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Abstract

The existing rough mode decision (RMD) algorithm, used in HEVC standard loses the coding efficiency and wastes encoding
time when encoding using transform skip mode (TSM) because the RMD algorithm in HEVC uses a selection method that is
designed for DCT, not for TSM. This paper proposes a new RMD algorithm for TSM in HEVC. Our proposed RMD algorithm
enhances the coding efficiency by employing a new cost function to increase the probability of selecting the best intra prediction
mode for TSM. In addition, it reduces the encoding time by skipping the encoding process of least feasible TSM based on a
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newly proposed threshold value. The experiment results show that the proposed method achieves coding gains of -0.3% for
screen contents with a 10% reduction in encoding time compared to those of the HEVC standard.
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T Hes Slste] SE= Ak WA AA =Y
AlZFE HM 10.09] A Q159 AlZHS o] &3kt +
a1 AFHE HlaLsto] AlQksk= W2jo] HMe Hls)
A A Qa1 AREE FaATE HleS Bl e
vedidh 13 AJ7F 4 B E(ATime) 4 (4)¢h
e o Awsted
A Time (%)= Lore~ Tres @)
Tres
A (DA Ty ASFekes W29 Q13w A7tolm,
Troi= HM 1009] Q129 Aztolth thgoz b5 4
5S¢ Yehl7] 91814 Bjontegaard-Delta(BD)'™ =
A AHEET. x%2] BDrate @& Algkal
2ol 71 WAlel HlE) x%9] AA bitE: =Y F vk
2 1. A" =Ad ¢ HM A
Table 1. Test conditions and HM configurations.
o Class A (2560x1600) : Traffic and
People On Street
¢ Class B (1920x1080) : Kimono,
Park Scene, Basketball Drive,
and Cactus
e Class C (832x480) : Race Horses,
BQ Mall, and Basketball Drill
o Class D (416x240) : Race Horses,
HAE o4 Blowing Bubbles,
and Basketball Pass
o Class E(1280x720) : Four People,
Johnny, and KristenAndSara
o Class F(screen contents) :
Basketball Drill Text
(832x480),
China Speed(1024x763),
Slide Editing(1280x720),
and Slide Show(1280x720)
FAe] A7 ZHY 71029 vt QS A 2
A~ EEY o] HM 10.0
Quantization 2 2 3. 3
Parameter
R il All Intra - Main profile
CPU - Intel(R) Core(TM) i5
737 273 RAM - 8.00GB
Parallel processing - AF&3HA] &S
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E 2 ME2 HE T4E MEs QAo olFE Al
2t ot Me (YA
Table 2. Encoding time and compression performance of
the method applying the new cost function.
(general video).
HM 100 e M_ R
Cla ax |op (new cost function)
ss Bitrate | PSNR T Bitrate | PSNR | T |BD-rate| ATime
(kbps) | (@B) | ) | (bps) | @B) | M) | &) | ©0)
22 [10187891] 4335 | 1.31 [ 10187349 | 4335 | 1.8 287
Traftic |27 5733408 | 4016 | 113 | 5738321 [ 4016 | 109 | [ 393
32 3273870 | 3712 | 098 | 3274325 | 3712 | 097 153
N 37 | 1851160 | 3410 | 089 | 1851127 | 3410 | 089 048
‘ 22 [104706.18] 4326 | 1.34 | 10471824 | 4326 | 1.30 261
PeopleOn| 27 [ 6085726 | 3082 | L4 | 6085669 | 308 | 111} o [ -264
Street | 32 | 3478947 | 3670 | 101 | 3478320 | 3670 | 101 |
37 [ 2039032 [ 3384 | 091 | 2039002 | 3384 | 090
2 4270 | 094 | 2223130 | 4270 | 092
) 27 4101 | 078 | 1215287 | 4101 | 076
Kimono = B% |on | en% | 3% | o] O
37 | 382053 | 3651 | 066 | 382074 | 3651 | 066
22 | 5273677 | 4168 | 116 | 5273471 | 4168 | 113
ParkSce| 27 | 2850158 | 3860 | 094 [ 2650196 | 3860 [ 0% |
ne | 32 | 1483737 3561 | 080 | 1483741 | 3561 | 079
s 37 | 730055 | 3270 [ o071 | 70131 | 327 | 070
22 [10536361] 4057 | 249 | 10537006 | 4057 | 2.44
Coctus | 21| 4871015 | 3793 | 194 | 4870964 | 3798 [ 190 |
32 | 26370.06 164 | 2636648 | 3560 | 162
37 | 1427952 149 | 1428057 | 3326 | 147
22 | 71114.19 225 | 7110934 | 4125 | 221
Basketbal 27 | 2016512 L77 | o7 | 8871 [ | o
IDrive | 32 | 15230.44 153 | 1523115 | 36% | 151 |
37 | 819571 142 | 819684 | 3498 | 1.40
22 | 2080893 048 | 2081504 | 4177 | 047
Basketba| 27 | 1131341 039 | 131516 [ 3837 [ 039 |
Dl | 32 | 6075.09 034 | 60922 | 3541 | 033
37 | 335556 030 | 33%98 | 3277 | 030
22 | 2337395 055 | 2337489 | 4192 | 054
27 | 13971.94 046 | 1307363 | 3002 | 045
C | BOMall T 51958 o1 | sum | mor | ow| 0
37 | 460447 037 | 46%40 | 328 | 036
22 | 14999.12 029 | 1499976 | 4229 | 028
RaceHor| 27 | 9002.19 024 | 90364 [ 3391 [ o024} o
ses | 32 | 510992 021 | 510894 | 3549 | 021 |
37 | 257549 019 | 25mB68 | 3212 | 018
22 | 532144 011 | 532180 | 429% | 011
Basketba| 27 | 316320 010 | 316704 [ 3938 [009 |
IIPass | 32 | 181659 008 | 181680 | 399 | 008
37 | 101237 007 | 101260 | 328 | 007
2 | 1145540 015 | 1145630 | 41.03 | 014
p|Blowing | 27 | 707362 013 | w7174 | 3672 [012| o
Bubbles | 32 | 402330 011 | 402369 | 3274 | 010
37 | 207317 009 | 207336 | 2921 | 009
2 | 44509 007 | 46044 | 242 | 007
RaceHor| 27 | 268148 006 | 263404 [ 3341 [ 008 |
ses | 32 | 1423 005 | 147493 | 3458 | 005 |
37 | 74435 005 | 74429 | 3128 | 005
22 | 30027.07 105 | 3022898 | 4380 | 1.03
FourPeo| 27 | 1853875 092 | 1853805 | 41.23 | 091 000
ple | 32 | 1140179 084 | 1140154 | 3836 | 083
37 | 693059 078 | 693063 | 3527 | 078
22 | 2014291 097 | 2014344 | 4405 | 0% 265
27 | 1123327 084 | 1123377 | 4184 | o84 037
B Johnny 1= T a1 o7 | e | o0 [om| *% [Tow
37 | 370833 073 | 370833 | 3690 | 073 039
2 [ 219382 [ #42 | 097 | 2219130 | 4442 | 095 171
Iristena| 27 [ 1396208 | 4210 | 085 [ 136138 | 4210 [ 05 | 0 [ 095
ndSara | 32 | 803271 | 3946 | 079 | 803308 | 3946 | 079 | 049
37 | 436067 | 3657 | 075 | 486045 | 3657 | 075 038
E I 000 | -160
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A bit2 Z7A FE mgo] "olAg= AL o) i)._ dfAlol ol AE A7 otE Ms (Yerd
- o
3} HM 1003 B3t Aoksl= HlAle] H=E H=o ) i )
ATt 04 Mgk Ajksh= 4ol HE e Table 4. Encoding time and compression performance of
57 57 T .
% 2~59] YERNATE WA 28 VA 1-oA A the proposed method applying the new cost
5 > o3 o 0] o S~ = = i ; ;
5ot AlS S 93 A 2$ HE s Hed) function and fast algorithm. (general video).
o) il &\l
Hc]—élgl OE] ‘l‘ Oé]}\oloﬂjﬂgl ?_]i% }\]ZJ.' 711]'4\—- H]E = cl)ﬂ]' HM 100 Acket Rt
- = . B Cla QP (new cost function + fast)
= Aes YeEhY, 3§ 38 o] #Ae ~3dY FEdHx ss| °° Bitrate | PSNR | T | Bitrate | PSNR | T |BD-rate| ATime
_ (bps) | @B) | @ | Gbps) | @B | ) | ©0 | @)
-0 =
oA 9] AsS Yeldth ¥ 28 HH bk GAA 22 |10187891| 4335 | 131 | 10186343 | 4335 | 119 926
- _ _ _ 27 | 5738408 | 4016 | 111 | 5738213 | 4016 | 099 1102
Aolsl= HIAL E3 EWst A% W = Ao - '
dekshe WAs &9 54 35 M3t fl= As Tratfic 1= Tsoms70 | 3702 | 098 | szaza0 | 3712 |09 | O [8s
o) 2~ o) o] Aobal vpalo] HEE = TSM AA 37 | 1851160 | 3410 | 089 | 1850931 | 3410 | 078 1260
& ol o= AlbshE Aol HEHE FA A 22 |10470618| 4326 | 133 | 10463683 | 4326 | 122 836
7b ouk A RTE A~z Zel Ao AL AL PPeolcOn] 27 | 6085726 | 30 | 114 | 6088820 | 302 [1og | o [1016
Street | 32 | 3478047 | 3670 | 100 | 3478411 | 3670 | 083 | 1204
93t dag]=o]7] W] A|otslE HAlo] A LF ol w 37 | 2080032 | 3384 | 091 | 2039173 | 3384 | 083 856
o1l o . = B o B 22 | 2223431 | 4270 | 094 | 2223049 | 4270 | 03 1168
At gl = A e Wsrb gl doh Albst Koo |27 1215251 | 4101 [ 078 [ 1216084 | 411 {069 | o [1161
. ) _ 32 | 684855 | 3395 | 071 | 634846 | 38% | 062 | 125
= glAlo] o= A]1=0 L Q20 E 3 o] & Z= o]
= WA s A i 35 FElA #9l & 4 Qo 37 | 382053 | 3651 | 066 | 382115 | 3651 | 058 1233
T 120 Hm Aokl wale] Agal =El oA ol 22 | 5273677 | 4168 | 116 | 5272745 | 4168 | 106 831
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