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Fast Coding Unit Partition Algorithm for Depth Maps
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Abstract The 3D high efficient video coding (3D-HEVC) is the new generation of video coding standard.which adopts
depth maps to reduce the number of viewpoints significantly. Depth maps contain geometric information which can im-
prove the video compression efficiency,but the depth image encoding has a heavy computation and takes about 4 times
as long as the color image encoding. In this paper,in order to reduce the computational complexity of the depth image
coding,a coding unit (CU) partition algorithm based on texture analysis was proposed for 3D-HEVC intra coding.
Firstly, the rough texture analysis is performed for the depth map,the global grayscale classification based on the OTSU
method is calculated through the texture characteristics of the depth map,and the texture complexity and the direction
identification of CTU are determined by the sample points in CTU. Then, the fine texture analysis is performed on a
CTU with high texture complexity,and the statistical features of the pixel distribution in the CUs are used to compute
the textural division flags from bottom to top for different size of CUs, Finally, the texture complexity of CTU, texture
direction flags and CU texture division flags are utilized to predict the depth range of current CTU and decide whether
to terminate the division of CU. Compared with the original algorithm in 3D-HEVC test model, the proposed algorithm
can reduce 45% encoding time on average with only 0. 8% increase in Bjontegaard delta bit rate under the all-intra con-
figuration. Compared with three state-of-the-art algorithms, the proposed algorithm reduces the encoding time by about
12%, % and 4% respectively for overall sequences,and 14%,11% and 10% respectively for the large-resolution se-
quences,with a similar encoding rate distortion performance.
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Fig. 1 Test sequence GT_Fly
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Table 1 Distribution ratio of partition depth under different QP
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Table 2 Coding performance of turning of N X N division

A 20)
X W NXN
Sequences
BDBR AT

Balloons 1.1 20. 41
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Pixel distribution characteristics of CU
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HIRZ IR . 1% QP {E 7 BOTH 30K B 20 90 80, in X (3D B

Ngp = Ll T J a2

I
21 2 (Lt L)

10, if QP=<34
7,  else if QP<39
N= (13)
5, else if QP42
4, others
#3 AFEM QP HT Nop Wit 45
Table 3 Calculation results of Ngpunder different QP

Nap
Sequences
QP=34 QP=39 QP=42 QP=45
Balloons 5 4 3 3
Kendo 5 4 4 3
GT_Fly 13 12 11 9
UndoDancer 8 5 4 3
Range [4.12] [4.12] [3.11] [3.9]

T ERE TH B, 8 e AR SCH A A A A A R 2
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THq MPEZE R, [Al— QP E T AR M EEA 5 19 TH o
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XU LA A6 2 A5 0 AR P R 2 ) CU R 2038 52 2 J3E R AT LA
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FITEARE K QP {HT THee B, MR IE QP {520 Btit 57
TH 1= (15) i

14
THQPfLZIQP’El(LI,H,mJ (14)

3, if QP<34
4, else if QP39
TH= (15)
5, else if QP<<42
6., others
#4 AF QPMHT THep MitH R
Table 4 Calculation results of THgp under different QP

Ngp
Sequences
QP=34 QP=39 QP=42 QP=145

Balloons 3 4 6 7
Kendo 3 4 5 6
GT_Fly 4 4 4 4
UndoDancer 3 4 5 6
Average 3 4 5 6
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Fig. 6 Overall algorithm flowchart
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CCHRLT19 DD Kb o SC A4 vhol 3 25 5 00 S8 31 R 400 L 31 375 B 78
ALSILT 6 A AL P i v e, LRSS SR n 2k 5 i,
MEFATIE I, 5 HTMI16. 0 JUIAE LA L, A CHEEEAR
FFES T B AT B BUE IS Bl A 25. 79% ~64. 37 % , V- 34 AR
T 44,51 %6 1 Gat B B IRD s RS TR B0 R ] — A AL 0 O 3
BDBR 78RR 0. 6% ~1. 0% ; [fl— 5 51 P9 45 4~ & 0 s /G
-3 BDBR BTG R 0. 4% ~1. 1%, BLI7— 550 N A A il
M5 (8] /9 BDBR 7 835 /1N - 4 G B o5 1 JE1 45 5T 1t 4 4 LE A
T . XS EE R B AR SO T W SRR AR T A g 5 1 1D )
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Table 5 Coding performance of each synthesis view

CRLAL 2/ 26D

PSNR= an

BDBR
Sequences ’ - n AT
Va/ V3/ Vi/ Ve/ Vi/ Vg/ All

Balloons 0.4/0.5/0.4/0.3/0.4/0.3/0.4 34.55
Kendo 0.8/0.8/0.6/0.6/0.8/0.7/0.7 36.90
Newspaper 0.9/0.8/0.4/0.9/1.3/0.6/0.8 25.79
GT_Fly 0.9/1.4/0.9/0.9/1.4/0.9/1.1 58.93
PoznanHall 0.5/1.1/0.9/0.9/1.5/1.1/1.0 50. 11
PoznanStreet 0.5/0.7/0.5/0.4/0.6/0.5/0.5 40. 89
UndoDancer 0.8/0.9/0.7/0.9/1.1/0.8/0.9 64,37
Average 0.7/0.9/0.6/0.7/1.0/0.7/0.8 44,51

Xt F /NGy B 38 (1024 X 768) W] i J7 41 Balloons. Kendo,
Newspaper 1 &5 » AX SCRRAK T 25. 79 % ~36. 90 % A4 Zi i Hif [6]
BDBR F¥3 N T 0. 4% ~ 0. 8% ; X T K 4% ¥ 3 (1 920 X
1088) 1Ml i& /¥ %] GT _Fly, PoznanHall, PoznanStreet, Undo-
Dancer , A8 SCREAR T 40, 89 % ~64. 37 % A4 Zi 65 WF 8], &A1 A9 A
& BDBR /17 0.5%~1.1% , MEHE AT UG H /o 3
T AH bb K3 S5 50, AL 1 S b B ] A % 2 —
HARRHEMER B, X ELER /NG PERTF I o Depth
B2 0 By LU ABIAR L oK 43 B3 7 90 B AR, B AT AE Im) — K BE 43
RAPTE SRR ERWE L, ASTHE % RTA J7 ik H &
CTU Jg B IR B 9 LA B 80 375 1] 355 BE 1) b 81 B IR, FTA 50k
X2 K BEG CTU i 47 80 BURRAE 43 87 09 Le A 38 T, DK i 5 35
TP RE A BT T K L 33 o DA A0 THT iz e AR S SRV 1 44 B PE R 7]
HEZ A BRI . X T /N G BRI Y 5 A R K L
RERARZ MO , SO B Y Kendo /75 FEAR T 36. 90%
14 2 Bt 15 ] , 20 B &2 2% 19 Balloons » Newspaper J¥ 51 43 5l B 4%
T 25.79% .34, 55 Y% i Gt B B 1] 5 %k T K 43 B S R B
SUHL ] 1) UndoDancer J7 81 BEAIK T 64. 37 %6 Y 4 1 1t ] B
R TR BN, sU B 4% A X 8 M PoznanStreet,
PoznanHall 751 5 H AR T 40. 89 % .50, 11 %% A4 4 % 15} [a] H.
FRBEPR MK/, X T Ko H R B Q0 At 38 30 0
GT_Fly JP8 AR SCH R FEAR T 58. 93 %6 Y 4 1 1isf 7] L {5 H: 4
i 28 52 ELA I 5 H M 1 B A R L 33X 2 IR O 3% % 31 S0 3L 1 8 Ak
BoBER G RTA J5 4% CTU H I oy 50K B G 14 o ) 5 2 A1 X

fl—2 {HiZF 5 BDBR AU T 1. 1% . A9k, H
AR A ek 80 R TR B0 B0 30 AT A T 1 B T B X S0 A 2 1
JT- 5 14T G 1 1) B i) 20, i B R TR TR O BUEL B A 1Y T B o
RTA J5 a4 CTU W7y 8K 8 20 1) YR B0 Xl e /b o 22 3
id FTA kit f7 CU BB A £ K Eg CTU £,
6 ARICHRE G HA T B P REXT L
Table 6 Performance comparison between proposed algorithm

and other algorithms

Sequences KUK & X [8] Xk [10] X wk[13]
BDBR/AT BDBR/AT BDBR/AT BDBR/AT

Balloons 0.4/34.55 —0.1/24.40 0.3/39.00 0.7/35.49
Kendo 0.7/36.90 0.1/22.70 0.3/41.00 0.4/38.23
Newspaper 0.8/25.79  0.2/21.10 —0.2/36.00 0.9/33.85
Average Small 0.6/32.41 0.1/22.73 0.1/38.67 0.7/35.86
GT_Fly 1.1/58.93 0.2/40. 20 0.2/45.00 0.2/43.14
PoznanHall 1.0/50. 11 0.6/39.90 0.3/48.00 0.8/48.33
PoznanStreet 0.5/40. 89 0.8/32.40 1.2/40.00 0.3/39.67
UndoDancer 0.9/64.37 0.4/44.10 1.0/39.00 0.5/41.57
Average Large 0.9/53.58 0.5/39.15  0.7/43.00 0.4/43.18
Average All 0.8/44.51 0.3/32.11 0.4/41.14 0.5/40.04
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