, and decoding process are described.

In 7.3.1Nal unit syntax, replace the syntax table with:

	nal_unit( NumBytesInNALunit ) {
	C
	Descriptor

	
forbidden_zero_bit
	All
	f(1)

	
nal_ref_idc
	All
	u(2)

	
nal_unit_type
	All
	u(5)

	
NumBytesInRBSP = 0
	
	

	
nalUnitHeaderBytes = 1
	
	

	
if( nal_unit_type  = =  14  | |  nal_unit_type  = =  20  | |  nal_unit_type  = =  21) {
	
	

	

svc_extension_flag
	All
	u(1)

	

DepthFlag = svc_extension_flag
	
	

	

if( svc_extension_flag  &&  ( nal_unit_type  = =  14  | |  nal_unit_type  = =  20 ) ))
	
	

	


nal_unit_header_svc_extension( )  /* specified in Annex G */
	All
	

	

else
	
	

	


nal_unit_header_mvc_extension( )  /* specified in Annex H */
	All
	

	

nalUnitHeaderBytes += 3
	
	

	
}
	
	

	
for( i = nalUnitHeaderBytes; i < NumBytesInNALunit; i++ ) {
	
	

	

if( i + 2 < NumBytesInNALunit && next_bits( 24 )  = =  0x000003 ) {
	
	

	


rbsp_byte[ NumBytesInRBSP++ ]
	All
	b(8)

	


rbsp_byte[ NumBytesInRBSP++ ]
	All
	b(8)

	


i += 2
	
	

	


emulation_prevention_three_byte  /* equal to 0x03 */
	All
	f(8)

	

} else
	
	

	


rbsp_byte[ NumBytesInRBSP++ ]
	All
	b(8)

	
}
	
	

	}
	
	


In 7.3.2.1.3,Subset sequence parameter set data syntax, replace the syntax table with:

	subset_seq_parameter_set_rbsp( ) {
	C
	Descriptor

	
seq_parameter_set_data( )
	0
	

	
if( profile_idc  = =  83  | |  profile_idc  = =  86 ) {
	
	

	

seq_parameter_set_svc_extension( )  /* specified in Annex G */
	0
	

	

svc_vui_parameters_present_flag
	0
	u(1)

	

if( svc_vui_parameters_present_flag  = =  1 )
	
	

	


svc_vui_parameters_extension( )  /* specified in Annex G */
	0
	

	
} else if( profile_idc  = =  118  | |  profile_idc  = =  128 ) {
	
	

	

bit_equal_to_one  /* equal to 1 */
	0
	f(1)

	

seq_parameter_set_mvc_extension( )  /* specified in Annex H */
	0
	

	

mvc_vui_parameters_present_flag
	0
	u(1)

	

if( mvc_vui_parameters_present_flag  = =  1 )
	
	

	


mvc_vui_parameters_extension( )  /* specified in Annex H */
	0
	

	
} else if( profile_idc  = =  138 ) {
	
	

	

bit_equal_to_one  /* equal to 1 */
	
	

	

seq_parameter_set_3dvc_extension( )
	0
	

	
} else if( profile_idc  = =  139 ) {
	
	

	

bit_equal_to_one  /* equal to 1 */
	
	

	

seq_parameter_set_mvc_extension( )
	0
	

	

seq_parameter_set_3dvc_extension( )
	0
	

	
}
	
	

	
additional_extension3_flag
	0
	u(1)

	
if( additional_extension3_flag  = =  1 )
	
	

	

while( more_rbsp_data( ) )
	
	

	


additional_extension3_data_flag
	0
	u(1)

	
rbsp_trailing_bits( )
	0
	

	}
	
	


In 7.3.3, Slice header syntax, replace the syntax table with:

	slice_header( ) {
	C
	Descriptor

	
first_mb_in_slice
	2
	ue(v)

	
slice_type
	2
	ue(v)

	
pic_parameter_set_id
	2
	ue(v)

	
if( separate_colour_plane_flag  = =  1 )
	
	

	

colour_plane_id
	2
	u(2)

	
frame_num
	2
	u(v)

	
if( !frame_mbs_only_flag ) {
	
	

	

field_pic_flag
	2
	u(1)

	

if( field_pic_flag )
	
	

	


bottom_field_flag
	2
	u(1)

	
}
	
	

	
if( IdrPicFlag )
	
	

	

idr_pic_id
	2
	ue(v)

	
if( pic_order_cnt_type  = =  0 ) {
	
	

	

pic_order_cnt_lsb
	2
	u(v)

	

if( bottom_field_pic_order_in_frame_present_flag &&  !field_pic_flag )
	
	

	


delta_pic_order_cnt_bottom
	2
	se(v)

	
}
	
	

	
if( pic_order_cnt_type = = 1 && !delta_pic_order_always_zero_flag ) {
	
	

	

delta_pic_order_cnt[ 0 ]
	2
	se(v)

	

if( bottom_field_pic_order_in_frame_present_flag  &&  !field_pic_flag )
	
	

	


delta_pic_order_cnt[ 1 ]
	2
	se(v)

	
}
	
	

	
if( redundant_pic_cnt_present_flag )
	
	

	

redundant_pic_cnt
	2
	ue(v)

	
if( slice_type  = =  B )
	
	

	

direct_spatial_mv_pred_flag
	2
	u(1)

	
if( slice_type  = =  P  | |  slice_type  = =  SP  | |  slice_type  = =  B ) {
	
	

	

num_ref_idx_active_override_flag
	2
	u(1)

	

if( num_ref_idx_active_override_flag ) {
	
	

	


num_ref_idx_l0_active_minus1
	2
	ue(v)

	


if( slice_type  = =  B )
	
	

	



num_ref_idx_l1_active_minus1
	2
	ue(v)

	

}
	
	

	
}
	
	

	
if( nal_unit_type  = =  21 )
	
	

	

ref_pic_list_3dv_modification( )  /* specified in Annex I */
	
	

	
if( nal_unit_type  = =  20 )
	
	

	

ref_pic_list_mvc_modification( )  /* specified in Annex H */
	2
	

	
else
	
	

	

ref_pic_list_modification( )
	2
	

	
if( ( weighted_pred_flag  &&  ( slice_type  = =  P  | |  slice_type  = =  SP ) )  | |


( weighted_bipred_idc  = =  1  &&  slice_type  = =  B ) )
	
	

	

pred_weight_table( )
	2
	

	
if( nal_ref_idc != 0 )
	
	

	

dec_ref_pic_marking( )
	2
	

	
if( entropy_coding_mode_flag  &&  slice_type  !=  I  &&  slice_type  !=  SI )
	
	

	

cabac_init_idc
	2
	ue(v)

	
slice_qp_delta
	2
	se(v)

	
if( slice_type  = =  SP  | |  slice_type  = =  SI ) {
	
	

	

if( slice_type  = =  SP )
	
	

	


sp_for_switch_flag
	2
	u(1)

	

slice_qs_delta
	2
	se(v)

	
}
	
	

	
if( deblocking_filter_control_present_flag ) {
	
	

	

disable_deblocking_filter_idc
	2
	ue(v)

	

if( disable_deblocking_filter_idc  !=  1 ) {
	
	

	


slice_alpha_c0_offset_div2
	2
	se(v)

	


slice_beta_offset_div2
	2
	se(v)

	

}
	
	

	
}
	
	

	
if( num_slice_groups_minus1 > 0  &&


slice_group_map_type >= 3  &&  slice_group_map_type <= 5)
	
	

	

slice_group_change_cycle
	2
	u(v)

	
if( ( nal_unit_type  = =  21 )  &&  


( slice_type  !=  I  &&  slice_type  !=  SI ) )
	
	

	

if( DepthFlag  = =  0 )
	
	

	


dmvp_flag
	1
	u(1)

	

else if( ( ( slice_type==P  | |  slice_type  = =  SP )  &&  



( weighted_pred_flag  = =  0 ) )  | |  



( slice_type  = =  B  &&  ( weighted_bipred_idc  = =  0 ) ) )
	
	

	


depth_weighted_pred_flag
	1
	u(1)

	}
	
	


Replace Table 7-1 with: 
	nal_unit_type
	Content of NAL unit and RBSP syntax structure
	C
	Annex A
NAL unit
type class
	Annex G NAL unit
type class
	Annex I
NAL unit
type class

	0
	Unspecified
	
	non-VCL
	non-VCL
	non-VCL

	1
	Coded slice of a non-IDR picture
slice_layer_without_partitioning_rbsp( )
	2, 3, 4
	VCL
	VCL
	VCL

	2
	Coded slice data partition A 
slice_data_partition_a_layer_rbsp( )
	2
	VCL
	not applicable
	not applicable

	3
	Coded slice data partition B 
slice_data_partition_b_layer_rbsp( )
	3
	VCL
	not applicable
	not applicable

	4
	Coded slice data partition C 
slice_data_partition_c_layer_rbsp( )
	4
	VCL
	not applicable
	not applicable

	5
	Coded slice of an IDR picture
slice_layer_without_partitioning_rbsp( )
	2, 3
	VCL
	VCL
	VCL

	6
	Supplemental enhancement information (SEI)
sei_rbsp( )
	5
	non-VCL
	non-VCL
	non-VCL

	7
	Sequence parameter set
seq_parameter_set_rbsp( )
	0
	non-VCL
	non-VCL
	non-VCL

	8
	Picture parameter set
pic_parameter_set_rbsp( )
	1
	non-VCL
	non-VCL
	non-VCL

	9
	Access unit delimiter
access_unit_delimiter_rbsp( )
	6
	non-VCL
	non-VCL
	non-VCL

	10
	End of sequence
end_of_seq_rbsp( )
	7
	non-VCL
	non-VCL
	non-VCL

	11
	End of stream
end_of_stream_rbsp( )
	8
	non-VCL
	non-VCL
	non-VCL

	12
	Filler data
filler_data_rbsp( )
	9
	non-VCL
	non-VCL
	non-VCL

	13
	Sequence parameter set extension
seq_parameter_set_extension_rbsp( )
	10
	non-VCL
	non-VCL
	non-VCL

	14
	Prefix NAL unit
prefix_nal_unit_rbsp( )  /* specified in Annex G */
	2
	non-VCL
	suffix dependent
	suffix dependent

	15
	Subset sequence parameter set
subset_seq_parameter_set_rbsp( )  /* specified in Annex G and Annex I */
	0
	non-VCL
	non-VCL
	non-VCL

	16
	3DV parameters update
	11
	non-VCL
	non-VCL
	VCL

	17..18
	Reserved
	
	non-VCL
	non-VCL
	non-VCL

	19
	Coded slice of an auxiliary coded picture without partitioning
slice_layer_without_partitioning_rbsp( )
	2, 3, 4
	non-VCL
	non-VCL
	non-VCL

	20
	Coded slice extension
slice_layer extension_rbsp( )  /* specified in Annex G and Annex I */
	2, 3, 4
	non-VCL
	VCL
	VCL

	21
	Coded slice extension for Multiview and Depth video
slice_layer_extension_rbsp( ) /* specified in Annex I and Annex I */
	2, 3, 4
	non-VCL
	non-VCL
	VCL

	22..23
	Reserved
	
	non-VCL
	non-VCL
	non-VCL

	24..31
	Unspecified
	
	non-VCL
	non-VCL
	non-VCL


In 7.4.2.1.3, Subset sequence parameter set data semantics, make the following changes:

Add the following text after the paragraph starting with “additional_extension2_data_flag”: 
additional_extension3_flag equal to 0 specifies that no additional_extension3_data_flag syntax elements are present in the subset sequence parameter set RBSP syntax structure. additional_extension3_flag shall be equal to 0 in bitstreams conforming to this Recommendation | International Standard. The value of 1 for additional_extension3_flag is reserved for future use by ITU-T | ISO/IEC. Decoders shall ignore all data that follow the value 1 for additional_extension3_flag in a subset sequence parameter set NAL unit.

additional_extension3_data_flag may have any value. It shall not affect the conformance to profiles specified in Annex A, G, H, or I. 

Append the following to the end of 7.4.3, Slice header semantics.

dmvp_flag equal to 0 specifies that the inter and inter-view prediction process specified in H.8.4 is applied. dmvp_flag equal to 1 specifies that the inter and inter-view prediction process specified in I.x.x is applied.

depth_weighted_pred_flag equal to 0 specifies that no depth-range-based weighted prediction is used for P, SP, or B slices of depth view components. depth_weighted_pred_flag equal to 1 specifies that depth-range-based weighted prediction is used for P, SP, and B slices of depth view components.
I Annex I
Multiview and depth video coding

(This annex forms an integral part of this Recommendation | International Standard)

This annex specifies MVC extensions for inclusion of depth maps video coding, referred to as 3DVC.

I.x Syntax and semantics

This clause specifies syntax and semantics for coded video sequences that conform to one or more of the profiles specified in this annex.
I.x.x Sequence parameter set 3DVC extension syntax
	seq_parameter_set_3dvc_extension( ) {
	C
	Descriptor

	
depth_views_flag
	0
	u(1)

	
if( depth_views_flag ){
	
	

	

3dv_acquisition_idc
	0
	u(2)

	

if( ( 3dv_acquisition_idc )  &&  ( num_views_minus1 > 0 ) )
	
	

	


for( i = 0; i < num_views_minus1; i++ )
	
	

	



view_id_3dv[ i ]
	0
	ue(v)

	

if( 3dv_acquisition_idc  = =  1  | |  3dv_acquisition_idc  = =  2 )
	
	

	


3dv_acquisition_info( 2, SPS )
	
	

	

jvf_idc
	0
	u(2)

	

if( jvf_idc  = =  1 )
	
	

	


jvf_threshold
	0
	ue(v)

	

reduced_resolution_flag
	0
	u(1)

	

if( reduced_resolution_flag ) {
	
	

	


ori_width_in_MB_minus1
	0
	ue(v)

	


ori_height_in_MB_minus1
	0
	ue(v)

	

}
	
	

	
}
	
	

	}
	
	


I.x.x.x 3DV acquisition information syntax
	3dv_acquisition_info( predDirection, frameIdc ) {
	C
	Descriptor

	
z_near_flag
	0 | 11
	u(1)

	
z_far_flag
	0 | 11
	u(1)

	
focal_length_x_flag
	0 | 11
	u(1)

	
focal_length_y_flag
	0 | 11
	u(1)

	
principal_point_x_flag
	0 | 11
	u(1)

	
principal_point_y_flag
	0 | 11
	u(1)

	
translation_flag
	0 | 11
	u(1)

	
if( z_near_flag )
	
	

	

3dv_acquisition_element( 0, predDirection, 7, 0, ZNearSign, ZNearExp, ZNearMantissa, ZNearManLen )
	
	

	
if( z_far_flag )
	
	

	

3dv_acquisition_element( 0, predDirection, 7, 0, ZFarSign, ZFarExp, ZFarMantissa, ZFarManLen )
	
	

	
if( focal_length_x_flag ) 
	
	

	

3dv_acquisition_element( 0, predDirection, 6, 1, FocalLengthXSign, FocalLengthXExp, FocalLengthXMantissa, FocalLengthXManLen )
	
	

	
if( focal_length_y_flag )
	
	

	

3dv_acquisition_element( 0, predDirection, 6, 1, FocalLengthYSign, FocalLengthYExp, FocalLengthYMantissa, FocalLengthYManLen )
	
	

	
if( principal_point_x_flag ) 
	
	

	

3dv_acquisition_element( 0, predDirection, 6, 1, PrincipalPointXSign, PrincipalPointXExp, PrincipalPointXMantissa, PrincipalPointXManLen )
	
	

	
if( principal_point_y_flag )
	
	

	

3dv_acquisition_element( 0, predDirection, 6, 1, PrincipalPointYSign, PrincipalPointYExp, PrincipalPointYMantissa, PrincipalPointYManLen )
	
	

	
if( translation_flag )
	
	

	

3dv_acquisition_element( 1, predDirection, 6, 1, TXSign, TXExp, TXMantissa, TXManLen )
	
	

	}
	
	


I.x.x.x.x 3DV acquisition element syntax
	3dv_acquisition_element( deltaFlag, predDirection, precMode, expLen, OutSign, OutExp, OutMantissa, OutManLen ) {
	C
	Descriptor

	
if( num_views_minus1 + 1 – deltaFlag > 1 )
	
	

	

element_equal_flag
	0 | 11
	u(1)

	
if( element_equal_flag  = =  0 )
	
	

	

numValues = num_views_minus1 + 1 – deltaFlag 
	
	

	
else
	
	

	

numValues = 1
	
	

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

	

if( predDirection  = =  2  &&  i  = =  0 ) {
	
	

	


if( precMode  = =  0 ) {
	
	

	



matissa_len_minus1
	0 | 11
	u(5)

	



OutManLen[ frameIdc, i ] = manLen = mantissa_len_minus + 1
	
	

	


} else
	
	

	



prec
	0 | 11
	u(5)

	

}
	
	

	

if( predDirection  = =  2 ) {
	
	

	


sign0
	0 | 11
	u(1)

	


OutSign[ frameIdc, i ] = sign0
	
	

	


exponent0
	0 | 11
	u(expLen)

	


OutExp[ frameIdc, i ] = exponent0
	
	

	


if( precMode  = =  1 ) {
	
	

	



if( exponent0  = =  0 )
	
	

	




OutManLen[ frameIdc, i ] = manLen = Max( 0, prec – 30 )
	
	

	



else
	
	

	




OutManLen[ frameIdc, i ] = manLen = 






Max( 0, exponent0 + prec – 31 )
	
	

	


}
	
	

	


mantissa0
	0 | 11
	u(manLen)

	


OutMantissa[ frameIdc, i ] = mantissa0
	
	

	

} else {
	
	

	


skip_flag
	0 | 11
	u(1)

	


if( skip_flag  = =  0 ) {
	
	

	



sign1
	0 | 11
	u(1)

	



OutSign[ frameIdc, i ] = sign1
	
	

	



exponent_skip_flag
	0 | 11
	u(1)

	



if( exponent_skip_flag  = =  0 ) {
	
	

	




exponent1
	0 | 11
	u(expLen)

	




OutExp[ frameIdc, i ] = exponent1
	
	

	



} else
	
	

	




OutExp[ frameIdc, i ] = OutExp[ frameNum0, i ]
	
	

	



mantissa_diff
	0 | 11
	se(v)

	



mantissaPred = (( OutMantissa[ frameNum0, i ] * predWeight0 +





OutMantissa[ frameNum1, i ] * ( 64-predWeight0 ) + 32 ) >> 6 )
	
	

	



OutMantissa[ frameIdc, i ] = mantissaPred + mantissa_diff
	
	

	



OutManLen[ frameIdc, i ] = OutManLen[ frameNum0, i ]
	
	

	


} else {
	
	

	



OutSign[ frameIdc, i ] = OutSign[ frameNum0, i ]
	
	

	



OutExp[ frameIdc, i ] = OutExp[ frameNum0, i ]
	
	

	



OutMantissa[ frameIdc, i ] = OutMantissa[ frameNum0, i ]
	
	

	



OutManLen[ frameIdc, i ] = OutManLen[ frameNum0, i ]
	
	

	


}
	
	

	

}
	
	

	
}
	
	

	
if( element_equal_flag  = =  1 ) {
	
	

	

for( i = 1; i < num_views_minus1 + 1 – deltaFlag; i++ ) {
	
	

	


OutSign[ frameIdc, i ] = OutSign[ frameIdc, 0 ]
	
	

	


OutExp[ frameIdc, i ] = OutExp[ frameIdc, 0 ]
	
	

	


OutMantissa[ frameIdc, i ] = OutMantissa[ frameIdc, 0 ]
	
	

	


OutManLen[ frameIdc, i ] = OutManLen[ frameIdc, 0 ]
	
	

	

}
	
	

	
}
	
	

	}
	
	


I.x.x 3DV parameter update RBSP syntax
	3dv_parameter_update_rbsp( ) {
	C
	Descriptor

	
pred_direction
	11
	u(2)

	
if( pred_direction  = =  0  | |  pred_direction  = =  1 ) {
	
	

	

frame_num_diff0_minus1
	11
	ue(v)

	

frameNum0 = frame_num – 1 – frame_num_diff0_minus1
	
	

	

if( frameNum0 < 0 ) frameNum0 += MaxFrameNum
	
	

	

predWeight0 = 64
	
	

	
}
	
	

	
if( pred_direction  = =  0 ) {
	
	

	

frame_num_diff1_minus1
	11
	ue(v)

	

pred_weight0
	11
	u(6)

	

frameNum1 = frame_num – 1 – frame_num_diff1_minus1
	
	

	

if( frameNum1 < 0 ) frameNum1 += MaxFrameNum
	
	

	

predWeight0 = pred_weight0
	
	

	
}
	
	

	
num_views_minus1
	11
	ue(v)

	
3dv_acquisition_info( pred_direction, frame_num )
	
	

	
rbsp_trailing_bits( )
	
	

	}
	
	


I.x.x.x Sequence parameter set 3DVC extension semantics
depth_views_flag equal to 0 specifies that no depth related information is present in the sequence parameter set and no depth view components is present in the coded video sequence referring to this sequence parameter set. depth_views_flag equal to 1 specifies that depth related information is present in the sequence parameter set.
3dv_acquisition_idc equal to 0 indicates that no 3DV acquisition parameters are present in the sequence parameter set and at least one 3DV parameter update NAL unit shall be present in each access unit. 3dv_acquisition_idc equal to 1 indicates that 3DV acquisition parameters are present in the sequence parameter set and valid for the entire coded video sequence. 3dv_acquisition_idc equal to 2 indicates that 3DV acquisition parameters are present in the sequence parameter set and at least one 3DV parameter update NAL unit shall be present in each access unit. 3dv_acquisition_idc equal to 3 is reserved.

view_id_3dv[ i ] specifies the order of views for 3DV acquisition parameters. Each view_id_3dv[ i ] is a view_id value that may be present in the bitstream.
jvf_idc equal to 0 specifies that joint multiview depth filtering is not used. jvf_idc equal to 1 specifies that joint multiview depth filtering may be used and, if used, a fixed threshold for filtering is used. jvf_idc equal to 2 specifies that joint multiview depth filtering may be used and, if used, an adaptive threshold for filtering is used. jvf_idc equal to 3 is reserved.
jvf_threshold specifies the threshold used in joint multiview depth filtering. The value of jvf_threshold shall be in the range of 0 to 255, inclusive.
reduced_resolution_flag equal to 0 specifies that either only depth or texture view components are present or the depth view components have the same spatial resolution as texture view components. reduced_resolution_flag equal to 1 specifies that the depth view compnents have a different spatial resolution than that for the texture view components.

ori_width_in_MB_minus1 + 1 and ori_height_in_MB_minus1 + 1 specify the width and height of depth view compnents in macroblocks.
I.x.x.x 3DV acquisition information semantics
The contents of the syntax structure are controlled through input variables predDirection and frameIdc the semantics of which are as follows.

–
predDirection equal to 2 specifies that the first loop entry of the element is not predicted and coded in the sign, exponent, and mantissa syntax elements. predDirection equal to 0 or 1 specifies that the first loop entry of the element is predicted and a difference relative to a prediction value is coded in the difference syntax element.

–
frameIdc may be equal to “SPS” indicating a sequence parameter set, or it may be a frame_num value for short-term reference pictures and non-reference pictures. [Ed. frameIdc could also be a long-term picture index for long-term reference pictures.]

z_near_flag equal to 0 specifies that the syntax elements specifying the closest depth value are not present in the syntax structure. z_near_flag equal to 1 specifies that the syntax elements specifying the closest depth value are present in the syntax structure.

z_far_flag equal to 0 specifies that the syntax elements specifying the farthest depth value are not present in the syntax structure. z_near_flag equal to 1 specifies that the syntax elements specifying the farthest depth value are present in the syntax structure.
focal_length_x_flag equal to 0 specifies that the syntax elements specifying the horizontal focal length are not present in the syntax structure. focal_length_x_flag equal to 1 specifies that the syntax elements specifying the horizontal focal length are present in the syntax structure.

focal_length_y_flag equal to 0 specifies that the syntax elements specifying the vertical focal length are not present in the syntax structure. focal_length_y_flag equal to 1 specifies that the syntax elements specifying the vertical focal length are present in the syntax structure.

principal_point_x_flag equal to 0 specifies that the syntax elements specifying the horizontal principal point are not present in the syntax structure. principal_point_x_flag equal to 1 specifies that the syntax elements specifying the horizontal principal point are present in the syntax structure.

principal_point_y_flag equal to 0 specifies that the syntax elements specifying the vertical principal point are not present in the syntax structure. principal_point_y_flag equal to 1 specifies that the syntax elements specifying the vertical principal point are present in the syntax structure.

translation_flag equal to 0 specifies that the syntax elements specifying the horizontal translation between views are not present in the syntax structure. translation_flag equal to 1 specifies that the syntax elements specifying the horizontal translation between views are present in the syntax structure.

I.x.x.x 3DV acquisition element semantics
The syntax structure specifies the value of an element in 3DV acquisition information. The element may contain one or more loop entries i of the order specified by view_id_3dv syntax elements.

The contents of the syntax structure are controlled through input variables predDirection, precMode, and expLen the semantics of which are as follows.

–
deltaFlag equal to 0 specifies that the each loop entry corresponds to a value specific to the view indicated by i. deltaFlag equal to 1 specifies that each loop entry corresponds to a difference of values between the views indicated by i and i + 1.

–
predDirection equal to 2 specifies that the first loop entry of the element is not predicted and coded in the sign, exponent, and mantissa syntax elements. predDirection equal to 0 or 1 specifies that the first loop entry of the element is predicted and a difference relative to a prediction value is coded in the difference syntax element.
–
precMode equal to 0 specifies that the number of bits in the mantissa syntax element.
–
expLen specifies the number of bits in the exponent syntax element.

The syntax structure uses OutSign, OutExp, and OutMantissa variables for both input and output, where each variable is indexed by [ frameIdc, viewIdc ], frameIdc being a frame indicator (either “SPS” or frame_num value) and viewIdc being a view indicator (in the order views for 3DV acquisition parameters).

element_equal_flag equal to 0 specifies that the sign, exponent, and mantissa may not be identical to respective values for any two loop entries i and j. element_equal_flag equal to 1 specifies that the sign, exponent, and mantissa are identical to respective values for any two loop entries i and j.
mantissa_len_minus1 + 1 specifies the number of bits in the mantissa syntax element. The value of mantissa_len_minus1 shall be in the range of 0 to 31, inclusive.
prec specifies the exponent of the maximum allowable truncation error for the value represented by the sign, exponent, and mantissa given by 2−prec. The value of prec shall be in the range of 0 to 31, inclusive.
sign0 equal to 0 indicates that the sign of the value provided in the loop entry is positive. sign0 equal to 1 indicates that the sign is negative.

exponent0 specifies the exponent of the value provided by the loop entry. The value of exponent0 shall be in the range of 0 to 2expLen – 2, inclusive. The value 2expLen – 1 is reserved for future use by ITU‑T | ISO/IEC. Decoders shall treat the value 2expLen – 1 as indicating an unspecified value.

mantissa0 specifies the mantissa of the value provided by the loop entry. 

skip_flag equal to 0 specifies that syntax elements sign1, exponent_skip_flag and mantissa_diff are present for the loop entry. skip_flag equal to 1 specifies that elements sign1, exponent_skip_flag and mantissa_diff are not present for the loop entry.

sign1 equal to 0 indicates that the sign of the value provided in the loop entry is positive. sign1 equal to 1 indicates that the sign is negative.

exponent1, if present, specifies the exponent of the value provided by the loop entry. The value of exponent1 shall be in the range of 0 to 2expLen – 2, inclusive. The value 2expLen – 1 is reserved for future use by ITU‑T | ISO/IEC. Decoders shall treat the value 2expLen – 1 as indicating an unspecified value.
mantissa_diff specifies the difference of the mantissa of the value provided by the loop entry relative to its prediction value.

I.x.x.x 3DV parameter update semantics
pred_direction equal to 0 specifies that the 3DV acquisition variables for the base view may be predicted from the respective variables of two pictures. pred_direction equal to 1 specifies that the 3DV acquisition variables for the base view may be predicted from the respective variables of one picture. pred_direction equal to 2 specifies that the 3DV acquisition variables for the base view are not predicted. The value of pred_direction shall be in the range of 0 to 2, inclusive.
frame_num_diff0_minus1 + 1 specifies a first frame_num value to be used in prediction of 3DV acquisition variables relative to the frame_num value of the current picture.

frame_num_diff1_minus1 + 1 specifies a second frame_num value to be used in prediction of 3DV acquisition variables relative to the frame_num value of the current picture.

pred_weight0 specifies a weight associated with the a first frame_num value derived from frame_num_diff0_minus1 and used for predicting 3DV acquisition variables.
num_views_minus1 + 1 specifies the number of views for which depth parameters are specified in the included 3dv_acquisition_info( ) structure.

I.x Decoding process

I.x.x Decoding process for 3DV acquisition information
This process is invoked for decoding of the 3dv_acquisition_info( ) syntax structure in sequence parameter set 3DVC extension and for decoding of 3DV parameter update RBSP. 

Outputs of this process are 
–
the closest depth values ZNear[ frameIdc, i ] and the respective variables respective variables ZNearSign[ frameIdc, i ], ZNearExponent[ frameIdc, i ], ZNearMantissa[ frameIdc, i ], ZNearManLen[ frameIdc, i ];

–
the farthest depth values ZFar[ frameIdc, i ] and the respective variables respective variables ZFarSign[ frameIdc, i ], ZFarExponent[ frameIdc, i ], ZFarMantissa[ frameIdc, i ], ZFarManLen[ frameIdc, i ];

–
the horizontal focal length values FocalLengthX[ frameIdc, i ] and the respective variables respective variables FocalLengthXSign[ frameIdc, i ], FocalLengthXExponent[ frameIdc, i ], FocalLengthXMantissa[ frameIdc, i ], FocalLengthXManLen[ frameIdc, i ];

–
the vertical focal length values FocalLengthY[ frameIdc, i ] and the respective variables respective variables FocalLengthYSign[ frameIdc, i ], FocalLengthYExponent[ frameIdc, i ], FocalLengthYMantissa[ frameIdc, i ], FocalLengthYManLen[ frameIdc, i ];

–
the horizontal principal point values PrincipalPointX[ frameIdc, i ] and the respective variables respective variables PrincipalPointXSign[ frameIdc, i ], PrincipalPointXExponent[ frameIdc, i ], PrincipalPointXMantissa[ frameIdc, i ], PrincipalPointXManLen[ frameIdc, i ];

–
the vertical principal point values PrincipalPointY[ frameIdc, i ] and the respective variables respective variables PrincipalPointYSign[ frameIdc, i ], PrincipalPointYExponent[ frameIdc, i ], PrincipalPointYMantissa[ frameIdc, i ], PrincipalPointYManLen[ frameIdc, i ];

–
the horizontal translation values TX[ frameIdc, i ] and the respective variables respective variables TXSign[ frameIdc, i ], TXExponent[ frameIdc, i ], TXMantissa[ frameIdc, i ], TXManLen[ frameIdc, i ];
where frameIdc is equal to “SPS” for decoding of the 3dv_acquisition_info( ) syntax structure in sequence parameter set 3DVC extension and frame_num otherwise, and i is the index to the order of views for 3DV acquisition parameters. 
If no 3DV parameter update RBSP is present for the current access unit, the 3dv_acquisition_info( ) syntax structure in the active sequence parameter set is in effect.

Some of the views for which the 3DV acquisition information is included in the 3dv_acquisition_info( ) syntax structure may not be present in the coded video sequence.

The output variables x in Table I-X are derived as follows from the respective variables f, s, e, n, and v indicated in Table I-X.

–
If f is equal to 0 in 3DV parameter update RBSP, f in the active in sequence parameter set 3DVC extension shall be equal to 1 and x[ frame_num, i ] = x[ SPS, i ], s[ frame_num, i ] = s[ SPS, i ], e[ frame_num, i ] = e[ SPS, i ], and n[ frame_num, i ] = n[ SPS, i ] for all values of i and for “SPS” pointing to the active sequence parameter set. 

–
Else if f is equal to 1, the variable x computed as follows for [ frameIdc, i ] where i is index to the order of views for 3DV acquisition parameters:
–
If 0 < e < 127, x = (−1)s * 2e−31 * (1 + n ÷ 2v).

–
Otherwise (e is equal to 0), x = (−1)s * 2−(30+v) * n.

NOTE – The above specification is similar to that found in IEC 60559:1989, Binary floating-point arithmetic for microprocessor systems.

Table I-X – Association between depth parameter variables and syntax elements.

	x
	f
	s
	e
	n
	v

	ZNear
	z_near_flag
	ZNearSign
	ZNearExp
	ZNearMantissa
	ZNearManLen

	ZFar
	z_far_flag
	ZFarSign
	ZFarExp
	ZFarMantissa
	ZFarManLen

	FocalLengthX
	focal_length_flag
	FocalLengthXSign
	FocalLengthXExp
	FocalLengthXMantissa
	FocalLengthXManLen

	FocalLengthY
	focal_length_flag
	FocalLengthYSign
	FocalLengthYExp
	FocalLengthYMantissa
	FocalLengthYManLen

	PrincipalPointX
	principal_point_flag
	PrincipalPointXSign
	PrincipalPointXExp
	PrincipalPointXMantissa
	PrincipalPointXManLen

	PrincipalPointY
	principal_point_flag
	PrincipalPointYSign
	PrincipalPointYExp
	PrincipalPointYMantissa
	PrincipalPointYManLen

	TX
	translation_flag
	TXSign
	TXExp
	TXMantissa
	TXManLen


I.x.x Inter prediction process for depth view components
Subclause H.8.4 is applied with the following additional step applied between steps 3 and 4 in subclause 8.4.
When (depth_weighted_pred_flag is equal to 1 and (slice_type % 5) is equal to 0 or 3) or (depth_weighted_bipred_flag is equal to 1 and (slice_type % 5) is equal to 1), the derivation process for prediction weights in depth-range-based weighted prediction is invoked. The inputs to this process are
–
the reference indices refIdxL0 and refIdxL1,

–
the prediction utilization flags predFlagL0 and predFlagL1.
Outputs of this process are variables for weighted prediction logWDC, w0C, w1C, o0C, o1C with C being replaced by L and, when ChromaArrayType is not equal to 0, Cb and Cr.

I.x.x.x Derivation process for prediction weights in depth-range-based weighted prediction
Inputs to this process are 

–
the reference indices refIdxL0 and refIdxL1,

–
the prediction utilization flags predFlagL0 and predFlagL1.

Outputs of this process are variables for weighted prediction logWDC, w0C, w1C, o0C, o1C with C being replaced by L and, when ChromaArrayType is not equal to 0, Cb and Cr.

When predFlagL0 is equal to 1, the following is applied.

–
Let the value of FrameNum associated with refIdxL0 be equal to frameNumPred.
–
The derivation process for a single prediction weight in depth-range-based weighted prediction is invoked with zN1 equal to ZNear[ frame_num, 0 ], zF1 equal to ZFar[ frame_num, 0 ], zN2 equal to ZNear[ frameNumPred, 0 ], zF2 equal to ZFar[ frameNumPred, 0 ], and lX equal to 0. 

When predFlagL1 is equal to 1 and depth_weighted_bipred_flag is equal to 1, the following is applied.
–
Let the value of FrameNum associated with refIdxL1 be equal to frameNumPred.
–
The derivation process for a single prediction weight in depth-range-based weighted prediction is invoked with zN1 equal to ZNear[ frame_num, 0 ], zF1 equal to ZFar[ frame_num, 0 ], zN2 equal to ZNear[ frameNumPred, 0 ], zF2 equal to ZFar[ frameNumPred, 0 ], and lX equal to 1. 

logWDC is set equal to 6.

I.x.x.x.x Derivation process for a single prediction weight in depth-range-based weighted prediction
Inputs to this process are 

–
values of the closest and farthest depth for the current picture, zN1 and zF1 respectively,
–
values of the closest and farthest depth of a reference picture, zN2 and zF2 respectively,
–
reference picture list indication lX where X may be equal to 0 or 1.
Outputs of this process are variables for weighted prediction w0XC, and oXC, o1C with X being replaced by the value of lX and C being replaced by L and, when ChromaArrayType is not equal to 0, Cb and Cr.

Let variable a be equal to 32.

Let z1 be equal to 1 ÷ ( ( a ÷ 255 ) * ( ( 1 ÷ zN1 ) – ( 1 ÷ zF1 ) ) + ( 1 ÷ zF1 ) )
Let z2 be equal to 1 ÷ ( ( ( a + 2*64 ) ÷ 255 ) * ( ( 1 ÷ zN1 ) – ( 1 ÷ zF1 ) ) + ( 1 ÷ zF1 ) )

Let y1 be equal to round( 255 * ( ( 1 ÷ z1 ) – ( 1 ÷ zF2 ) ) ÷ ( ( 1 ÷ zN2 ) – ( 1 ÷ zF2 ) ) )
Let y2 be equal to round( 255 * ( ( 1 ÷ z2 ) – ( 1 ÷ zF2 ) ) ÷ ( ( 1 ÷ zN2 ) – ( 1 ÷ zF2 ) ) )

Let wXC be equal to y2 – y1
Let oXC be equal to y1 + ( ( -a * (y2 – y1) + 32 ) >> 6 )
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