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14
Characterization Results of the Alternative Fixed-Point Implementation of EVS

Following tests were conducted on TS 26.452 Alternative fixed-point EVS reference c-code . 

1.
Bit- exactness tests with test sequences from TS 26.444

2.
Complexity measurements

The results are summarized as below.

1.
Bit-exactness tests: The TS 26.452 code base was evalueted with all the test scenarios described in TS 26.444. For all of these test scenarios, the outcome of 26.452 based executable is found to be bit-exact with that of  EVS fixed-point code TS 26.442 based executable.  Hence it is concluded that  TS 26.452 code base is bit-exact with TS 26.442 code base for test scenarios mentioned in 26.444.

2.
For the complexity measurements, the wMOPS data for Alternative fixed-point EVS reference C-code was captured. The details are summarized in Table 14.1.

wMOPS :

Table 14.1: Complexity of TS 26.452 compared to TS 26.442 in wMOPS
	EVS Code Base 
	STL_basops complexity weights
	Average WMOPS
	Improvement achieved over 26.442 v15.1.0

	
	
	Encoder
	Decoder
	Total
	

	TS 26.442 v15.1.0 
	STL2009 (weights as is)
	53.3
	24.2
	77.5
	1.00x

	TS 26.442 v15.1.0 
	With the STL2018 weights used for the STL2009 basic operators
	50.6
	22.1
	72.7
	1.07x

	TS 26.452 v16.0.0 
	STL2018 (with the STL2018 weights used for the STL2009 basic operators & with the new basic operators)
	 47.8
	 18.8
	 66.6
	 1.16x

	EVS Code Base 
	STL_basops complexity weights
	Worst-case WMOPS
	Improvement achieved over 26.442 v15.1.0

	
	
	Encoder
	Decoder
	Total
	

	TS 26.442 v15.1.0 
	STL2009 (weights as is)
	57.5
	30.6
	88.1
	1.00x

	TS 26.442 v15.1.0 
	With the STL2018 weights used for the STL2009 basic operators
	55.0
	27.4
	82.4
	1.07x

	TS 26.452 v16.0.0 
	STL2018 (with the STL2018 weights used for the STL2009 basic operators & with the new basic operators)
	52.3
	23.0
	 75.3
	 1.17x


In Table 14.1, the second row shows the complexity of TS 26.442 where the wMOPS counters of STL2009 were updated to reflect modern processors, as specified in TR 26.973. The 3rd row reflects the complexity of TS 26.452 using both the SLT2009 operators with the updated wMOPS counters, plus the new operators of STL2018. The following configuration was used to assess the complexity numbers of Table 14.1, using the EVS Test Sequences [5]:

Encoder : EVS_cod -rf HI 3 13200 32 /test_inp/input/swb/stv32n2.INP stv32n2_rf_HI3_13200_32kHz.cod

Decoder : EVS_dec 32 /bitstreams/test_inp/swb/stv32c_rfHI3_13200_32kHz.COD stv32c_rfHI3_13200_32kHz.out

MCPS : 

As an example, the following table shows the Megacycles per second (MCPS) of TS 26.452 implemented on a HiFi 3 DSP from Cadence Design Systems Inc.  

Table 14.2: Complexity of TS 26.452 compared to TS 26.442 in MCPS
	Performance parameter
	26.442 v15.1.0 with STL2009
	26.452 v16.0.0 with STL2018
	Performance improvement

	
	Total (Enc + Dec)
	Total (Enc + Dec)
	

	Complexity - OOB
	251.4 MCPS
	163.1 MCPS
	1.54x

	Complexity after optimization
	78.6 MCPS
	64.4 MCPS
	1.22X

	Code size - OOB
	2105.8 KB
	2017.1 KB
	1.04x


In Table 14.2, the first row shows the out-of-the-box (OOB) complexity corresponding to the complexity of the compiled code without hand optimization. The second row then shows the achieved complexity after hand optimization of the code. The performance improvement column gives the improvement of the implementation of TS 26.452 with respect to the performance of the implementation of TS 26.442 achieved on the HiFi 3 DSP.
*** End of changes ***

