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Algorithm

[1 Mode-dependent transform

F=D-X-DT

Transform matrix D

DC prediction Others
4x4 modes (0~17) | DCT (TMuC 0.9) S,
8x8 modes (0~33) | DCT (TMuC 0.9) Sg
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Algorithm

[1 Mode-dependent transform

(3 5 7 8] (147 0 0 O
S, - 7 7 0 -7 S T _ 0 147 0 O
8 -3 -7 5 v 0O 0 147 O

-5 8 -7 3| 0 0 0 147

[l The proposed 4x4 matrix is actually an approximation of
4x4 DST proposed by I°R and Samsung

oo 2 Sin((Zi—l)jﬂj
2N +1 ON +1
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Algorithm

Mode-dependent transform
B 4-point forward transform

_fo_ (3 5 7 8] XO_ a, = X, — X,
fy _ 77 0 . Xy gz z 2()1(2+<X<3 3)— X,
fl |8 =3 =7 5 ||x| pIoiX%=%
_f3_ -5 8 -7 3 ]|x b,=a,<<?2
B 4-point inverse transform
_fo_ (3 7 8 -5 _XO_ a, = X, + X,
fl _ 5 [ -3 38 . Xy Zz z 2()2(1 <);33) — X,
Bl |7 0 =7 Tf|%| PIrs™™
f,] |8 -7 5 3]|x,| b=a<<2
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c,=b,+a,

f,=—a,+c, +(a, <<3)
f,=(a,<<3)—-a,
f,=(a,<<3)—a,+b +a,
f,=—a,—-Cc,+b, —a
c,=b,+4a,
f,=—a,+cC,+b, +a,
f,=a,+c,—(a, << 3)
f,=(a, << 3)—a,
f,=(a,<<3)—a,—b +4q
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Algorithm

[1 Mode-dependent transform
B S is analytically obtained as

19 31 40 47 52
47 60 56 35 5
58 48 1 —47 —60
62 12 -53 -45 27
56 -30 53 36 48
46 58 3 56 —49
33 61 55 -20 —27
17 38 -54 62 —62
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Algorithm

[1 Mode-dependent Coefficient Scanning

Logical prediction modes (0~33)

Scanning Method #0

5~13,
21~29 (transposed version)

Scanning Method #1

1~4, 14~20, 30~33
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Simulation results

L1 Intra High Efficiency

with SMDS no SMDS
Class A -2.5 2.7 -2.5 -1.7 -1.6 -1.7
Class B -1.2 -1.6 -1.5 -0.7 -0.7 -0.7
Class C -1.7 -1.7 -1.6 -0.8 -0.5 -0.5
Class D -1.8 -1.6 -1.7 -1.0 -0.7 -0.6
Class E 2.7 -2.5 -2.3 -1.1 -1.1 -1.0
Average | -1.8 -1.9 -1.8 -1.0 -0.8 -0.8
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Complexity

Complexity Metric 4 X4 Transform
Operation counts for DC: no change
transform a N-point 1-D | Others: 15 adds, 6 shifts
vector
Memory requirements for no change
transforms
Memory requirements for 2 X 4X16/8=16 byte

coefficient scanning | (4 bits for one scan position,
2 for x, 2 for y)

Minimum bit-precision (9-bit DC: no change
input) Others: 19bits (forward)
Memory for scaling matrices DC: 6 matrices

Others: 6 single values
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Conclusion

The coding efficiency iIs promoted using the
proposed algorithm with applicable additional
complexity

Recommend further study on low-complexity
mode-dependent transform and scanning methods
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