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Tab.1 The corrlation of quantization level of coefficients between two quantization methods
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i fith R~ K AR (] B M RDOQ 1 4k 7K - Sy 5 1 48 22
Gso = Grnoo Gso # Grnog Grnog = 6ol (Gsq=Grnoy) Grnog = Go | (Gsy # Grnog)
4x4 0.27 0.73 0. 651 0.235
8x8 0.20 0. 80 0. 654 0.215
16x16 0.09 0.91 0.798 0.232
32x32 0. 01 0.99 0. 883 0. 172
- K 0.14 0. 86 0. 747 0.213
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Tab.2 The mean sum of quantization level after RDOQ

when quantization level of coefficients not equal to zero

HALAKCE -
SR RS Gso=Grnog s Gyo # Grnop »
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Tab.3 Comparison results between the proposed algorithm and the original HEVC encoder

Al-main RA-main LD-main
WELFF Ryps/%  Ruyppen/dB Ay/%  Rypy/%  Ryppe/dB Ay/%  Rypu/%  Ryppe/dB Ay/%
Traffic 0.0 0. 000 10.5 0.0 0. 002 9.1 — — —
PeopleOnStreet 0.0 0. 000 9.8 0.0 0.000  10.2 — — —
ParkScene 0.0 0. 000 11.1 0.0 0.001 9.4 0.0 0.001 9.0
BQTerrace 0.0 ~0. 001 10.7 0.1 -0. 002 9.8 -0.1 0. 001 8.9
BasketballDrive 0.0 0. 000 8.9  -0.1 0.001  12.4 0.0 0. 002 9.3
BaskeballDrill 0.0 0. 000 6.9 0.2 -0.008  11.2 0.0 0. 000 8.7
BQMall 0.0 -0. 001 10.0 0.1 -0. 006 9.5 0.1 -0. 005 8.0
PartyScene 0.1 ~0. 006 10.7 0.2 -0.011 8.9 0.2 -0.010 9.7
BasketballPass 0.0 0. 002 12.4 0.2 -0. 009 8.4 0.2 -0. 009 8.4
RaceHorses 0.0 0. 000 12.9 0.2 -0.011 9.4 0.2 -0.011 9.8
BlowingBubbls 0.0 -0.001 12.6 0.0 0.000  11.3 0.0 0.000  10.8
FourPeople 0.0 ~0. 001 10.9 0.0 0.002  11.3 -0.3 0. 009 10. 1
Johnny 0.0 0. 000 8.5 0.1 0. 000 9.6 -0.5 0.007 8.2
KristenAndSara 0.0 0. 000 8.9 0.1 -0.003  10.5 -0.4 0.015  10.6
BasketballDrill Text 0.0 -0.001 9.8 0.1 -0. 002 8.7 0.2 -0.007 9.3
SlideShow 0.3 -0. 025 25.2 0.4 -0.038  29.4 0.5 -0.034  26.4
SlideEditing 0.8 -0.119 9.7 0.9 -0.247  11.0 0.4 -0.064  12.7
S 4 11 0.07  -0.009 11.23 0.15 -0.0195 11.19 0.04 -0.007 1 10.52

M2 3 A, 28 A 4 O Bk B AR Y
RO TE 3 RV IC & S E N A BT 11.23%
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RA %4 F SlideShow 5 & SZH T 29. 4% [ B} [a]
%1 ; BasketballPass 1[5 AK T 8. 4% 1) & 85 B} 6] 5

LD /4 SlideShow JF 5 SZ L T 26. 4% (1) i [8] B
i ; BQMall J 51 52 B K 24 8. 0% () it i) 45 2. 7]
3 Fp &5 T 4 3E 4945 0. 07% 0. 15% 0. 04%
# 65 2% F FHA1 0. 009 .0.0 195.0.0 071 dB fiy (4
17 M HL B AR S 56 45 SR v, SlideShow #0550 I 3 7
B TR Ay LA 5 Ay B ) 8 S RN B 2% T S
MU TERR I B H P S AT S b, Al B 2
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Fig.1 The RD curve of test sequences
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An Optimal Active-disturbance-rejection Controller for the Rotary Speed of

An Anchor-hole Drill Based on Brain Storm Optimization Algorithm

GUO Yinan, CHENG Wei, YANG Huan, YANG Fan, LU Xiwang

(1.School of Information and Control Engineering, China University of Mining and Technology, Xuzhou 221116, China; 2.Shanxi
Luan Heshun Li Yang Coal Industry Co., Ltd, Changzhi 032701, China)

Abstract; As the key equipment of tunneling a roadway, controlling the anchor-hole drills mainly depends on
the operator’s rich controlling experience. Improper rotary speed of an anchor-hole drill generally resulted in
sticking or breaking pipes, which would reduce the drilling efficiency. Especially, the nonlinearities and time-
varying parameters, as well as the disturbances resulted from various factors in the anchor-hole drill rotary
system should be taken into consideration. A novel optimal active-disturbance-rejection controller was proposed
in the paper. The set value of the rotary speed was dynamically estimated in terms of the geological condition of
surrounding rocks. Brain storm optimization algorithm was employed to find the optimal parameters of the control-
ler, which could have the best dynamic and steady control performances. Based on the simulation platform com-
posed of AMESim and Matlab, the experimental results for a single surrounding rock with or without the external
disturbance showed that the proposed ADRC controller hasd better dynamic and steady performances and stronger
robustness than the optimal PID controller.
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