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1. Motivation
Context-based Adaptive Binary Arithmetic Coding (CABAC) method is part of the main profile of H.264/AVC and JSVM also uses it as a quantization method. CABAC is based on the key elements of binarization, context modeling, and binary arithmetic coding. The basic self-contained unit in H.264/AVC and SVC is a slice. All models have to be re-initialized at the slice boundaries using some pre-defined probability states. This re-initialization process can be the reason of the performance degradation in MCTF-based SVC. We suggest an adaptive re-initialization method to improve the overall performance of the CABAC.
2. Adaptive quantization techniques for SVC
Our proposal is based on following two facts.

1. At the very first stage of a slice, the performance of CABAC is lower than the latter stages due to the insufficient accumulation of the symbol.

2. A MCTF-based video codec is different from a multiple reference coder such as the H.264/AVC. It uses the specific frames as the reference owing to keep the MCTF structure. Therefore, we can predict the propagation of the bit errors and restrict them.
We can obtain performance gain by providing better probability model at the first stage of a slice and restricting the error propagation in temporally localized frames. In the specific condition such as an error-free network or storage applications, we are able to re-initialize CABAC model states with previous model states.
2.1. Multi-layer CABAC re-initialization.
We can use the base-layer CABAC states as the re-initialization information. Re-initialization CABAC with base-layer model states is shown in Figure 1. With this method, we can obtain a more reasonable probability model at the very first part of a slice. 
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Figure 1 Re-initialization CABAC with base-layer model states.

2.2. Inter-temporal level CABAC re-initialization.
Figure 2 shows the re-initialization of the inter-temporal level slices. In the error-free network or local storage application, the reuse of the low temporal level CABAC probability model states can show the better prediction performances. In the Figure 2, each slice can be re-initialized with the nearest lower temporal level CABAC states, previous states of same temporal level frame, or corresponding base-layer’s adaptively. Each slice has the specific prediction mode bits for CABAC re-initialization.
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Figure 2  Inter-temporal level re-initialization
3. Syntax, Semantics and Decoding Process
3.1. Syntax in tabular form
	slice_header_in_scalable_extension( ) {
	C
	Descriptor

	
first_mb_in_slice
	2
	ue(v)

	
slice_type
	2
	ue(v)

	
pic_parameter_set_id
	2
	ue(v)

	
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( nal_unit_type  = =  21 )
	
	

	

idr_pic_id
	2
	ue(v)

	
if( pic_order_cnt_type  = =  0 ) {
	
	

	

pic_order_cnt_lsb
	2
	u(v)

	

if( pic_order_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( pic_order_present_flag  &&  !field_pic_flag )
	
	

	


delta_pic_order_cnt[ 1 ]
	2
	se(v)

	
}
	
	

	
if( slice_type  !=  Progressive_Refinement ) {
	
	

	

if( redundant_pic_cnt_present_flag )
	
	

	


redundant_pic_cnt
	2
	ue(v)

	

if( slice_type  = =  BE )
	
	

	


direct_spatial_mv_pred_flag
	2
	u(1)

	

gop_id
	2
	u(4)

	

gop_size
	2
	ue(v)

	

decomposition_stages
	2
	ue(v)

	

picture_id_inside_gop
	2
	ue(v)

	

base_id_plus1
	2
	ue(v)

	

if( base_id_plus1  !=  0 )
	
	

	


adaptive_prediction_flag
	2
	u(1)

	

if( slice_type = = PE  | |  slice_type = = BE ) {
	
	

	


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)

	


}
	
	

	

}
	
	

	

ref_pic_list_reordering( )
	2
	

	

for( decLvl = TemporalLevel; decLvl < decomposition_stages; decLvl++ ) {
	
	

	


num_ref_idx_update_l0_active[ decLvl + 1 ]
	2
	ue(v)

	


num_ref_idx_update_l1_active[ decLvl + 1 ]
	2
	ue(v)

	

}
	
	

	

if( ( weighted_pred_flag  &&  slice_type = = PE  )  | |



( weighted_bipred_idc  = =  1  &&  slice_type  = =  BE ) )
	
	

	


pred_weight_table( )
	2
	

	

if( nal_ref_idc != 0 )
	
	

	


dec_ref_pic_marking( )
	2
	

	

if( entropy_coding_mode_flag  &&  slice_type != IE ) {
	
	

	


cabac_init_idc
	2
	ue(v)

	       if( cabac_init_idc == 3) {
	
	

	         cabac_prediction_mode
	2
	ue(v)

	       }
	
	

	     }
	
	

	
}
	
	

	
slice_qp_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( slice_type  !=  Progressive_Refinement )
	
	

	

if( num_slice_groups_minus1 > 0  &&



slice_group_map_type >= 3  &&  slice_group_map_type <= 5)
	
	

	


slice_group_change_cycle
	2
	u(v)

	}
	
	


3.2. Semantics
cabac_init_idc specifies the index for determining the initialisation table used in the initialisation process for context variables. The value of cabac_init_idc shall be in the range of 0 to 3, inclusive. cabac_init_idc equal to 3 specifies that CABAC model states are updated with previous generated model states decided by cabac_prediction_mode.
cabac_prediction_mode specifies a parameter that is used for identifying which CABAC context model states is used for re-initialization. cabac_prediction_mode equal to 1 specifies corresponding base-layer model states, 2 specifies previous states of same temporal level frame, 3 specifies model states of nearest frame in the lower temporal level frames.
4. Experimental results
One of proposed algorithm which uses only previous CABAC model states with decoding order for re-initializing B frame is illustrated in Figure 3. The proposed algorithm is integrated into JSVM 1.0 software [1] and the experimental results are compared to that of JSVM 1.0. As you can see in the experimental results, almost CIF test points showed stable performance improvements. The detailed experimental results are illustrated as follows. Munich test points are used for experiment. 
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Figure 3 The simplest re-initialization method for SVC
Figure 4 Bus
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Figure 5 Foreman
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Figure 6 Football
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Figure 7 Mobile
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5. Conclusion
We tested the basic idea of the CABAC re-initialization with previous model states not pre-defined model states. Though simplified method which uses CABAC model states of just previous B frame is adopted with decoding order, the meaningful results are obtained. There can be various update method of CABAC model with acceptable robustness and provide a better probability model. 
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