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1  Film Grain Technology Specification 
 
1.1  General 
 
1.1.1  Scope 
 
This document provides bit-accurate Film Grain Technology specifications for H.264 | MPEG-4 AVC 
bitstreams. Film grain simulation is an option for H.264 | MPEG-4 AVC video coding layer. These 
specifications make use of film grain characteristics Supplemental Enhancement Information (SEI) messages 
compliant with Annex D of the ITU-T Recommendation H.264 | ISO/IEC 14496-10 International Standard. 
 
1.1.2  Normative References 
 
[1]  ITU-T Recommendation H.264 | ISO/IEC 14496-10:2005 International Standard 
 
1.2  Technical Elements 
 
1.2.1  Definitions 
 
For the purposes of these specifications, the same terminology as in [1] will be used. 
 
1.2.2  Abbreviations 
 
IDR: Instantaneous Decoding Refresh 
LSB: Least Significant Bit 
LUT: Look Up Table 
MSB: Most Significant Bit 
POC: Picture Order Count 
PRNG: Pseudo-Random Number Generator 
SEI: Supplemental Enhancement Information 
 
1.2.3  Mathematical functions 
 
Clip(x, y, z)  = x, if z < x; 
  y, if z > y; 
  z, otherwise 
 
Mod(x, y)  = x - y * Floor(x/y); defined only for integers x and y, with y > 0 
 
Floor(x)  = the greatest integer less than or equal to x 
 
x % y  =  remainder of x divided by y; defined only for integers x and y, with x >= 0 and y > 0 
 
1.3  Introduction 
 
This document provides bit-accurate film grain technology specifications to add film grain to decoded frames 
from a H.264 | MPEG-4 AVC bitstream. Film grain simulation shall be performed after decoding the video 
bitstream and prior to frame display. The film grain simulation process requires the decoding of film grain 
characteristics SEI messages, conveyed in ITU-T Rec. H.264 | ISO/IEC 14496-10 bitstreams as specified by 
the Amendment 1 (Fidelity Range Extensions) [1]. 
 
Specifications affecting the film grain characteristics SEI message are provided to ensure the technology will 
meet the requirements of high definition systems in terms of quality and complexity. 
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1.4  Film grain characteristics SEI message specifications 
 
The value of the parameters conveyed in an ITU-T Rec. H.264 | ISO/IEC 14496-10 film grain characteristics 
SEI message are constrained as follows: 
 
model_id.  It shall be 0, which identifies the film grain simulation model as frequency filtering. 
 
separate_colour_description_present_flag.  It shall be 0, which indicates that the color space for film grain 
simulation is the same as for encoding. 
 
blending_mode_id.  It shall be 0, which corresponds to the additive blending mode. 
 
log2_scale_factor.  It shall be in the range [2, 7] to ensure the film grain simulation can be performed using 
16-bit signed integer arithmetic. 
 
intensity_interval_lower_bound[ c ][ i ] and intensity_interval_upper_bound[ c ][ i ].  For all c and for 
any intensity value v, there shall be at most one intensity interval i that verifies 
intensity_interval_lower_bound[ c ][ i ] <= v and  intensity_interval_upper_bound[ c ][ i ] >= v, since 
multi-generational film grain is not allowed. 
 
num_model_values_minus1[ c ].  For all c, it shall be in the range [0, 2], which specifies that band-pass 
filtering and cross-color correlation are not supported. 
 
comp_model_value[ c ][ i ][ 0 ].  For all c and i, it shall be in the range [0, 255] to ensure film grain 
simulation can be performed using 16-bit signed integer arithmetic. 
 
comp_model_value[ c ][ i ][ 1 ].  For all c and i, it shall be in the range [2, 14], which includes all the required 
grain patterns. 
 
comp_model_value[ c ][ i ][ 2 ].  For all c and i, it shall be in the range [2, 14], which includes all the required 
grain patterns. 
 
film_grain_characteristics_repetition_period. It shall be equal to 0 to specify that the film grain 
characteristics SEI message applies to the current decoded frame only. 
 
NOTE – All frames where film grain must be inserted shall be preceded by a film grain characteristics SEI message. This 
approach ensures bit accuracy in trick mode play, and allows bit-accurate film grain insertion in both decode order and 
display order. 
 
Combining all the color components c and intensity intervals i in an SEI message, the number of different 
pairs (comp_model_value[ c ][ i ][ 1 ], comp_model_value[ c ][ i ][ 2 ]) shall be equal or smaller than 10.   
 
NOTE – The previous constraint applies after scaling the chroma film grain model values, as specified in subclause 1.5.3.1. 
 
All the other parameters in the film grain characteristics SEI message specified by the ITU-T Rec. H.264 | 
ISO/IEC 14496-10 standard have no constraint according to this specification. 
 
The following film grain simulation method shall only be used on progressive content.  In an H.264 | MPEG-4 
AVC bitstream, this can be ensured by restricting the usage of these specifications to bitstreams where 
frame_mbs_only_flag equals 1. 
 
1.5  Bit-accurate film grain simulation 
 
Upon reception of a film grain characteristics SEI message, film grain simulation is performed in the current 
decoded frame unless film_grain_characteristics_cancel_flag is 1. If no film grain characteristics SEI message 
is received for the current decoded frame, then no film grain shall be simulated on the current decoded frame.  
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The simulation of film grain applies to all color components. Film grain is simulated and added to color 
component c if comp_model_present_flag[ c ] equals 1 in the film grain characteristics SEI message. Bit-
accurate film grain simulation is accomplished by specifying: a database of film grain patterns; a uniform 
pseudo-random number generator; and a precise sequence of operations. Film grain can be simulated 
independently for each color component. Monochrome signals can only have grain on the luma component. 
 
1.5.1  Database of film grain patterns 
 
The database of film grain patterns derived from the present specifications is composed of 169 patterns of 
4,096 film grain samples, each representing a 64×64 film grain image. The values in the database can be 
stored in 2’s complement form and range from –127 to 127. The film grain pattern database shall be 
generated according to the method provided in subclause 2. Such method is a bit-accurate implementation 
that allows creating the database during an initialization step. Each film grain pattern is synthesized using a 
different pair of cut frequencies according to the frequency filtering model.  The cut frequencies transmitted in 
the SEI message are used to access the database of film grain patterns during the film grain simulation 
process. 
 
1.5.2  Uniform pseudo-random number generator 
 
A uniform pseudo-random number generator, using a primitive polynomial modulo 2 operator, x31 + x3 + 1, is 
used to randomly select film grain blocks of 8×8 samples from the film grain patterns of 64×64 samples stored 
in the database. The primitive polynomial modulo 2 operator shall be implemented in a 32-bit shift register. At 
each stage, two random numbers will be extracted from the register by taking the 16 most-significant bits 
(MSB) and 16 least-significant bits (LSB), as indicated in Figure 1-1. 
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Figure 1-1 – Shift register with a primitive polynomial modulo 2 
 
The pseudo-random number generator shall be updated before getting a new value from the 32-bit shift 
register.  
 
1.5.2.1  Seed initialization 
 
The seed of the pseudo-random number generator used to simulate film grain on the color component c shall 
be initialized at the beginning of each frame according to the following equation:  
 
ec = Seed_LUT[ Mod(pic_offset + color_offset[ c ]), 256) ] (1.1) 
 
where  
− pic_offset is defined in subclause 1.5.2.1.1 for H.264 | MPEG-4 AVC bitstreams; 
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− color_offset[ 0 ] = 0, color_offset[ 1 ] = 85 and color_offset[ 2 ] = 170 provide a different offset for each 
color component; and finally 

− Seed_LUT is defined in subclause 2.2.2. 
 
1.5.2.1.1  'pic_offset' definition 
 
When decoding H.264 | MPEG-4 AVC bitstreams, pic_offset is defined as follows: 
 
pic_offset = PicOrderCnt(CurrPic) + (PicOrderCnt_offset << 5)  (1.1a)
   
where: 
− PicOrderCnt(CurrPic) is the picture order count of the current frame, which shall be derived from the video 

stream as specified in the ITU-T Rec. H.264 | ISO/IEC 14496-10 standard. 
− PicOrderCnt_offset is set to idr_pic_id on IDR frames. idr_pic_id shall be read from the slice header of a 

ITU-T Rec. H.264 | ISO/IEC 14496-10 video stream. On non-IDR I frames, PicOrderCnt_offset is set to 0.  
A frame shall be classified as I frame when all its slices are I slices, which may be optionally designated 
by setting primary_pic_type to 0 in the access delimiter NAL unit. Otherwise, PicOrderCnt_offset it not 
changed. PicOrderCnt_offset is updated in decoding order. 

 
To ensure proper film grain simulation, successive IDR frames shall not have the same idr_pic_id.  
Additionally, any two IDR frames 32 or fewer frames apart (in decoding order) shall not have the same 
idr_pic_id.  
 
1.5.3  Sequence of operations 
 
The sequence of operations performed to simulate and add film grain to the decoded frame samples is shown 
in Figure 1-2. The description that follows can be particularized to any color component by setting c equal to 
0, 1 or 2.  
 
Film grain simulation shall be performed on the decoded frame, before applying any cropping rectangle 
specified explicitly or implicitly in the bitstream. 
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Figure 1-2 – Film grain simulation process 
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The current specifications require film grain simulation to be performed in raster scan order.  It is assumed a 
raster scan order of blocks of 8×8 samples, but other implementations are possible. 
 
1.5.3.1  Scale chroma film grain model values 
 
Upon receipt of a film grain characteristics SEI message, cut frequencies of the chroma components (c = 1, 2) 
shall be scaled in order to adapt to the 4:2:0 chroma format: 
 
for( c = 1; c < 3; c++) 
   if( comp_model_present_flag[ c ] ) 
      for( i = 0; i <= num_intensity_intervals_minus1[ c ]; i++) { 
         comp_model_value[ c ][ i ][ 0 ] >>= 1 (1.2) 
         comp_model_value[ c ][ i ][ 1 ] = Clip(2, 14, (comp_model_value[ c ][ i ][ 1 ] << 1))  
         comp_model_value[ c ][ i ][ 2 ] = Clip(2, 14, (comp_model_value[ c ][ i ][ 2 ] << 1))  
      }  
 
1.5.3.2  Select film grain parameters 
 
For each non-overlapping 8×8 sample block from color component c of the decoded frame, the sample 
average value shall be computed as follows: 
 
avg = 0  
for( k = 0; k < 8; k++ ) 
   for( l = 0; l < 8; l++ ) 
      avg += decoded_frame[ c ][ m + k ][ n + l ] (1.3) 
avg = avg >> 6  
 
where (m,n) are the coordinates of the top-left corner of the block and decoded_frame[ c ][ m + k ][ n + l ] is 
the decoded sample value at coordinates (m + k, n + l) of color component c. 
 
The average value is compared to the SEI message intensity_interval_lower_bound[ c ][ i ] and 
intensity_interval_upper_bound[ c ][ i ] parameters, i ranging from 0 to num_intensity_intervals_minus1[ c 
].  The value of i for which the block average value is larger or equal than intensity_interval_lower_bound[ 
c ][ i ] and smaller or equal than intensity_interval_upper_bound[ c ][ i ], denoted by s, shall be used to 
select the film grain parameters for the current block.  If there is no value fulfilling the previous condition, no 
film grain simulation is performed on the current block.  In such case, the film grain block creation process 
(subclause 1.5.3.3) shall be skipped and the input to the deblocking filter (subclause 1.5.3.4) shall be an 8×8 
block with all its samples equal to zero. 
 
1.5.3.3  Creation of a film grain block of 8×8 samples 
 
The creation of a film grain block of 8×8 samples involves two steps: retrieving a block of 8×8 film grain 
samples from the database, and scaling those samples to the proper intensity. The cut frequencies 
comp_model_value[ c ][ s ][ 1 ] and comp_model_value[ c ][ s ][ 2 ] determine which pattern of the database is 
used as source of film grain samples and two randomly generated values select an 8×8 block from it. These 
random values represent a horizontal and vertical offset within the 64×64 sample pattern and are created 
using the following procedure: 
 
k_offset = (MSB16(x(r, ec)) % 52) 
k_offset &= 0xFFFC (1.4) 
k_offset += m & 0x0008 
 
l_offset = (LSB16(x(r, ec)) % 56) 
l_offset &= 0xFFF8 (1.5) 
l_offset += n & 0x0008 
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where x(r, ec) indicates the r-th symbol of the sequence x of pseudo-random numbers initiated with the seed 
ec, MSB16 and LSB16 denote the 16 most significant bits and 16 least significant bits, respectively, and (m,n) is 
the offset of the top-left corner of the current 8×8 block in the decoded frame. For the k_offset, the first 
equation generates a pseudo-random value uniformly distributed in the range [0,51], the second equation 
restricts that value to multiples of 4, and the last equation adds 8 to k_offset when m%16 equals 8.  
Equivalent operations are performed for the l_offset. 
 
The pseudo-random value x(r, ec), created using the pseudo-random number generator presented in 
subclause 1.5.2, shall be updated in raster-scan order every 16 columns (horizontally) and every 16 lines 
(vertically), starting at the top-left corner and ending at the bottom-right corner of the decoded component c.  
The same pseudo-random number x(r, ec) shall be used in each non-overlapping area of 16×16 samples of 
the decoded component c. As illustrated in Figure 1-3, the resulting sequence of pseudo-random values x(r, 
ec) follows raster scan order over a 16×16 sample grid. 
 
After computing the random offsets, 64 film grain values are extracted from the database and scaled as 
follows: 
 
scale_factor = (BIT0(x(r, ec)) == 0) ? comp_model_value[ c ][ s ][ 0 ] : -comp_model_value[ c ][ s ][ 0 ] 
 
for( k = 0; k < 8; k++) 
   for( l = 0; l < 8; l++) { (1.6) 
       g = scale_factor * database[ h ][ v ][ k + k_offset ][ l + l_offset ] 
       fg_block[ k ][ l ] = g >> (log2_scale_factor + 6) 
   } 
 
where h is equal to comp_model_value[ c ][ s ][ 1 ] - 2, v is equal to comp_model_value[ c ][ s ][ 2 ] - 2, the 
factor 6 scales the film grain values derived from the process described in subclause 2.1, and BIT0 denotes 
the LSB. 
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Figure 1-3 – Use of pseudo-random numbers in a decoded frame component 
(For simplicity, this example assumes a 48×32 sample component.) 



RDD 5-2006 

Page 9 of 18 pages 

1.5.3.4  Deblocking vertical edges between adjacent blocks 
 
As suggested in [1], a deblocking filter shall be applied between adjacent film grain blocks to ensure the 
seamless formation of film grain patterns. According to the present specifications, the deblocking filter applies 
only to the vertical edges between adjacent blocks. Assuming film grain blocks are simulated in raster scan 
order and that the left-most samples of fg_block are adjacent to the right-most samples of previous_fg_block, 
the deblocking filter shall be performed by means of a 3-tap filter as follows: 
 
for( k = 0; k < 8; k++){ 
    l1 = previous_fg_block[ 6 ][ k ] 
    l0 = previous_fg_block[ 7 ][ k ] 
    r0 = fg_block[ 0 ][ k ] (1.7) 
    r1 = fg_block[ 1 ][ k ] 
    fg_block[ 0 ][ k ] = (l0 + (r0 << 1) + r1) >> 2 
    previous_fg_block[ 7 ][ k ] = (l1 + (l0 << 1) + r0) >> 2 
} 
 
1.5.3.5  Blending the film grain with the decoded frame 
 
At the end of the film grain simulation process, a deblocked film grain block is added to the corresponding 
decoded frame block and the result is clipped to [0, 255] prior to display: 
 
for( k = 0; k < 8; k++) 
   for( l = 0; l < 8; l++) (1.8) 

output_frame[ c ][ m + k ][ n + l ] = Clip(0, 255, decoded_frame[ c ][ m + k ][ n + l ] + 
                                                                    fg_block[ k ][ l ]) 

 
where (m,n) are the coordinates of the top-left corner of the block, decoded_frame[ c ][ m + k ][ n + l ] is the 
decoded sample value at coordinates (m + k, n + l) of color component c and display_frame[ c ][ m + k ][ n + l 
] is the video output at the same coordinates. Note that decoded_frame represents a complete color frame 
while fg_block represents a single 8×8 sample block of film grain samples for color component c. 
 
2  Film Grain Database Definition 
 
This subclause forms an integral part of the specifications for bit-accurate film grain simulation. According to 
these specifications, a bit-accurate representation of the film grain pattern database can be accomplished 
either by storing a pre-computed list of values or by computing the values through an initialization process.  
Both approaches are compliant with the present specifications. 
  
2.1  Database creation process 
  
Bit-accurate creation of the database is accomplished by specifying: a LUT of Gaussian random numbers; a 
uniform pseudo-random number generator; an integer transform; and a precise sequence of operations. The 
following subclauses describe the creation process of a 64×64 film grain pattern with horizontal cut frequency 
h+2 and vertical cut frequency v+2, denoted by database[ h ][ v ]. The database creation process requires the 
creation of all the possible patterns database[ h ][ v ], where h and v are in the range of 0 to 12. 
 
2.1.1  Creation of a 64×64 block image 
 
To form an individual 64×64 block image, up to 4,096 values are read from a LUT of Gaussian random 
numbers. The LUT of Gaussian random numbers, provided in subclause 2.2.1 of the current specifications, is 
composed of 2,048 values stored in 2’s complement form and ranging from -127 to 127. The uniform Pseudo-
Random Number Generator (PRNG) defined in subclause 1.5.2 is used to randomly access the LUT of 
Gaussian random numbers.   
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In an initialization step, the values of the 64×64 block image shall be set to zero and the seed of the PRNG 
shall be initialized as follows: 
 
ehv = Seed_LUT[ h + v * 13 ] (2.1) 
 
The 64×64 block image shall be created as follows: 
 
fh = ((h+3) << 2) - 1 
fv = ((v+3) << 2) - 1 
 
for( l = 0, r = 0; l <= fv; l++ ) 
   for( k = 0; k <= fh; k += 4 ) { 

B[ k ][ l ] = Gaussian_LUT[ x(r, ehv) % 2,048 ] 
B[ k + 1 ][ l ] = Gaussian_LUT[ (x(r, ehv) + 1) % 2,048 ] (2.2) 
B[ k + 2 ][ l ] = Gaussian_LUT[ (x(r, ehv) + 2) % 2,048 ]      
B[ k + 3 ][ l ] = Gaussian_LUT[ (x(r, ehv) + 3) % 2,048 ] 
r++      

   } 
B[ 0 ][ 0 ] = 0 
 
where x(r, ehv) is the pseudo-random value created at iteration r of the polynomial x initialized at seed ehv. 
 
2.1.2  Computation of a 64×64 inverse integer transform  
  
The film grain pattern database[ h ][ v ] will be obtained by inverse transformation and clipping of the 64×64 
matrix of coefficients.  The inverse transform shall be computed as follows: 
 

8)128)8)128((( 6464 >>+×>>+×= RBRb T  (2.3) 
 

where R64 is defined in subclause 2.2.3. 

The clipping of the inverse transformed coefficients shall be performed as follows, and the result shall be 
stored at the corresponding location of the film grain pattern database: 

database[ h ][ v ] = Clip( -127, 127, b)  (2.4) 

2.1.3  Deblocking of horizontal 8×8 block edges   
 
The final step in the creation process of a 64×64 film grain pattern consists in the deblocking of horizontal 8×8 
block edges. Deblocking is performed by attenuation of sample values according to the following equation:  
 
for( l = 0; l < 64; l += 8 ) 
   for( k = 0; k < 64; k++ ) { 
      database[ h ][ v ][ k ][ l ] = (database[ h ][ v ][ k ][ l ] * deblock_factor [ v ] ) >> 7 
      database[ h ][ v ][ k ][ l + 7 ] = (database[ h ][ v ][ k ][ l + 7 ] * deblock_factor[ v ] ) >> 7 
   } 
 
where deblock_factor[ v ] is defined as: 
 
deblock_factor[ v ] = { 64, 71, 77, 84, 90, 96, 103, 109, 116, 122, 128, 128, 128 } 
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2.2  Pre-defined values 
 
2.2.1  LUT of Gaussian random numbers   
 
 
Gaussian_LUT[2048] =  
{ 
   -11,   12,  103,  -11,   42,  -35,   12,   59,   77,   98,  -87,    3,   65,  -78,   45,   56,  
   -51,   21,   13,  -11,  -20,  -19,   33, -127,   17,   -6, -105,   18,   19,   71,   48,  -10,  
   -38,   42,   -2,   75,  -67,   52,  -90,   33,  -47,   21,   -3,  -56,   49,    1,  -57,  -42,  
    -1,  120, -127, -108,  -49,    9,   14,  127,  122,  109,   52,  127,    2,    7,  114,   19,  
    30,   12,   77,  112,   82,  -61, -127,  111,  -52,  -29,    2,  -49,  -24,   58,  -29,  -73,  
    12,  112,   67,   79,   -3, -114,  -87,   -6,   -5,   40,   58,  -81,   49,  -27,  -31,  -34,  
  -105,   50,   16,  -24,  -35,  -14,  -15, -127,  -55,  -22,  -55, -127, -112,    5,  -26,  -72,  
   127,  127,   -2,   41,   87,  -65,  -16,   55,   19,   91,  -81,  -65,  -64,   35,   -7,  -54,  
    99,   -7,   88,  125,  -26,   91,    0,   63,   60,  -14,  -23,  113,  -33,  116,   14,   26,  
    51,  -16,  107,   -8,   53,   38,  -34,   17,   -7,    4,  -91,    6,   63,   63,  -15,   39,  
   -36,   19,   55,   17,  -51,   40,   33,  -37,  126,  -39, -118,   17,  -30,    0,   19,   98,  
    60,  101,  -12,  -73,  -17,  -52,   98,    3,    3,   60,   33,   -3,   -2,   10,  -42, -106,  
   -38,   14,  127,   16, -127,  -31,  -86,  -39,  -56,   46,  -41,   75,   23,  -19,  -22,  -70,  
    74,  -54,   -2,   32,  -45,   17,  -92,   59,  -64,  -67,   56, -102,  -29,  -87,  -34,  -92,  
    68,    5,  -74,  -61,   93,  -43,   14,  -26,  -38, -126,  -17,   16, -127,   64,   34,   31,  
    93,   17,  -51,  -59,   71,   77,   81,  127,  127,   61,   33, -106,  -93,    0,    0,   75,  
   -69,   71,  127,  -19, -111,   30,   23,   15,    2,   39,   92,    5,   42,    2,   -6,   38,  
    15,  114,  -30,  -37,   50,   44,  106,   27,  119,    7,  -80,   25,  -68,  -21,   92,  -11,  
    -1,   18,   41,  -50,   79, -127,  -43,  127,   18,   11,  -21,   32,  -52,   27,  -88,  -90,  
   -39,  -19,  -10,   24, -118,   72,  -24,  -44,    2,   12,   86, -107,   39,  -33, -127,   47,  
    51,  -24,  -22,   46,    0,   15,  -35,  -69,   -2,  -74,   24,   -6,    0,   29,   -3,   45,  
    32,  -32,  117,  -45,   79,  -24,  -17, -109,  -10,  -70,   88,  -48,   24,  -91,  120,  -37,  
    50, -127,   58,   32,  -82,  -10,  -17,   -7,   46, -127,  -15,   89,  127,   17,   98,  -39,  
   -33,   37,   42,  -40,  -32,  -21,  105,  -19,   19,   19,  -59,   -9,   30,    0, -127,   34,  
   127,  -84,   75,   24,  -40,  -49, -127, -107,  -14,   45,  -75,    1,   30,  -20,   41,  -68,  
   -40,   12,  127,   -3,    5,   20,  -73,  -59, -127,   -3,   -3,  -53,   -6, -119,   93,  120,  
   -80,  -50,    0,   20,  -46,   67,   78,  -12,  -22, -127,   36,  -41,   56,  119,   -5, -116,  
   -22,   68,  -14,  -90,   24,  -82,  -44, -127,  107,  -25,  -37,   40,   -7,   -7,  -82,    5,  
   -87,   44,  -34,    9, -127,   39,   70,   49,  -63,   74,  -49,  109,  -27,  -89,  -47,  -39,  
    44,   49,   -4,   60,  -42,   80,    9, -127,   -9,  -56,  -49,  125,  -66,   47,   36,  117,  
    15,  -11,  -96,  109,   94,  -17,  -56,   70,    8,  -14,   -5,   50,   37,  -45,  120,  -30,  
   -76,   40,  -46,    6,    3,   69,   17,  -78,    1,  -79,    6,  127,   43,   26,  127, -127,  
    28,  -55,  -26,   55,  112,   48,  107,   -1,  -77,   -1,   53,   -9,  -22,  -43,  123,  108,  
   127,  102,   68,   46,    5,    1,  123,  -13,  -55,  -34,  -49,   89,   65, -105,   -5,   94,  
   -53,   62,   45,   30,   46,   18,  -35,   15,   41,   47,  -98,  -24,   94,  -75,  127, -114,  
   127,  -68,    1,  -17,   51,  -95,   47,   12,   34,  -45,  -75,   89, -107,   -9,  -58,  -29,  
  -109,  -24,  127,  -61,  -13,   77,  -45,   17,   19,   83,  -24,    9,  127,  -66,   54,    4,  
    26,   13,  111,   43, -113,  -22,   10,  -24,   83,   67,  -14,   75, -123,   59,  127,  -12,  
    99,  -19,   64,  -38,   54,    9,    7,   61,  -56,    3,  -57,  113, -104,  -59,    3,   -9,  
   -47,   74,   85,  -55,  -34,   12,  118,   28,   93,  -72,   13,  -99,  -72,  -20,   30,   72,  
   -94,   19,  -54,   64,  -12,  -63,  -25,   65,   72,  -10,  127,    0, -127,  103,  -20,  -73,  
  -112, -103,   -6,   28,  -42,  -21,  -59,  -29,  -26,   19,   -4,  -51,   94,  -58,  -95,  -37,  
    35,   20,  -69,  127,  -19, -127,  -22, -120,  -53,   37,   74, -127,   -1,  -12, -119,  -53,  
   -28,   38,   69,   17,   16, -114,   89,   62,   24,   37,  -23,   49, -101,  -32,   -9,  -95,  
   -53,    5,   93,  -23,  -49,   -8,   51,    3,  -75,  -90,  -10,  -39,  127,  -86,  -22,   20,  
    20,  113,   75,   52,  -31,   92,  -63,    7,  -12,   46,   36,  101,  -43,  -17,  -53,   -7,  
   -38,  -76,  -31,  -21,   62,   31,   62,   20, -127,   31,   64,   36,  102,  -85,  -10,   77,  
    80,   58,  -79,   -8,   35,    8,   80,  -24,   -9,    3,  -17,   72,  127,   83,  -87,   55,  
    18, -119, -123,   36,   10,  127,   56,  -55,  113,   13,   26,   32,  -13,  -48,   22,  -13,  
     5,   58,   27,   24,   26,  -11,  -36,   37,  -92,   78,   81,    9,   51,   14,   67,  -13,  
     0,   32,   45,  -76,   32,  -39,  -22,  -49, -127,  -27,   31,   -9,   36,   14,   71,   13,  
    57,   12,  -53,  -86,   53,  -44,  -35,    2,  127,   12,  -66,  -44,   46, -115,    3,   10,  
    56,  -35,  119,  -19,  -61,   52,  -59, -127,  -49,  -23,    4,   -5,   17,  -82,   -6,  127,  
    25,   79,   67,   64,  -25,   14,  -64,  -37, -127,  -28,   21,  -63,   66,  -53,  -41,  109,  
   -62,   15,  -22,   13,   29,  -63,   20,   27,   95,  -44,  -59, -116,  -10,   79,  -49,   22,  
   -43,  -16,   46,  -47, -120,  -36,  -29,  -52,  -44,   29,  127,  -13,   49,   -9, -127,   75,  
   -28,  -23,   88,   59,   11,  -95,   81,  -59,   58,   60,  -26,   40,  -92,   -3,  -22,  -58,  
   -45,  -59,  -22,  -53,   71,  -29,   66,  -32,  -23,   14,  -17,  -66,  -24,  -28,  -62,   47,  
    38,   17,   16,  -37,  -24,  -11,    8,  -27,  -19,   59,   45,  -49,  -47,   -4,  -22,  -81,  
    30,  -67, -127,   74,  102,    5,  -18,   98,   34,  -66,   42,  -52,    7,  -59,   24,  -58,  
   -19,  -24, -118,  -73,   91,   15,  -16,   79,  -32,  -79, -127,  -36,   41,   77,  -83,    2,  
    56,   22,  -75,  127,  -16,  -21,   12,   31,   56, -113, -127,   90,   55,   61,   12,   55,  
   -14, -113,  -14,   32,   49,  -67,  -17,   91,  -10,    1,   21,   69,  -70,   99,  -19, -112,  
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    66,  -90,  -10,   -9,  -71,  127,   50,  -81,  -49,   24,   61,  -61, -111,    7,  -41,  127,  
    88,  -66,  108, -127,   -6,   36,  -14,   41,  -50,   14,   14,   73, -101,  -28,   77,  127,  
    -8, -100,   88,   38,  121,   88, -125,  -60,   13,  -94, -115,   20,  -67,  -87,  -94, -119,  
    44,  -28,  -30,   18,    5,  -53,  -61,   20,  -43,   11,  -77,  -60,   13,   29,    3,    6,  
   -72,   38,  -60,  -11,  108,  -53,   41,   66,  -12, -127, -127,  -49,   24,   29,   46,   36,  
    91,   34,  -33,  116,  -51,  -34,  -52,   91,    7,  -83,   73,  -26, -103,   24,  -10,   76,  
    84,    5,   68,  -80,  -13,  -17,  -32,  -48,   20,   50,   26,   10,   63, -104,  -14,   37,  
   127,  114,   97,   35,    1,  -33,  -55,  127, -124,  -33,   61,   -7,  119,  -32, -127,  -53,  
   -42,   63,    3,   -5,  -26,   70,  -58,  -33,  -44,  -43,   34,  -56, -127,  127,   25,  -35,  
   -11,   16,  -81,   29,  -58,   40, -127, -127,   20,  -47,  -11,  -36,  -63,  -52,  -32,  -82,  
    78,  -76,  -73,    8,   27,  -72,   -9,  -74,  -85,  -86,  -57,   25,   78,  -10,  -97,   35,  
   -65,    8,  -59,   14,    1,  -42,   32,  -88,  -44,   17,   -3,   -9,   59,   40,   12, -108,  
   -40,   24,   34,   18,  -28,    2,   51, -110,   -4,  100,    1,   65,   22,    0,  127,   61,  
    45,   25,  -31,    6,    9,   -7,  -48,   99,   16,   44,   -2,  -40,   32,  -39,  -52,   10,  
  -110,  -19,   56, -127,   69,   26,   51,   92,   40,   61,  -52,   45,  -38,   13,   85,  122,  
    27,   66,   45, -111,  -83,   -3,   31,   37,   19,  -36,   58,   71,   39,  -78,  -47,   58,  
   -78,    8,  -62,  -36,  -14,   61,   42, -127,   71,   -4,   24,  -54,   52, -127,   67,   -4,  
   -42,   30,  -63,   59,   -3,   -1,  -18,  -46,  -92,  -81,  -96,  -14,  -53,  -10,  -11,  -77,  
    13,    1,    8,  -67, -127,  127,  -28,   26,  -14,   18,  -13,  -26,    2,   10,  -46,  -32,  
   -15,   27,  -31,  -59,   59,   77, -121,   28,   40,  -54,  -62,  -31,  -21,  -37,  -32,   -6,  
  -127,  -25,  -60,   70, -127,  112, -127,  127,   88,   -7,  116,  110,   53,   87, -127,    3,  
    16,   23,   74, -106,  -51,    3,   74,  -82, -112,  -74,   65,   81,   25,   53,  127,  -45,  
   -50, -103,  -41,  -65,  -29,   79,  -67,   64,  -33,  -30,   -8,  127,    0,  -13,  -51,   67,  
   -14,    5,  -92,   29,  -35,   -8,  -90,  -57,   -3,   36,   43,   44,  -31,  -69,   -7,   36,  
    39,  -51,   43,  -81,   58,    6,  127,   12,   57,   66,   46,   59,  -43,  -42,   41,  -15,  
  -120,   24,    3,  -11,   19,  -13,   51,   28,    3,   55,  -48,  -12,   -1,    2,   97,  -19,  
    29,   42,   13,   43,   78,  -44,   56, -108,  -43,  -19,  127,   15,  -11,  -18,  -81,   83,  
   -37,   77, -109,   15,   65,  -50,   43,   12,   13,   27,   28,   61,   57,   30,   26,  106,  
   -18,   56,   13,   97,    4,   -8,  -62, -103,   94,  108,  -44,   52,   27,  -47,   -9,  105,  
   -53,   46,   89,  103,  -33,   38,  -34,   55,   51,   70,  -94,  -35,  -87, -107,  -19,  -31,  
     9,  -19,   79,  -14,   77,    5,  -19, -107,   85,   21,  -45,  -39,  -42,    9,  -29,   74,  
    47,  -75,   60, -127,  120, -112,  -57,  -32,   41,    7,   79,   76,   66,   57,   41,  -25,  
    31,   37,  -47,  -36,   43,  -73,  -37,   63,  127,  -69,  -52,   90,  -33,  -61,   60,  -55,  
    44,   15,    4,  -67,   13,  -92,   64,   29,  -39,   -3,   83,   -2,  -38,  -85,  -86,   58,  
    35,  -69,  -61,   29,  -37,  -95,  -78,    4,   30,   -4,  -32,  -80,  -22,   -9,  -77,   46,  
     7,  -93,  -71,   65,    9,  -50,  127,  -70,   26,  -12,  -39, -114,   63, -127, -100,    4,  
   -32,  111,   22,  -60,   65, -101,   26,  -42,   21,  -59,  -27,  -74,    2,  -94,    6,  126,  
     5,   76,  -88,   -9,  -43, -101,  127,    1,  125,   92,  -63,   52,   56,    4,   81, -127,  
   127,   80,  127,  -29,   30,  116,  -74,  -17,  -57,  105,   48,   45,   25,  -72,   48,  -38,  
  -108,   31,  -34,    4,  -11,   41, -127,   52, -104,  -43,  -37,   52,    2,   47,   87,   -9,  
    77,   27,  -41,  -25,   90,   86,  -56,   75,   10,   33,   78,   58,  127,  127,   -7,  -73,  
    49,  -33, -106,  -35,   38,   57,   53,  -17,   -4,   83,   52, -108,   54, -125,   28,   23,  
    56,  -43,  -88,  -17,   -6,   47,   23,   -9,    0,  -13,  111,   75,   27,  -52,  -38,  -34,  
    39,   30,   66,   39,   38,  -64,   38,    3,   21,  -32,  -51,  -28,   54,  -38,  -87,   20,  
    52,  115,   18,  -81,  -70,    0,  -14,  -46,  -46,   -3,  125,   16,  -14,   23,  -82,  -84,  
   -69,  -20,  -65, -127,    9,   81,  -49,   61,    7,  -36,  -45,  -42,   57,  -26,   47,   20,  
   -85,   46,  -13,   41,  -37,  -75,  -60,   86,  -78, -127,   12,   50,    2,   -3,   13,   47,  
     5,   19,  -78,  -55,  -27,   65,  -71,   12, -108,   20,  -16,   11,  -31,   63,  -55,   37,  
    75,  -17,  127,  -73,  -33,  -28, -120,  105,   68,  106, -103, -106,   71,   61,    2,   23,  
    -3,   33,   -5,  -15,  -67,  -15,  -23,  -54,   15,  -63,   76,   58, -110,    1,   83,  -27,  
    22,   75,  -39,  -17,  -11,   64,  -17, -127,  -54,  -66,   31,   96,  116,    3, -114,   -7,  
  -108,  -63,   97,    9,   50,    8,   75,  -28,   72,  112,  -36, -112,   95,  -50,   23,  -13,  
   -19,   55,   21,   23,   92,   91,   22,  -49,   16,  -75,   23,    9,  -49,  -97,  -37,   49,  
   -36,   36, -127,  -86,   43,  127,  -24,  -24,   84,   83,  -35,  -34,  -12,  109,  102,  -38,  
    51,  -68,   34,   19,  -22,   49,  -32,  127,   40,   24,  -93,   -4,   -3,  105,    3,  -58,  
   -18,    8,  127,  -18,  125,   68,   69,  -62,   30,  -36,   54,  -57,  -24,   17,   43,  -36,  
   -27,  -57,  -67,  -21,  -10,  -49,   68,   12,   65,    4,   48,   55,  127,  -75,   44,   89,  
   -66,  -13,  -78,  -82,  -91,   22,   30,   33,  -40,  -87,  -34,   96,  -91,   39,   10,  -64,  
    -3,  -12,  127,  -50,  -37,  -56,   23,  -35,  -36,  -54,   90,  -91,    2,   50,   77,   -6,  
  -127,   16,   46,   -5,  -73,    0,  -56,  -18,  -72,   28,   93,   60,   49,   20,   18,  111,  
  -111,   32,  -83,   47,   47,  -10,   35,  -88,   43,   57,  -98,  127,  -17,    0,    1,  -39,  
  -127,   -2,    0,   63,   93,    0,   36,  -66,  -61,  -19,   39, -127,   58,   50,  -17,  127,  
    88,  -43, -108,  -51,  -16,    7,  -36,   68,   46,  -14,  107,   40,   57,    7,   19,    8,  
     3,   88,  -90,  -92,  -18,  -21,  -24,   13,    7,   -4,  -78,  -91,   -4,    8,  -35,   -5,  
    19,    2, -111,    4,  -66,  -81,  122,  -20,  -34,  -37,  -84,  127,   68,   46,   17,   47 

}; 
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2.2.2  LUT of PRNG seeds 
 
 
Seed_LUT[256] = { 
 747538460, 1088979410, 1744950180, 1767011913, 1403382928,  521866116, 1060417601, 2110622736, 
1557184770,  105289385,  585624216, 1827676546, 1191843873, 1018104344, 1123590530,  663361569, 
2023850500,   76561770, 1226763489,   80325252, 1992581442,  502705249,  740409860,  516219202, 
 557974537, 1883843076,  720112066, 1640137737, 1820967556,   40667586,  155354121, 1820967557, 
1115949072, 1631803309,   98284748,  287433856, 2119719977,  988742797, 1827432592,  579378475, 
1017745956, 1309377032, 1316535465, 2074315269, 1923385360,  209722667, 1546228260,  168102420, 
 135274561,  355958469,  248291472, 2127839491,  146920100,  585982612, 1611702337,  696506029, 
1386498192, 1258072451, 1212240548, 1043171860, 1217404993, 1090770605, 1386498193,  169093201, 
 541098240, 1468005469,  456510673, 1578687785, 1838217424, 2010752065, 2089828354, 1362717428, 
 970073673,  854129835,  714793201, 1266069081, 1047060864, 1991471829, 1098097741,  913883585, 
1669598224, 1337918685, 1219264706, 1799741108, 1834116681,  683417731, 1120274457, 1073098457, 
1648396544,  176642749,   31171789,  718317889, 1266977808, 1400892508,  549749008, 1808010512, 
  67112961, 1005669825,  903663673, 1771104465, 1277749632, 1229754427,  950632997, 1979371465, 
2074373264,  305357524, 1049387408, 1171033360, 1686114305, 2147468765, 1941195985,  117709841, 
 809550080,  991480851, 1816248997, 1561503561,  329575568,  780651196, 1659144592, 1910793616, 
 604016641, 1665084765, 1530186961, 1870928913,  809550081, 2079346113,   71307521,  876663040, 
1073807360,  832356664, 1573927377,  204073344, 2026918147, 1702476788, 2043881033,   57949587, 
2001393952, 1197426649, 1186508931,  332056865,  950043140,  890043474,  349099312,  148914948, 
 236204097, 2022643605, 1441981517,  498130129, 1443421481,  924216797, 1817491777, 1913146664, 
1411989632,  929068432,  495735097, 1684636033, 1284520017,  432816184, 1344884865,  210843729, 
 676364544,  234449232,   12112337, 1350619139, 1753272996, 2037118872, 1408560528,  533334916, 
1043640385,  357326099,  201376421,  110375493,  541106497,  416159637,  242512193,  777294080, 
1614872576, 1535546636,  870600145,  910810409, 1821440209, 1605432464, 1145147393,  951695441, 
1758494976, 1506656568, 1557150160,  608221521, 1073840384,  217672017,  684818688, 1750138880, 
  16777217,  677990609,  953274371, 1770050213, 1359128393, 1797602707, 1984616737, 1865815816, 
2120835200, 2051677060, 1772234061, 1579794881, 1652821009, 1742099468, 1887260865,   46468113, 
1011925248, 1134107920,  881643832, 1354774993,  472508800, 1892499769, 1752793472, 1962502272, 
 687898625,  883538000, 1354355153, 1761673473,  944820481, 2020102353,   22020353,  961597696, 
1342242816,  964808962, 1355809701,   17016649, 1386540177,  647682692, 1849012289,  751668241, 
1557184768,  127374604, 1927564752, 1045744913, 1614921984,   43588881, 1016185088, 1544617984, 
1090519041,  136122424,  215038417, 1563027841, 2026918145, 1688778833,  701530369, 1372639488, 
1342242817, 2036945104,  953274369, 1750192384,   16842753,  964808960, 1359020032, 1358954497 
}; 

 
 
2.2.3  Transformation matrix 
 
 
R64[64][64] = { 
{ /* Row 0 */ 
   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32, 
   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32, 
   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32, 
   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32,   32}, 
{ /* Row 1 */ 
   45,   45,   45,   45,   44,   44,   43,   42,   41,   40,   39,   38,   37,   36,   34,   33, 
   31,   30,   28,   26,   24,   22,   20,   18,   16,   14,   12,   10,    8,    6,    3,    1, 
   -1,   -3,   -6,   -8,  -10,  -12,  -14,  -16,  -18,  -20,  -22,  -24,  -26,  -28,  -30,  -31, 
  -33,  -34,  -36,  -37,  -38,  -39,  -40,  -41,  -42,  -43,  -44,  -44,  -45,  -45,  -45,  -45}, 
{ /* Row 2 */ 
   45,   45,   44,   43,   41,   39,   36,   34,   30,   27,   23,   19,   15,   11,    7,    2, 
   -2,   -7,  -11,  -15,  -19,  -23,  -27,  -30,  -34,  -36,  -39,  -41,  -43,  -44,  -45,  -45, 
  -45,  -45,  -44,  -43,  -41,  -39,  -36,  -34,  -30,  -27,  -23,  -19,  -15,  -11,   -7,   -2, 
    2,    7,   11,   15,   19,   23,   27,   30,   34,   36,   39,   41,   43,   44,   45,   45}, 
{ /* Row 3 */ 
   45,   44,   42,   39,   36,   31,   26,   20,   14,    8,    1,   -6,  -12,  -18,  -24,  -30, 
  -34,  -38,  -41,  -44,  -45,  -45,  -45,  -43,  -40,  -37,  -33,  -28,  -22,  -16,  -10,   -3, 
    3,   10,   16,   22,   28,   33,   37,   40,   43,   45,   45,   45,   44,   41,   38,   34, 
   30,   24,   18,   12,    6,   -1,   -8,  -14,  -20,  -26,  -31,  -36,  -39,  -42,  -44,  -45}, 
{ /* Row 4 */ 
   45,   43,   40,   35,   29,   21,   13,    4,   -4,  -13,  -21,  -29,  -35,  -40,  -43,  -45, 
  -45,  -43,  -40,  -35,  -29,  -21,  -13,   -4,    4,   13,   21,   29,   35,   40,   43,   45, 
   45,   43,   40,   35,   29,   21,   13,    4,   -4,  -13,  -21,  -29,  -35,  -40,  -43,  -45, 
  -45,  -43,  -40,  -35,  -29,  -21,  -13,   -4,    4,   13,   21,   29,   35,   40,   43,   45}, 
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{ /* Row 5 */ 
   45,   42,   37,   30,   20,   10,   -1,  -12,  -22,  -31,  -38,  -43,  -45,  -45,  -41,  -36, 
  -28,  -18,   -8,    3,   14,   24,   33,   39,   44,   45,   44,   40,   34,   26,   16,    6, 
   -6,  -16,  -26,  -34,  -40,  -44,  -45,  -44,  -39,  -33,  -24,  -14,   -3,    8,   18,   28, 
   36,   41,   45,   45,   43,   38,   31,   22,   12,    1,  -10,  -20,  -30,  -37,  -42,  -45, 
{ /* Row 6 */ 
   45,   41,   34,   23,   11,   -2,  -15,  -27,  -36,  -43,  -45,  -44,  -39,  -30,  -19,   -7, 
    7,   19,   30,   39,   44,   45,   43,   36,   27,   15,    2,  -11,  -23,  -34,  -41,  -45, 
  -45,  -41,  -34,  -23,  -11,    2,   15,   27,   36,   43,   45,   44,   39,   30,   19,    7, 
   -7,  -19,  -30,  -39,  -44,  -45,  -43,  -36,  -27,  -15,   -2,   11,   23,   34,   41,   45}, 
{ /* Row 7 */ 
   45,   39,   30,   16,    1,  -14,  -28,  -38,  -44,  -45,  -40,  -31,  -18,   -3,   12,   26, 
   37,   44,   45,   41,   33,   20,    6,  -10,  -24,  -36,  -43,  -45,  -42,  -34,  -22,   -8, 
    8,   22,   34,   42,   45,   43,   36,   24,   10,   -6,  -20,  -33,  -41,  -45,  -44,  -37, 
  -26,  -12,    3,   18,   31,   40,   45,   44,   38,   28,   14,   -1,  -16,  -30,  -39,  -45}, 
{ /* Row 8 */ 
   44,   38,   25,    9,   -9,  -25,  -38,  -44,  -44,  -38,  -25,   -9,    9,   25,   38,   44, 
   44,   38,   25,    9,   -9,  -25,  -38,  -44,  -44,  -38,  -25,   -9,    9,   25,   38,   44, 
   44,   38,   25,    9,   -9,  -25,  -38,  -44,  -44,  -38,  -25,   -9,    9,   25,   38,   44, 
   44,   38,   25,    9,   -9,  -25,  -38,  -44,  -44,  -38,  -25,   -9,    9,   25,   38,   44}, 
{ /* Row 9 */ 
   44,   36,   20,    1,  -18,  -34,  -44,  -45,  -37,  -22,   -3,   16,   33,   43,   45,   38, 
   24,    6,  -14,  -31,  -42,  -45,  -39,  -26,   -8,   12,   30,   41,   45,   40,   28,   10, 
  -10,  -28,  -40,  -45,  -41,  -30,  -12,    8,   26,   39,   45,   42,   31,   14,   -6,  -24, 
  -38,  -45,  -43,  -33,  -16,    3,   22,   37,   45,   44,   34,   18,   -1,  -20,  -36,  -44}, 
{ /* Row 10 */ 
   44,   34,   15,   -7,  -27,  -41,  -45,  -39,  -23,   -2,   19,   36,   45,   43,   30,   11, 
  -11,  -30,  -43,  -45,  -36,  -19,    2,   23,   39,   45,   41,   27,    7,  -15,  -34,  -44, 
  -44,  -34,  -15,    7,   27,   41,   45,   39,   23,    2,  -19,  -36,  -45,  -43,  -30,  -11, 
   11,   30,   43,   45,   36,   19,   -2,  -23,  -39,  -45,  -41,  -27,   -7,   15,   34,   44}, 
{ /* Row 11 */ 
   44,   31,   10,  -14,  -34,  -45,  -42,  -28,   -6,   18,   37,   45,   40,   24,    1,  -22, 
  -39,  -45,  -38,  -20,    3,   26,   41,   45,   36,   16,   -8,  -30,  -43,  -44,  -33,  -12, 
   12,   33,   44,   43,   30,    8,  -16,  -36,  -45,  -41,  -26,   -3,   20,   38,   45,   39, 
   22,   -1,  -24,  -40,  -45,  -37,  -18,    6,   28,   42,   45,   34,   14,  -10,  -31,  -44}, 
{ /* Row 12 */ 
   43,   29,    4,  -21,  -40,  -45,  -35,  -13,   13,   35,   45,   40,   21,   -4,  -29,  -43, 
  -43,  -29,   -4,   21,   40,   45,   35,   13,  -13,  -35,  -45,  -40,  -21,    4,   29,   43, 
   43,   29,    4,  -21,  -40,  -45,  -35,  -13,   13,   35,   45,   40,   21,   -4,  -29,  -43, 
  -43,  -29,   -4,   21,   40,   45,   35,   13,  -13,  -35,  -45,  -40,  -21,    4,   29,   43}, 
{ /* Row 13 */ 
   43,   26,   -1,  -28,  -44,  -42,  -24,    3,   30,   44,   41,   22,   -6,  -31,  -45,  -40, 
  -20,    8,   33,   45,   39,   18,  -10,  -34,  -45,  -38,  -16,   12,   36,   45,   37,   14, 
  -14,  -37,  -45,  -36,  -12,   16,   38,   45,   34,   10,  -18,  -39,  -45,  -33,   -8,   20, 
   40,   45,   31,    6,  -22,  -41,  -44,  -30,   -3,   24,   42,   44,   28,    1,  -26,  -43}, 
{ /* Row 14 */ 
   43,   23,   -7,  -34,  -45,  -36,  -11,   19,   41,   44,   27,   -2,  -30,  -45,  -39,  -15, 
   15,   39,   45,   30,    2,  -27,  -44,  -41,  -19,   11,   36,   45,   34,    7,  -23,  -43, 
  -43,  -23,    7,   34,   45,   36,   11,  -19,  -41,  -44,  -27,    2,   30,   45,   39,   15, 
  -15,  -39,  -45,  -30,   -2,   27,   44,   41,   19,  -11,  -36,  -45,  -34,   -7,   23,   43}, 
{ /* Row 15 */ 
   42,   20,  -12,  -38,  -45,  -28,    3,   33,   45,   34,    6,  -26,  -44,  -39,  -14,   18, 
   41,   43,   22,  -10,  -37,  -45,  -30,    1,   31,   45,   36,    8,  -24,  -44,  -40,  -16, 
   16,   40,   44,   24,   -8,  -36,  -45,  -31,   -1,   30,   45,   37,   10,  -22,  -43,  -41, 
  -18,   14,   39,   44,   26,   -6,  -34,  -45,  -33,   -3,   28,   45,   38,   12,  -20,  -42}, 
{ /* Row 16 */ 
   42,   17,  -17,  -42,  -42,  -17,   17,   42,   42,   17,  -17,  -42,  -42,  -17,   17,   42, 
   42,   17,  -17,  -42,  -42,  -17,   17,   42,   42,   17,  -17,  -42,  -42,  -17,   17,   42, 
   42,   17,  -17,  -42,  -42,  -17,   17,   42,   42,   17,  -17,  -42,  -42,  -17,   17,   42, 
   42,   17,  -17,  -42,  -42,  -17,   17,   42,   42,   17,  -17,  -42,  -42,  -17,   17,   42}, 
{ /* Row 17 */ 
   41,   14,  -22,  -44,  -37,   -6,   30,   45,   31,   -3,  -36,  -45,  -24,   12,   40,   42, 
   16,  -20,  -44,  -38,   -8,   28,   45,   33,   -1,  -34,  -45,  -26,   10,   39,   43,   18, 
  -18,  -43,  -39,  -10,   26,   45,   34,    1,  -33,  -45,  -28,    8,   38,   44,   20,  -16, 
  -42,  -40,  -12,   24,   45,   36,    3,  -31,  -45,  -30,    6,   37,   44,   22,  -14,  -41}, 
{ /* Row 18 */ 
   41,   11,  -27,  -45,  -30,    7,   39,   43,   15,  -23,  -45,  -34,    2,   36,   44,   19, 
  -19,  -44,  -36,   -2,   34,   45,   23,  -15,  -43,  -39,   -7,   30,   45,   27,  -11,  -41, 
  -41,  -11,   27,   45,   30,   -7,  -39,  -43,  -15,   23,   45,   34,   -2,  -36,  -44,  -19, 
   19,   44,   36,    2,  -34,  -45,  -23,   15,   43,   39,    7,  -30,  -45,  -27,   11,   41}, 
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{ /* Row 19 */ 
   40,    8,  -31,  -45,  -22,   18,   44,   34,   -3,  -38,  -42,  -12,   28,   45,   26,  -14, 
  -43,  -37,   -1,   36,   44,   16,  -24,  -45,  -30,   10,   41,   39,    6,  -33,  -45,  -20, 
   20,   45,   33,   -6,  -39,  -41,  -10,   30,   45,   24,  -16,  -44,  -36,    1,   37,   43, 
   14,  -26,  -45,  -28,   12,   42,   38,    3,  -34,  -44,  -18,   22,   45,   31,   -8,  -40}, 
{ /* Row 20 */ 
   40,    4,  -35,  -43,  -13,   29,   45,   21,  -21,  -45,  -29,   13,   43,   35,   -4,  -40, 
  -40,   -4,   35,   43,   13,  -29,  -45,  -21,   21,   45,   29,  -13,  -43,  -35,    4,   40, 
   40,    4,  -35,  -43,  -13,   29,   45,   21,  -21,  -45,  -29,   13,   43,   35,   -4,  -40, 
  -40,   -4,   35,   43,   13,  -29,  -45,  -21,   21,   45,   29,  -13,  -43,  -35,    4,   40}, 
{ /* Row 21 */ 
   39,    1,  -38,  -40,   -3,   37,   41,    6,  -36,  -42,   -8,   34,   43,   10,  -33,  -44, 
  -12,   31,   44,   14,  -30,  -45,  -16,   28,   45,   18,  -26,  -45,  -20,   24,   45,   22, 
  -22,  -45,  -24,   20,   45,   26,  -18,  -45,  -28,   16,   45,   30,  -14,  -44,  -31,   12, 
   44,   33,  -10,  -43,  -34,    8,   42,   36,   -6,  -41,  -37,    3,   40,   38,   -1,  -39}, 
{ /* Row 22 */ 
   39,   -2,  -41,  -36,    7,   43,   34,  -11,  -44,  -30,   15,   45,   27,  -19,  -45,  -23, 
   23,   45,   19,  -27,  -45,  -15,   30,   44,   11,  -34,  -43,   -7,   36,   41,    2,  -39, 
  -39,    2,   41,   36,   -7,  -43,  -34,   11,   44,   30,  -15,  -45,  -27,   19,   45,   23, 
  -23,  -45,  -19,   27,   45,   15,  -30,  -44,  -11,   34,   43,    7,  -36,  -41,   -2,   39}, 
{ /* Row 23 */ 
   38,   -6,  -43,  -31,   16,   45,   22,  -26,  -45,  -12,   34,   41,    1,  -40,  -36,   10, 
   44,   28,  -20,  -45,  -18,   30,   44,    8,  -37,  -39,    3,   42,   33,  -14,  -45,  -24, 
   24,   45,   14,  -33,  -42,   -3,   39,   37,   -8,  -44,  -30,   18,   45,   20,  -28,  -44, 
  -10,   36,   40,   -1,  -41,  -34,   12,   45,   26,  -22,  -45,  -16,   31,   43,    6,  -38}, 
{ /* Row 24 */ 
   38,   -9,  -44,  -25,   25,   44,    9,  -38,  -38,    9,   44,   25,  -25,  -44,   -9,   38, 
   38,   -9,  -44,  -25,   25,   44,    9,  -38,  -38,    9,   44,   25,  -25,  -44,   -9,   38, 
   38,   -9,  -44,  -25,   25,   44,    9,  -38,  -38,    9,   44,   25,  -25,  -44,   -9,   38, 
   38,   -9,  -44,  -25,   25,   44,    9,  -38,  -38,    9,   44,   25,  -25,  -44,   -9,   38}, 
{ /* Row 25 */ 
   37,  -12,  -45,  -18,   33,   40,   -6,  -44,  -24,   28,   43,    1,  -42,  -30,   22,   45, 
    8,  -39,  -34,   16,   45,   14,  -36,  -38,   10,   45,   20,  -31,  -41,    3,   44,   26, 
  -26,  -44,   -3,   41,   31,  -20,  -45,  -10,   38,   36,  -14,  -45,  -16,   34,   39,   -8, 
  -45,  -22,   30,   42,   -1,  -43,  -28,   24,   44,    6,  -40,  -33,   18,   45,   12,  -37}, 
{ /* Row 26 */ 
   36,  -15,  -45,  -11,   39,   34,  -19,  -45,   -7,   41,   30,  -23,  -44,   -2,   43,   27, 
  -27,  -43,    2,   44,   23,  -30,  -41,    7,   45,   19,  -34,  -39,   11,   45,   15,  -36, 
  -36,   15,   45,   11,  -39,  -34,   19,   45,    7,  -41,  -30,   23,   44,    2,  -43,  -27, 
   27,   43,   -2,  -44,  -23,   30,   41,   -7,  -45,  -19,   34,   39,  -11,  -45,  -15,   36}, 
{ /* Row 27 */ 
   36,  -18,  -45,   -3,   43,   24,  -31,  -39,   12,   45,   10,  -40,  -30,   26,   42,   -6, 
  -45,  -16,   37,   34,  -20,  -44,   -1,   44,   22,  -33,  -38,   14,   45,    8,  -41,  -28, 
   28,   41,   -8,  -45,  -14,   38,   33,  -22,  -44,    1,   44,   20,  -34,  -37,   16,   45, 
    6,  -42,  -26,   30,   40,  -10,  -45,  -12,   39,   31,  -24,  -43,    3,   45,   18,  -36}, 
{ /* Row 28 */ 
   35,  -21,  -43,    4,   45,   13,  -40,  -29,   29,   40,  -13,  -45,   -4,   43,   21,  -35, 
  -35,   21,   43,   -4,  -45,  -13,   40,   29,  -29,  -40,   13,   45,    4,  -43,  -21,   35, 
   35,  -21,  -43,    4,   45,   13,  -40,  -29,   29,   40,  -13,  -45,   -4,   43,   21,  -35, 
  -35,   21,   43,   -4,  -45,  -13,   40,   29,  -29,  -40,   13,   45,    4,  -43,  -21,   35}, 
{ /* Row 29 */ 
   34,  -24,  -41,   12,   45,    1,  -45,  -14,   40,   26,  -33,  -36,   22,   42,  -10,  -45, 
   -3,   44,   16,  -39,  -28,   31,   37,  -20,  -43,    8,   45,    6,  -44,  -18,   38,   30, 
  -30,  -38,   18,   44,   -6,  -45,   -8,   43,   20,  -37,  -31,   28,   39,  -16,  -44,    3, 
   45,   10,  -42,  -22,   36,   33,  -26,  -40,   14,   45,   -1,  -45,  -12,   41,   24,  -34}, 
{ /* Row 30 */ 
   34,  -27,  -39,   19,   43,  -11,  -45,    2,   45,    7,  -44,  -15,   41,   23,  -36,  -30, 
   30,   36,  -23,  -41,   15,   44,   -7,  -45,   -2,   45,   11,  -43,  -19,   39,   27,  -34, 
  -34,   27,   39,  -19,  -43,   11,   45,   -2,  -45,   -7,   44,   15,  -41,  -23,   36,   30, 
  -30,  -36,   23,   41,  -15,  -44,    7,   45,    2,  -45,  -11,   43,   19,  -39,  -27,   34}, 
{ /* Row 31 */ 
   33,  -30,  -36,   26,   38,  -22,  -40,   18,   42,  -14,  -44,   10,   45,   -6,  -45,    1, 
   45,    3,  -45,   -8,   44,   12,  -43,  -16,   41,   20,  -39,  -24,   37,   28,  -34,  -31, 
   31,   34,  -28,  -37,   24,   39,  -20,  -41,   16,   43,  -12,  -44,    8,   45,   -3,  -45, 
   -1,   45,    6,  -45,  -10,   44,   14,  -42,  -18,   40,   22,  -38,  -26,   36,   30,  -33}, 
{ /* Row 32 */ 
   32,  -32,  -32,   32,   32,  -32,  -32,   32,   32,  -32,  -32,   32,   32,  -32,  -32,   32, 
   32,  -32,  -32,   32,   32,  -32,  -32,   32,   32,  -32,  -32,   32,   32,  -32,  -32,   32, 
   32,  -32,  -32,   32,   32,  -32,  -32,   32,   32,  -32,  -32,   32,   32,  -32,  -32,   32, 
   32,  -32,  -32,   32,   32,  -32,  -32,   32,   32,  -32,  -32,   32,   32,  -32,  -32,   32}, 
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{ /* Row 33 */ 
   31,  -34,  -28,   37,   24,  -39,  -20,   41,   16,  -43,  -12,   44,    8,  -45,   -3,   45, 
   -1,  -45,    6,   45,  -10,  -44,   14,   42,  -18,  -40,   22,   38,  -26,  -36,   30,   33, 
  -33,  -30,   36,   26,  -38,  -22,   40,   18,  -42,  -14,   44,   10,  -45,   -6,   45,    1, 
  -45,    3,   45,   -8,  -44,   12,   43,  -16,  -41,   20,   39,  -24,  -37,   28,   34,  -31}, 
{ /* Row 34 */ 
   30,  -36,  -23,   41,   15,  -44,   -7,   45,   -2,  -45,   11,   43,  -19,  -39,   27,   34, 
  -34,  -27,   39,   19,  -43,  -11,   45,    2,  -45,    7,   44,  -15,  -41,   23,   36,  -30, 
  -30,   36,   23,  -41,  -15,   44,    7,  -45,    2,   45,  -11,  -43,   19,   39,  -27,  -34, 
   34,   27,  -39,  -19,   43,   11,  -45,   -2,   45,   -7,  -44,   15,   41,  -23,  -36,   30}, 
{ /* Row 35 */ 
   30,  -38,  -18,   44,    6,  -45,    8,   43,  -20,  -37,   31,   28,  -39,  -16,   44,    3, 
  -45,   10,   42,  -22,  -36,   33,   26,  -40,  -14,   45,    1,  -45,   12,   41,  -24,  -34, 
   34,   24,  -41,  -12,   45,   -1,  -45,   14,   40,  -26,  -33,   36,   22,  -42,  -10,   45, 
   -3,  -44,   16,   39,  -28,  -31,   37,   20,  -43,   -8,   45,   -6,  -44,   18,   38,  -30}, 
{ /* Row 36 */ 
   29,  -40,  -13,   45,   -4,  -43,   21,   35,  -35,  -21,   43,    4,  -45,   13,   40,  -29, 
  -29,   40,   13,  -45,    4,   43,  -21,  -35,   35,   21,  -43,   -4,   45,  -13,  -40,   29, 
   29,  -40,  -13,   45,   -4,  -43,   21,   35,  -35,  -21,   43,    4,  -45,   13,   40,  -29, 
  -29,   40,   13,  -45,    4,   43,  -21,  -35,   35,   21,  -43,   -4,   45,  -13,  -40,   29}, 
{ /* Row 37 */ 
   28,  -41,   -8,   45,  -14,  -38,   33,   22,  -44,   -1,   44,  -20,  -34,   37,   16,  -45, 
    6,   42,  -26,  -30,   40,   10,  -45,   12,   39,  -31,  -24,   43,    3,  -45,   18,   36, 
  -36,  -18,   45,   -3,  -43,   24,   31,  -39,  -12,   45,  -10,  -40,   30,   26,  -42,   -6, 
   45,  -16,  -37,   34,   20,  -44,    1,   44,  -22,  -33,   38,   14,  -45,    8,   41,  -28}, 
{ /* Row 38 */ 
   27,  -43,   -2,   44,  -23,  -30,   41,    7,  -45,   19,   34,  -39,  -11,   45,  -15,  -36, 
   36,   15,  -45,   11,   39,  -34,  -19,   45,   -7,  -41,   30,   23,  -44,    2,   43,  -27, 
  -27,   43,    2,  -44,   23,   30,  -41,   -7,   45,  -19,  -34,   39,   11,  -45,   15,   36, 
  -36,  -15,   45,  -11,  -39,   34,   19,  -45,    7,   41,  -30,  -23,   44,   -2,  -43,   27}, 
{ /* Row 39 */ 
   26,  -44,    3,   41,  -31,  -20,   45,  -10,  -38,   36,   14,  -45,   16,   34,  -39,   -8, 
   45,  -22,  -30,   42,    1,  -43,   28,   24,  -44,    6,   40,  -33,  -18,   45,  -12,  -37, 
   37,   12,  -45,   18,   33,  -40,   -6,   44,  -24,  -28,   43,   -1,  -42,   30,   22,  -45, 
    8,   39,  -34,  -16,   45,  -14,  -36,   38,   10,  -45,   20,   31,  -41,   -3,   44,  -26}, 
{ /* Row 40 */ 
   25,  -44,    9,   38,  -38,   -9,   44,  -25,  -25,   44,   -9,  -38,   38,    9,  -44,   25, 
   25,  -44,    9,   38,  -38,   -9,   44,  -25,  -25,   44,   -9,  -38,   38,    9,  -44,   25, 
   25,  -44,    9,   38,  -38,   -9,   44,  -25,  -25,   44,   -9,  -38,   38,    9,  -44,   25, 
   25,  -44,    9,   38,  -38,   -9,   44,  -25,  -25,   44,   -9,  -38,   38,    9,  -44,   25}, 
{ /* Row 41 */ 
   24,  -45,   14,   33,  -42,    3,   39,  -37,   -8,   44,  -30,  -18,   45,  -20,  -28,   44, 
  -10,  -36,   40,    1,  -41,   34,   12,  -45,   26,   22,  -45,   16,   31,  -43,    6,   38, 
  -38,   -6,   43,  -31,  -16,   45,  -22,  -26,   45,  -12,  -34,   41,   -1,  -40,   36,   10, 
  -44,   28,   20,  -45,   18,   30,  -44,    8,   37,  -39,   -3,   42,  -33,  -14,   45,  -24}, 
{ /* Row 42 */ 
   23,  -45,   19,   27,  -45,   15,   30,  -44,   11,   34,  -43,    7,   36,  -41,    2,   39, 
  -39,   -2,   41,  -36,   -7,   43,  -34,  -11,   44,  -30,  -15,   45,  -27,  -19,   45,  -23, 
  -23,   45,  -19,  -27,   45,  -15,  -30,   44,  -11,  -34,   43,   -7,  -36,   41,   -2,  -39, 
   39,    2,  -41,   36,    7,  -43,   34,   11,  -44,   30,   15,  -45,   27,   19,  -45,   23}, 
{ /* Row 43 */ 
   22,  -45,   24,   20,  -45,   26,   18,  -45,   28,   16,  -45,   30,   14,  -44,   31,   12, 
  -44,   33,   10,  -43,   34,    8,  -42,   36,    6,  -41,   37,    3,  -40,   38,    1,  -39, 
   39,   -1,  -38,   40,   -3,  -37,   41,   -6,  -36,   42,   -8,  -34,   43,  -10,  -33,   44, 
  -12,  -31,   44,  -14,  -30,   45,  -16,  -28,   45,  -18,  -26,   45,  -20,  -24,   45,  -22}, 
{ /* Row 44 */ 
   21,  -45,   29,   13,  -43,   35,    4,  -40,   40,   -4,  -35,   43,  -13,  -29,   45,  -21, 
  -21,   45,  -29,  -13,   43,  -35,   -4,   40,  -40,    4,   35,  -43,   13,   29,  -45,   21, 
   21,  -45,   29,   13,  -43,   35,    4,  -40,   40,   -4,  -35,   43,  -13,  -29,   45,  -21, 
  -21,   45,  -29,  -13,   43,  -35,   -4,   40,  -40,    4,   35,  -43,   13,   29,  -45,   21}, 
{ /* Row 45 */ 
   20,  -45,   33,    6,  -39,   41,  -10,  -30,   45,  -24,  -16,   44,  -36,   -1,   37,  -43, 
   14,   26,  -45,   28,   12,  -42,   38,   -3,  -34,   44,  -18,  -22,   45,  -31,   -8,   40, 
  -40,    8,   31,  -45,   22,   18,  -44,   34,    3,  -38,   42,  -12,  -28,   45,  -26,  -14, 
   43,  -37,    1,   36,  -44,   16,   24,  -45,   30,   10,  -41,   39,   -6,  -33,   45,  -20}, 
{ /* Row 46 */ 
   19,  -44,   36,   -2,  -34,   45,  -23,  -15,   43,  -39,    7,   30,  -45,   27,   11,  -41, 
   41,  -11,  -27,   45,  -30,   -7,   39,  -43,   15,   23,  -45,   34,    2,  -36,   44,  -19, 
  -19,   44,  -36,    2,   34,  -45,   23,   15,  -43,   39,   -7,  -30,   45,  -27,  -11,   41, 
  -41,   11,   27,  -45,   30,    7,  -39,   43,  -15,  -23,   45,  -34,   -2,   36,  -44,   19}, 
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{ /* Row 47 */ 
   18,  -43,   39,  -10,  -26,   45,  -34,    1,   33,  -45,   28,    8,  -38,   44,  -20,  -16, 
   42,  -40,   12,   24,  -45,   36,   -3,  -31,   45,  -30,   -6,   37,  -44,   22,   14,  -41, 
   41,  -14,  -22,   44,  -37,    6,   30,  -45,   31,    3,  -36,   45,  -24,  -12,   40,  -42, 
   16,   20,  -44,   38,   -8,  -28,   45,  -33,   -1,   34,  -45,   26,   10,  -39,   43,  -18}, 
{ /* Row 48 */ 
   17,  -42,   42,  -17,  -17,   42,  -42,   17,   17,  -42,   42,  -17,  -17,   42,  -42,   17, 
   17,  -42,   42,  -17,  -17,   42,  -42,   17,   17,  -42,   42,  -17,  -17,   42,  -42,   17, 
   17,  -42,   42,  -17,  -17,   42,  -42,   17,   17,  -42,   42,  -17,  -17,   42,  -42,   17, 
   17,  -42,   42,  -17,  -17,   42,  -42,   17,   17,  -42,   42,  -17,  -17,   42,  -42,   17}, 
{ /* Row 49 */ 
   16,  -40,   44,  -24,   -8,   36,  -45,   31,   -1,  -30,   45,  -37,   10,   22,  -43,   41, 
  -18,  -14,   39,  -44,   26,    6,  -34,   45,  -33,    3,   28,  -45,   38,  -12,  -20,   42, 
  -42,   20,   12,  -38,   45,  -28,   -3,   33,  -45,   34,   -6,  -26,   44,  -39,   14,   18, 
  -41,   43,  -22,  -10,   37,  -45,   30,    1,  -31,   45,  -36,    8,   24,  -44,   40,  -16}, 
{ /* Row 50 */ 
   15,  -39,   45,  -30,    2,   27,  -44,   41,  -19,  -11,   36,  -45,   34,   -7,  -23,   43, 
  -43,   23,    7,  -34,   45,  -36,   11,   19,  -41,   44,  -27,   -2,   30,  -45,   39,  -15, 
  -15,   39,  -45,   30,   -2,  -27,   44,  -41,   19,   11,  -36,   45,  -34,    7,   23,  -43, 
   43,  -23,   -7,   34,  -45,   36,  -11,  -19,   41,  -44,   27,    2,  -30,   45,  -39,   15}, 
{ /* Row 51 */ 
   14,  -37,   45,  -36,   12,   16,  -38,   45,  -34,   10,   18,  -39,   45,  -33,    8,   20, 
  -40,   45,  -31,    6,   22,  -41,   44,  -30,    3,   24,  -42,   44,  -28,    1,   26,  -43, 
   43,  -26,   -1,   28,  -44,   42,  -24,   -3,   30,  -44,   41,  -22,   -6,   31,  -45,   40, 
  -20,   -8,   33,  -45,   39,  -18,  -10,   34,  -45,   38,  -16,  -12,   36,  -45,   37,  -14}, 
{ /* Row 52 */ 
   13,  -35,   45,  -40,   21,    4,  -29,   43,  -43,   29,   -4,  -21,   40,  -45,   35,  -13, 
  -13,   35,  -45,   40,  -21,   -4,   29,  -43,   43,  -29,    4,   21,  -40,   45,  -35,   13, 
   13,  -35,   45,  -40,   21,    4,  -29,   43,  -43,   29,   -4,  -21,   40,  -45,   35,  -13, 
  -13,   35,  -45,   40,  -21,   -4,   29,  -43,   43,  -29,    4,   21,  -40,   45,  -35,   13}, 
{ /* Row 53 */ 
   12,  -33,   44,  -43,   30,   -8,  -16,   36,  -45,   41,  -26,    3,   20,  -38,   45,  -39, 
   22,    1,  -24,   40,  -45,   37,  -18,   -6,   28,  -42,   45,  -34,   14,   10,  -31,   44, 
  -44,   31,  -10,  -14,   34,  -45,   42,  -28,    6,   18,  -37,   45,  -40,   24,   -1,  -22, 
   39,  -45,   38,  -20,   -3,   26,  -41,   45,  -36,   16,    8,  -30,   43,  -44,   33,  -12}, 
{ /* Row 54 */ 
   11,  -30,   43,  -45,   36,  -19,   -2,   23,  -39,   45,  -41,   27,   -7,  -15,   34,  -44, 
   44,  -34,   15,    7,  -27,   41,  -45,   39,  -23,    2,   19,  -36,   45,  -43,   30,  -11, 
  -11,   30,  -43,   45,  -36,   19,    2,  -23,   39,  -45,   41,  -27,    7,   15,  -34,   44, 
  -44,   34,  -15,   -7,   27,  -41,   45,  -39,   23,   -2,  -19,   36,  -45,   43,  -30,   11}, 
{ /* Row 55 */ 
   10,  -28,   40,  -45,   41,  -30,   12,    8,  -26,   39,  -45,   42,  -31,   14,    6,  -24, 
   38,  -45,   43,  -33,   16,    3,  -22,   37,  -45,   44,  -34,   18,    1,  -20,   36,  -44, 
   44,  -36,   20,   -1,  -18,   34,  -44,   45,  -37,   22,   -3,  -16,   33,  -43,   45,  -38, 
   24,   -6,  -14,   31,  -42,   45,  -39,   26,   -8,  -12,   30,  -41,   45,  -40,   28,  -10}, 
{ /* Row 56 */ 
    9,  -25,   38,  -44,   44,  -38,   25,   -9,   -9,   25,  -38,   44,  -44,   38,  -25,    9, 
    9,  -25,   38,  -44,   44,  -38,   25,   -9,   -9,   25,  -38,   44,  -44,   38,  -25,    9, 
    9,  -25,   38,  -44,   44,  -38,   25,   -9,   -9,   25,  -38,   44,  -44,   38,  -25,    9, 
    9,  -25,   38,  -44,   44,  -38,   25,   -9,   -9,   25,  -38,   44,  -44,   38,  -25,    9}, 
{ /* Row 57 */ 
    8,  -22,   34,  -42,   45,  -43,   36,  -24,   10,    6,  -20,   33,  -41,   45,  -44,   37, 
  -26,   12,    3,  -18,   31,  -40,   45,  -44,   38,  -28,   14,    1,  -16,   30,  -39,   45, 
  -45,   39,  -30,   16,   -1,  -14,   28,  -38,   44,  -45,   40,  -31,   18,   -3,  -12,   26, 
  -37,   44,  -45,   41,  -33,   20,   -6,  -10,   24,  -36,   43,  -45,   42,  -34,   22,   -8}, 
{ /* Row 58 */ 
    7,  -19,   30,  -39,   44,  -45,   43,  -36,   27,  -15,    2,   11,  -23,   34,  -41,   45, 
  -45,   41,  -34,   23,  -11,   -2,   15,  -27,   36,  -43,   45,  -44,   39,  -30,   19,   -7, 
   -7,   19,  -30,   39,  -44,   45,  -43,   36,  -27,   15,   -2,  -11,   23,  -34,   41,  -45, 
   45,  -41,   34,  -23,   11,    2,  -15,   27,  -36,   43,  -45,   44,  -39,   30,  -19,    7}, 
{ /* Row 59 */ 
    6,  -16,   26,  -34,   40,  -44,   45,  -44,   39,  -33,   24,  -14,    3,    8,  -18,   28, 
  -36,   41,  -45,   45,  -43,   38,  -31,   22,  -12,    1,   10,  -20,   30,  -37,   42,  -45, 
   45,  -42,   37,  -30,   20,  -10,   -1,   12,  -22,   31,  -38,   43,  -45,   45,  -41,   36, 
  -28,   18,   -8,   -3,   14,  -24,   33,  -39,   44,  -45,   44,  -40,   34,  -26,   16,   -6}, 
{ /* Row 60 */ 
    4,  -13,   21,  -29,   35,  -40,   43,  -45,   45,  -43,   40,  -35,   29,  -21,   13,   -4, 
   -4,   13,  -21,   29,  -35,   40,  -43,   45,  -45,   43,  -40,   35,  -29,   21,  -13,    4, 
    4,  -13,   21,  -29,   35,  -40,   43,  -45,   45,  -43,   40,  -35,   29,  -21,   13,   -4, 
   -4,   13,  -21,   29,  -35,   40,  -43,   45,  -45,   43,  -40,   35,  -29,   21,  -13,    4}, 
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{ /* Row 61 */ 
    3,  -10,   16,  -22,   28,  -33,   37,  -40,   43,  -45,   45,  -45,   44,  -41,   38,  -34, 
   30,  -24,   18,  -12,    6,    1,   -8,   14,  -20,   26,  -31,   36,  -39,   42,  -44,   45, 
  -45,   44,  -42,   39,  -36,   31,  -26,   20,  -14,    8,   -1,   -6,   12,  -18,   24,  -30, 
   34,  -38,   41,  -44,   45,  -45,   45,  -43,   40,  -37,   33,  -28,   22,  -16,   10,   -3}, 
{ /* Row 62 */ 
    2,   -7,   11,  -15,   19,  -23,   27,  -30,   34,  -36,   39,  -41,   43,  -44,   45,  -45, 
   45,  -45,   44,  -43,   41,  -39,   36,  -34,   30,  -27,   23,  -19,   15,  -11,    7,   -2, 
   -2,    7,  -11,   15,  -19,   23,  -27,   30,  -34,   36,  -39,   41,  -43,   44,  -45,   45, 
  -45,   45,  -44,   43,  -41,   39,  -36,   34,  -30,   27,  -23,   19,  -15,   11,   -7,    2}, 
{ /* Row 63 */ 
    1,   -3,    6,   -8,   10,  -12,   14,  -16,   18,  -20,   22,  -24,   26,  -28,   30,  -31, 
   33,  -34,   36,  -37,   38,  -39,   40,  -41,   42,  -43,   44,  -44,   45,  -45,   45,  -45, 
   45,  -45,   45,  -45,   44,  -44,   43,  -42,   41,  -40,   39,  -38,   37,  -36,   34,  -33, 
   31,  -30,   28,  -26,   24,  -22,   20,  -18,   16,  -14,   12,  -10,    8,   -6,    3,   -1} 
}; 
 

 
 
 
 
 
 
 
 


