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A Blocking Artifacts Evaluation Method Integrating Human
Eye Masking Effect and Image Gradient

WANG Jie WANG Yubo ZHU Xiaodong REN Xiangyang

( School of Electrical Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: Blocking artifacts were the result of block-based discrete cosine transform in JPEG coding. An effi—
cient no-reference method to measure the blocking artifacts was proposed in this paper. Firstly the gradient of
the pixels at block boundaries was transformed into the blocking artifact map which mainly included the posi—
tions and intensity information of blocking artifact boundaries. Then the effects of luminance and texture mask-
ing on blocking were figwredout and integrated into the blocking artifact map to form an noticeable blocking ar—
tifacts map. Based on the noticeable blocking artifacts map the Minkowski method was used to calculate the
metric of image blocking artifacts. Finally a large number of experimental simulations were performed in LIVE
and other image quality assessment databases. The simulation results showed that SROCC and KROCC reached
0.9 0.7 or more.

Key words: image gradient; human eye masking effect; DCT; blocking artifacts; monotonous

( 6 )

12 RAMANI K LOU K JAYANTI S et al. Three-di- 2016 53(5):1136 —1146.
mensional shape searching: state-of-the-art review and 14 ALDOMA A TOMBARI F STEFANO LD etal. A
future trends J . Computer-aided design 2005 37 global hypotheses verification method for 3d object rec—
(5):509 -530. ognition C // European Conference on Computer Vi—
13 . sion. Berlin: Springer 2012:511 —524.
J.

Recognition of Three-dimensional Substation Equipment Based on Hough Transform

JI Yong' LIU Dandan’® LUO Yong® WANG Pengshuai’

(1. School of Electrical Engineering Xi‘an Jiaotong University Xi‘an 710049 China; 2. Henan Pinggao Electrical Co. Litd.
Pingdingshan 467001 China; 3. School of Electrical Engineering Zhengzhou University Zhengzhou 450001 ~China)

Abstract: Based on Hough voting method the recognizing of substation equipment was achived by using 3D
point cloud data obtained by laser scanner. Firstly the equipment point cloud data was preprocessed to obtain
appropriate experimental data including point cloud simplifying and denoising by octree. Secondly the num-
ber of votes of the mass center of the point cloud was got by Hough voting after obtaining DSM. Thirdly simi-
larity degrees could be got by comparing the DSM with any model DSM in model set and initial identification
results could be obtained by comparing the above similarity degrees with the threshold. Lastly the final
identification result was got by Hough voting based on initial identification result. The actual test showed that
this method could effectively avoid the lengthy searching process for all feature points and could be effective
in recognizing of substation equipment in the situation of a larger points lacking. It turned out that this method
was effective.

Key words: 3D recognition; laser point cloud; Hough voting; octree
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Tab.2 Parameters of BSO algorithm
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Tab.3 The properties of the rock stratum in JinCheng
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Tab.4 Comparison of ADRC and PID control performance
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Tab.1 The corrlation of quantization level of coefficients between two quantization methods
RDOQ
RDOQ
GSQ = CRD()Q CSQ 7 GRD()Q GRD()Q =G, | ( cs<g = GRD()Q) GRD()Q =Gyl ( GSQ 7 GRD()Q)
4 x4 0.27 0.73 0. 651 0. 235
8x8 0.20 0. 80 0. 654 0.215
16 x 16 0.09 0.91 0.798 0.232
32 x32 0.01 0.99 0. 883 0.172
0.14 0. 86 0.747 0.213
RDOQ T RDOQ
2 . HEVC
2 RDOQ (8)
Tab.2 The mean sum of quantization level after RDOQ RDOQ : HEVC
when quantization level of coefficients not equal to zero RDOQ CHEVC
Gso = GRDOQ Gso #= GRDOQ
GI{DOO 7& GU GRDOQ 7& GO
4 x4 1.95 10. 11 )
8x8 1.58 18. 38 2.2
16 x 16 1.81 53.43 1
32 x32 3.56 213.43 2 RDOQ
2.23 73. 84 Gso - Gm)oo
5 RDOQ
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(2.23) HEVC
RDOQ ( average saving time AST) Agp
10. 11
kbOQ A = 2 - L 100%. (9)
A
. . t, HEVC ; lp
Agp HEVC
3 3.1 HEVC
HEVC ( HEVC Test Mod-
el HM) 16.0 Al ( random ac— ( bjontegaard delta peak signal-to-noise rate) Ryppey
cess RA) . (low delay LD) 3 ( bjontegaard delta bit rate) Ry,
Asy
3
3 HEVC
Tab.3 Comparison results between the proposed algorithm and the original HEVC encoder
Al-main RA-main LD-main
Ryps /%  Ryppen /dB Ay /% Ry /%  Ryppsy /dB - Agp /% Ry ! % Ryppsy /dB Ag /%
Traffic 0.0 0. 000 10.5 0.0 0. 002 9.1 — — —
PeopleOnSireet 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
0.07 -0. 009 11.23 0.15 -0.0195 11.19 0.04 -0.007 1 10.52
3 LD SlideShow 26. 4%
3 11.23% . ; BQMall 8.0%
11.19% 10. 52% Al 3 0.07% - 0. 15% -
SlideShow 25.2% 0.04% 0.009.0.0 195.0.0 071 dB
BaskeballDrill 6.9% ; SlideShow
RA SlideShow 29.4%
: BasketballPass 8.4% ;



23

3
10. 5%
( peak signal-to-noise rate) Ry
1
3.2
Rpsy ( bit rate) Ry
HEVC
1 ( rate distor—
tion RD) Riyppsy Rypg
5
4. 7% ; 7 ;
RDOQ 3.74% : (
10 1 Roy )
9.11%
42 44 2
41 43
40 42
41 40
a3 1 g 40 g
%38 39 %
£ £ 38}
& 37 %38 el
H 36 A 37
= 35 = 36 5; 16
i 4y 42 35 &
o g o 3 g
5 —e— HMI6.0 encoder & 33 ——HMI6.0 encoder | 34 —e— HMI6.0 encoder
31 —+#— Proposed algorithm | g% —#—Proposed algorithm _ —#— Proposed algorithm
30 e 30 ‘ ' : 2 et
500 1500 2500 3500 4500 4] 400 1000 5000 9 000 13 000
1 000 2 000 3000 4000 5000 200 600 1 000 3000 7 000 11 000 15 000
HRRER /(kb-s7) HARFRR /(kb-s™) HAREERR /(kb-s)
(a) BQMall (b) BasketballPass (c) Traffic
40 40 40
. ] 38 38
g 8 g
59 % 4 §i - .
& 36 =34 X3
M 35 Exd B
., B 32 #® 32
Lt {z o
i 33 o 30 & 30
gy —— HM16.0 encoder ¥ —e— HM16.0 encoder & ——HMI6.0 encoder |
31 —+— Proposed algorithm 4 28 —+#— Proposed algorithm 28 —+— Proposed algorithm
30 : : : 26 ; : : 26 ; ' ‘
0 2 4 =104 1 000 5000 9 000 0 600
3 5 3000 7000 11 000 300 900 1500
HAF R, /(kb-s) HAF R (kb5 ) HAF R /(kb-s")
{(d) BQTerrace (e) PartyScene (f) RaceHorses
52 44
50}
= Z 0
g8 %
5 5
46 40
m M & .
# 42 —— HM16.0 encoder o —s— HM16.0 encoder
—+— Proposed algorithm —#— Proposed algorithm
40 * . 36 At : ;
200 600 1000 300 1500 2100 2700
400 800 600 1200 1800 2400 3000
AR /(Kb s™) HAEER /(kb-s™)
(g) SlideShow (h) Johnny
1 RD

Fig.1 The RD curve of test sequences




24

) 2019

(b) AXHERIRBBAE

2

Fig.2 The comparison of video subjective qualitys

HEVC

HEVC

10. 52%

TECH G CHENY MULLER K et al. Overview of
the multiview and 3D extensions of high efficiency vid—
eo coding J . IEEE transactions on circuits and sys—
tems for video technology 2016 26( 1) :35 -49.
ZHANGYF TIANR LIUJ G etal. Fast rate dis—
tortion optimized quantization for HEVC C // Visual
Communications and Image Processing. Singapore:
IEEE 2015:1 -4.

ZOUF AUOC PANG C et al. Rate-distortion op—
timized transforms based on the Lloyd-type algorithm
for intra block coding J . IEEE journal of selected
topics in signal processing 2013 7 ( 6): 1072
-1083.

ARRUFAT A PHILIPPE P DEFORGES O. Rate-
distortion optimised transform competition for intra cod—
ing in HEVC C //IEEE Visual Communications and
Image Processing Conference. Valletta

IEEE 2014:73 -76.
XUZ MIN B CHEUNG R C C

Singapore:

et al. A fast inter

10

11

12

13

14

15

16

CU decision algorithm for HEVC J . Signal process—
ing image communication 2018 60:211 —223.
LEEH YANGS PARK Y et al. Fast quantization
method with simplified rate-distortion optimized quanti—
zation for an HEVC encoder ] . IEEE transactions on
circuits & systems for video technology 2016 26
(1):107 —116.

STANKOWSKI J KORZENIEWSKI C DOMANSKI
M et al.
HEVC: performance limitations C // Picture Coding
Symposium. Cairns Australia: IEEE  2015: 85 - 89.
YANG A'S ZENG H Q CHEN J et al. Perceptual

feature guided rate distortion optimization for high effi—

Rate-distortion optimized quantization in

ciency video coding J . Multidimensional systems and
signal processing 2017 28(4) : 1249 —1266.
ZHANG M M ZHAI X J LIU Z. Fast and adaptive
mode decision and CU partition early termination algo—
rithm for intra-prediction in HEVC J . Eurasip jour—
nal on image and video processing 2017( 1) : 86.
FERNANDEZ D G BARRIO A A D BOTELLA G
et al. Complexity reduction in the HEVC/H265 stand—
ard based on smooth region classification J . Digital
signal processing 2017 73:24 -39.
ORTEGA A RAMCHANDRAN K. Rate-distortion
methods for image and video compression J . IEEE
signal processing magazine 1998 15(6) :23 —50.
SEZER O G HARMANCI O GULERYUZ O G.
Sparse orthonormal transforms for image compression
C //2008 15th IEEE International Conference on
Image Processing. Sun Diego CA: IEEE 2008: 149
-152.
RAMEZANPOUR M ZARGARI F. Fast HEVC I-
frame coding based on strength of dominant direction of
CUs J . Journal of real<time image processing 2016
12( 2) :397 —406.
RAHMANI F ZARGARI F. Compressed domain vis—
ual information retrieval based on I4rames in HEVC
J . Multimedia tools & applications 2017 76
(5):7283 -7300.
LI X OERTEL N HUTTER A et al. Laplace distri—
bution based lagrangian rate distortion optimization for
hybrid video coding J . IEEE transactions on circuits
& systems for video technology 2009 19 (2): 193
-205.
GONZALEZ-DE-SUSO ] 1. MARTINEZ-ENRIQUEZ
E DIAZDE-MARIA F. Adaptive lagrange multiplier
estimation algorithm in HEVC J . Signal processing:

image communication 2017 56:40 -51.



Rate Distortion Optimization Decision Algorithm of Coding Based
on Adaptive Quantizer Selection

LI Nana' HUANG Kungiang® ZHANG Qiuwen' LIU Kuan'

(1. College of Computer and Communication Engineering Zhengzhou University of Light Industry Zhengzhou 450001 China;
2. College of Mechanical and Telecommunications Engineering Zhengzhou Technology and Business University Zhengzhou

451400 China)

Abstract: In order to solve the problem of high complexity of High Efficiency Video coding( HEVC) an effi-
cient adaptive quantizer selection and rate distortion optimized quantization decision algorithm was proposed in
this paper. The quantizer determined whether the quantization level of the transform coefficient was equal or
zero and whether the sum of quantization levels was less than the set threshold. If the quantization level was e—
qual or zero the Rate-Distortion Optimized Quantization( RDOQ) was used directly. Otherwise a threshold
decision was made and finally determine the optimal quantizer. The proposed decision algorithm could select
two quantization methods: Uniform Scalar Quantizer with small computational complexity and RDOQ with low
bit rate self-adaptively and the computational complexity of the encoder was reduced. The experimental results
showed that our proposed algorithm could save about 10. 52% of coding time.

Key words: HEVC; quantization; rate-distortion; complexity

( 13 )

13 GUO YN CHENG J CAO Y Y et al. A novel multi- J . (
population cultural algorithm adopting knowledge migra— ) 2017 38(5):39-43.
tion J . Soft computing 2011 15(5) : 897 —905. 15
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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 sys—
tem should be taken into consideration. A novel optimal active-disturbance—ejection 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 con—
troller which could have the best dynamic and steady control performances. Based on the simulation platform
composed of AMESim and Matlab the experimental results for a single surrounding rock with or without the ex—
ternal disturbance showed that the proposed ADRC controller hasd better dynamic and steady performances and
stronger robustness than the optimal PID controller.

Key words: brain storm optimization algorithm; active-disturbance—ejection control; the rotary speed of an—

chor-hole drills; geological condition of surrounding rocks; parameter tuning
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Demand-Aware Multichannel Opportunistic Spectrum Access Mechanism under
Interference Constraint

MU Xiaomin XU Ruru ZHANG Songwei HAN Gangtao

( School of Information Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: In the paper the problem of demand-aware distributed multichannel opportunistic spectrum access
in cognitive radio networks was inuestigated. And users” satisfaction function was defined to measure users’
satisfaction effect. Moreover an optimization problem for channel selection was constructed based on game
theory. Interference constraint was introduced into the definition of users” income function which made cogni—
tive users minimizing both users” satisfaction and interference so the network performance was globally im-
proved. That the game was proved to be an accurate potential game with at least one pure strategy Nash equi-
librium and the Nash equilibrium was also proved to be the optimal solution for the above optimization prob—
lem. The simulation was given to verify the correctness of our theoretical analysis. The numerical results
showed that taking both satisfaction and interference into account could remarkably reduce the total interfer—
ence of the whole network while achieving higher user satisfaction and the best fairness as well; This research
could improve the overall performance of the system.

Key words: cognitive radio; opportunistic spectrum access; users” demand; interference; potential game;

Nash equilibrium



2019 5 ( ) May 2019
40 3 Journal of Zhengzhou University ( Engineering Science) Vol. 40 No.3

11671 —6833(2019)03 - 0031 - 05

( 450001)

1 ’ 1 ’

: TH212; TH213. 3 : doi:z10. 13705/j. issn. 1671 —6833. 2018. 03. 007

Wright

( sparse representation classification SRC)
3

. Yang
SRC Meta—
face
SRC
; ) 1
1.1
. Liu
’ ( SISC)
LDA
12017 =10 -11; 12018 =01 -22
(2016 YFF0203100)
(1963—) E-mail: hwzdj@vip.

sina. com.



32 ( ) 2019
Xy {x.} (1)
{r.} D;
{z.} ={=x} +H{r.} (1) (2)
{z} {2} s
: (3) : ;
EX" - sz min{ | X -Ds |3} stVi [[s, |, <7, (6)
: T,
/ . (2) ’
T 42L Zy =Ly
k=012 N-1). )
(
7) 2.1
1 .
ERLIC=2TV ‘Zk‘-’-‘ZN—k‘ ’
0 1 : (3)
HRSIszTV ‘Zk‘_‘ZN_k‘ )
U(k=012-N-1) o
Ry, Ry,
1 X
1.2 g 0 E 0
4
0 0.5 1 7o 0.5 |
tls tls
: (a) PP RS (XIEIH) (b) SR (xR )
k - | 5
X=Ds+e=Yds, +¢ (4) ]
k=1 oo Z,
: X e R™ ;D e R"™ 2 -
-1
1dk )8 X -5 -
0 0.5 1 0 0.5 |
V E tls tls
(4) X (c) P R (YIEIE) (d) Sl (YiEE)
d, M<K 1
<K D Fig.1 Bearing time domain signals under
X D different status
1
Ly
min || s [,
k (5)
st X = Yds, 6
=1
1.3

K-SVD




3 33
004 0.5
E 0.02 E M |
5 | TN —
0 500 1000 0 500 1 000
HiF Mz S/ Hz
(a) PN EHRE OGHEIED (b) SHEIHRE (GEIE) .
2 | X - Ds |
= m =52 (9)
B PRt D St AT £ u‘ I J .L.L‘L il || X || i
% so0 1000 o 500 [ 000
HiEE/Hz A/ Hz
(c) A MBI (YIEIE) (d) A #BE CYElIED
0.04 - (1
E 0‘02 g ;
0 IR VU PP PNl 0 LJJLLJ | y
0 500 1000 0 500 1 000 (2)
Hi# Mz B Hz
(e) Y PBI O (Anil) (f) ShRE Ml (4xki)
2 )
Fig.2 Bearing frequency spectrum and full vector (3) T,
spectrum under different status
2
2(e) 2(1) (4) (12)
2.2
(6) o 3
)
D X
, , 3 4
[X-Ds|;< [[X-Ds|;stVi|[s|,<T
(7) 2000 r/min
1 6 000
le(0n). 1
X D PCB 353833
D ICP (
X
)
T,
20 000 Hz 10 min
20 480
X D,
1
D,
x x Tab.1 Experimental bearing parameters
T, / / /
mm mm (°)
IX-Ds|>=¢g stVi [s;lo<T, (8) ZAR11S 16 8. 4 71.5 15. 17

.80




34 ( ) 2019

R
L4

B AR R AR i {5
B, ALY R o E|
; = ¢ 1 =
'

Hii#Hz Pi#Hz Fi#E/Hz HiZ/Hz

e

] Hi#E Mz % Hz Hi# /Hz Hi#E Mz

T
A&l A2 RS BhAR4
H L

g

IR

E
r g

(a) LR R (b) L4 5 HARL HR R E = - = =
= = = =
3 .
. . . BiH#R/Hz B Hz Mz B/ Hz
Fig.3  Test Rig Illustration (a) WEEGE (b BBARR (O ERRE  (d) SHIB
4
Hilbert Fig.4 Some basis functions of each class dictionary
Hilbert
2 048
N N 300
Hilbert
30 5
80.
4 : 99. 8% (
4 30 ) 5 ) D
I I 1 I
0.8 0.8 08 0.8
] T msanpoerso—r—_ =g, R R T T
S R R I e g R
=K 0.4 5 0.4 B 04 M 04
02 0.2 02 0.2
e e ——————— e e i e i g
0 0 0
10 20 30 10 20 30 10 20 30 10 20 30
A5 HEFS P S AT 5
(a) P4 B MO S A LR (b) IEHfE ST ER (c) BB MRS 5 I E (d) & Bl e PRe 5 L E
5
Fig.5 Classification result obtained by using the method of full vector sparse coding
5
6 10
7
6
7



3 35

1.0 1.0 1.0

0.3 5000 Hie 0.8 : “ e 1 0.8 u-‘q'::":-':'ll:’.ﬁ;! 18

Perireetniaen o
g 06 § 06 5% 06 |
% 0.4 @ 04 Ef‘ﬁ 04} %
0.2 0.2 0.2
D ll(l 2I0 30 . 16 20 30 d II(J Qb 30 L lb Zb 30
AR FEA PR BEARFS
(a) A REHE 5 L (b) EHEFSTFHRER (o) BN IR ST HER (d) S5 5 - S A
6
Fig.6 Classification result obtained by using time-domain signals as training data
1.0 1.0 1.0 1.0
08 0.8 08 08+
{ oot % 06 ¥ 06 % 06
ﬂ,ﬁ 04 ﬁé 0.4 4o% 2.3 .'.:;::l gﬂé 041 o as® o350 ?rﬁ 0.4 posesessssssasassassssasaogles
o --,( :_-.,-:-.-.:--7,;--;,.. s :.-7::...:.-::::-»-- s Ulz-m
0 I:.'l Zb 30 0 IIO ZIO 30 0 Ib Zb 30 v |I0 2I0 30
HAaFS FAERS xRS BAEFS
(a) W E MRS S SR T (b) EW{ESFREM (c) BEMAIIR(E S REM (d) S B AR 5 R T4
7
Fig.7 Classification result obtained by using single channel frequency spectrum as training data
Processing. Hong Kong China: IEEE  2010: 1601
- 1604.

4 DING X X HE Q. Time-requency manifold sparse
reconstruction: A novel method for bearing fault fea—
ture extraction J . Mechanical systems & signal pro—
ces-sing 2016 80:392 -413.

(1) 5 LIUHN LIUCL HUANG Y X. Adaptive feature
extraction using sparse coding for machinery fault diag—
nosis J . Mechanical systems & signal processing
2011 25(2): 558 -574.

6

I
2015 34(21): 59 -64.
(2) ! -
J. ( ) 2016 37
(3):78 -82.
8 ZHANGH CHEN X F DU Z H et al. Nonlocal
- sparse model with adaptive structural clustering for fea—
ture extraction of aero-engine bearings J . Journal of
ME-DFA SO LSSVM sound & vibration 2016 368:223 - 248.
J. 2015 34 9 )

(11) :188 —193. ] .

WRIGHT J] YANG A'Y GANESH A et al. Robust 2014 33(15): 76 -8l.

face recognition via sparse representation J . IEEE 10

transactions on pattern analysis & machine intelli- ]

gence 2009 31(2): 210 -227. 2016 38(3): 141 —147.

YANG M ZHANG L YANG J et al. Metaface ( 47 )

learning for sparse representation based face recogni—

tion C //IEEE International Conference on Image



wuqing@mail. hzau. edu. cn.

2019 5 ( ) May 2019
40 3 Journal of Zhengzhou University ( Engineering Science) Vol. 40 No.3
11671 -6833(2019)03 - 0036 - 06
1 2 3
(1. 430070, 2. 639798;
3, 430074)
£
£
: TM71 T A doi:10. 13705/j. issn. 1671 —6833. 2018. 06. 003
bility rules FR) " ¢ a
0
( economic load dispatch s EDP
problem EDP) FR ¢
EDP
EDP EDP
1-2
FR ¢
3-4 5
6-7 ( differential evolu—
tion DE) *7°
. 1 EDP
EDP
1
FC
12 ( 1)
Min FC = Min ) FC/(p,) (1)
=1
‘n )P i
s FC(p,) L
( feasi— . FC(p)
12018 -01 -25; 12018 -03 -04
(61603145)
(1988—) E-mail:



3 37
(2) 15
FC(p) = aipiz +bp +c 1 =12 n (2)
AN RNGE FR
4
(1) ; .
D ;
P, (3) .
i Dip (3) & Takahama  Sakai '
e Pi = . FR P
(4) e.
P, = PiB,:ij + ZBiopi + By, (4) ¢
i=1 j=1 i=1 ;
"Bj~Biy~By o 8
(2) , .
Pi =0 &
pimin‘ pimax FR.
p[min s p[ g p[max L = 1 2 (> (5) & 15
3 .
(3) 5(0) = ¢(X,);
e(0) (1 -/T)" 0<t<T,;
| el = (9)
0 0 . 0 =T
pi -DR, <p, <p, +UR, i =12 --n (6)
0 & e(0) 0
LD i DR,
- UR. o( Xe) i L
Y t T, e
' cp ; & 0
(4) :
EDP
(7)
P < p < pii
PPl Spi<py k=20 (7)
Piw SPiSD FR
: Pﬁk Pin i k .E
FR
2 & 0
(5)
(10)
4
| ' S0 _D-P -0 <0 10
max(p{™ p! - DR)) < p, < min(p/™ p! + UR)) | Zp -D -0 (10)
(8) o le-3
DE n-1

( feasibility rules FR) &



38

( ) 2019

(11)

w =P, <0;
P nmin Pn ( 11)
pn - pnmax < 0‘

a = Bnn’b = ZplBill + an]pJ +Bn0 - 1’
i=1 j=
n-1 n-1 n-1 !
¢ = PLBUP, + Z(BLO I)Pz + By + D
i=1 j=1 izl
J bz ~
/12
4ac =0 pn:_bi b —4ac' b
2a
-1 /b —4ac <b
- b — /b - dac
p" = 2 (12)
a
b - 4dac =
0 b> —4ac <0
pVL
(3) -
n-1
pn=D+PL_zpi' (13)
i=1
pn PL
pn PL pn
Pl pn Pl
pn
b> —4ac =0 (12)
n n-1
P k
pie S pi S ply (14)

d(p.,) = min(p, = piy piy —p). (14)
3
3.1
( DE) Storn & Price * 1997
DE
4 . ; ; ;
DE
DE /rand/1/exp.
DE 1
€ DE
DE/rand/l/exp-FR
{
P(0): MTTATEREEHL AR EN AN (X' ) b RnE
for (=15 £ = T3 11+) {
for(=1; i<N; it+){
ML, NP BERLIE R, pFps
o sLpiEmERFED
x"=x'e P(r-1);
ML, ] T BEATLEE#E /;
k=1,
do { HAES
x:”‘“ = x”" + F(xf’ — x}”' ) /175
if (X< Ly [x]™ > Up) LS P
J= (1) %n;
kt++;
v while (k <n && u (0,1) < CR);
SR P O AT RN B e Ay
if (" ) %%
z'=x""
else
o'=x';
H
P(H={z,i=1,2, - N}
}
}
1 DE/rand/1/exp
Fig.1 Pseudo code of DE/rand/1/exp with
Feasibility rules
3.2
;
EDP1 EDP2. EDP1 6
26 46
1263 MW 6 B
7.
EDP2 15
2 630 MW 15 B 7



3 39
1 (10) 2;
Tab.1 Parameter setting of algorithm FR DE
3; & DE
N 20 4.
F 0.95 30 ) )
CR 0.98
EDP1 EDP2 3 4
o 0.000 1
1 2. EDP1 2
0 € 1 0.8N |
T e 2 0.47,,,
3 4
cp € 4
3.3 3 4
3.3.1 4 EDP2 1
FR DE ( 10) , 2 2 . I
&
1; & DE
2 4 EDP1 EDP2
Tab.2 Statistical results for four tests on EDP1 and EDP2
EDP1 EDP2
1 15444.13 15 465. 46 15 499. 12 17.402 2 32 955.35 33 107. 18 33239.68 75.594 12
2 15444.10 15 459. 46 15 493. 81 10. 654 0 32 972.38 33079.71 33251.82 75.081 19
3 15443.57 15 443.57 15443.57 3.82E-07 32698.79 32 705. 12 32 751.61 14.841 84
4 15443.57 15 443.57 15443.57 2.79E-07 32 698. 38 32700.12 32 702.80 1. 144 96
4 2 33400
e E
3 1 33300 - HR2
—Ah— T R3
1 33200 | iec
2 & ﬂf( 33100 |
< 33000 |
=
Z 32900 |
2 & -3
32 800 |
-] 0
32700 |
32600 |
0 100 200 300 400 500 600 700 800 900 1000
e AR B
15 540 3 4 P2
n R ED
55 = —— 7“%2 1
15520 -4 jj_ o Fig.3 Convergence plots of four tests on EDP2
) —v— R4 3
12 15500
# 4
% 15480 |
%
£ 154060 | 3 4
15 440 EDP2 1 2 EDP1
1 2
15420 L— - : :
0 50 100 200 250 3 4 3 4
AR UH
&
2 4 EDP1 4 &
Fig.2 Convergence plots of four tests on EDP1




40 ( ) 2019
4 3 EDP1 3 4
3.3.2
( simulated annealing SA) " . 4 EDP2 4
( genetic algorithm GA) ° | ( par— ; 3
ticle swarm optimization PSO) °77 ' |
(artificial immune system AIS) " .
FR ¢
e
3 4 4
. &
PSO  GA 20 000 ; CPSO( cha—
otic particle swarm optimization) 7 EDP
14 400; SOH_PSO( self-organizing hier— EDP &
archical particle swarm optimization) " EDP2 EDP
400 500
125 50 000
62 500 3 4  EDP2
20 000. 3 .
4 EDPI  EDP2 )
( 5 000 20 000) 1 ADLER R B FISCHL R. Security constrained econom—
ic dispatch with participation factors based on worst
Tab. 3 Statistical]f'l)sll’l:ts of some algorithms on EDP1 case bus load variations J . IEEE transactions on pow-
er apparatus and systems 1977 96(2) : 347 —356.
2 IRISARRI G KIMBALL L M CLEMENTS K A et
al. Economic dispatch with network and ramping con-
SU LD TS [5S50 5 it i i gt it 1 . THEE
PSO  15450.00 15454.00 15492.00 — tions on power systems 1998 13(1) : 236 ~242.
CPSO 15 446.00 15 449.00 15 490. 00 — 3 LING SH LEUNG F H F. An improved genetic algo—
SOH_PSO 15 446.02 15 497.35 15 609. 64 — rithm with average-hound crossover and wavelet mutat—
A315 12 ;‘;“; ‘5)(7) 12 ;‘i? ;(7) 12 ;‘Zé ‘5)(7) . 862-E25 o jon operations J . Soft computing 2007 11(1):7
4 15 443.57 15 443.57 15 443.57 2.79E -07 4 -3l
4  EDP2 J. (
Tab.4 Statistical results of some algorithms on EDP2 ) 2015 36(6): 66 -69.
5 PEREIRA-NETO A UNSIHUAY C SAAVEDRA O
R. Efficient evolutionary strategy optimisation procedure
SA 32 786.40 32 869.51 33028.95 112.32 to solve the nonconvex economic dispatch problem with
GA 33 113.00 33337.00 33228.00 — generator constraints J . IEEE proceedings-gener—
cplfs(z) 2; zgi 88 ;; (3)31 gg ;; ;(E 88 B ation transmission and distribution 2005 152( 5) :
SOH_PSO 32 751.00 32 878.00 32 945.00 — 653 - 660.
AIS 32 854.00 32 873.25 32892.00 10.81 6  GAING Z L. Particle swarm optimization to solving the
3 32698.79 32705.12 32751.61 14.84 economic dispatch considering the generator constraints
4 32 698.38 32700.12 32702.80 1.14 2003 18

J . IEEE transactions on power systems



3 : 41

(3): 1187 -1195. 14 TAKAHAMA T SAKAI S. Constrained optimization
7 CAIJJ] MAXQ LILX etal Chaotic particle by the & constrained differential evolution with grad—
swarm optimization for economic dispatch considering ient-based mutation and feasible elites C //2006
the generator constraints J . Energy conversion and IEEE International Conference on Evolutionary Compu-—
management 2007 48(2) : 645 —653. tation ( CEC) . Vancouver BC: IEEE 2006: 1 -8.
8 COELHO LS MARIANI V C. Combining of chaotic 15 MEZURA-MONTES E COELLO C A C. Constraint—
differential evolution and quadratic programming for handling in nature-inspired numerical optimization:
economic dispatch optimization with valve-point effect past present and future J . Swarm and evolutionary
J . IEEE transactions on power systems 2006 21 computation 2011 1(4): 173 -194.
(2): 989 — 996. 16 TAKAHAMA T SAKAI S IWANE N. Constrained
9 . optimization by the g constrained hybrid algorithm of
J. particle swarm optimization and genetic algorithm
2013 28(4): 557 -562. C //Proceeding of AI 2005: Advances in Artificial
10 . Intelligence. Berlin: Springer 2005: 389 —400.
J . ( ) 17 POTHIYA S NGAMROO I KONGPRAWECHNON
2018 39(3): 15-21. W. Application of multiple tabu search algorithm to
11 VICTOIRE T A A JEYAKUMAR A E. Hybrid PSO - solve dynamic economic dispatch considering generator
SQP for economic dispatch with valve—point effect J . constraints J . Energy conversion and management
Electric power systems research 2004 71 ( 1): 2008 49(4): 506 -516.
51 -59. 18 CHATURVEDI K T PANDIT M SRIVASTAVA L.
12 STORN R PRICE K. Differential evolution-a simple Self-organizing hierarchical particle swarm optimization
and efficient heuristic for global optimization over con— for nonconvex economic dispatch J . IEEE transa—
tinuous spaces J . J Global Optim 1997 11(4): ctions on power systems 2008 23(3): 1079 - 1087.
341 -359. 19 PANIGRAHI B K YADAV S R AGRAWAL S et
13 DEB K. An efficient constraint handling method for al. A clonal algorithm to solve economic load dispatch
genetic algorithms J . Computer methods in applied J . Electric power systems research 2007 77( 10) :
mechanics and engineering 2000 186 ( 2/4): 311 1381 —1389.
-338.

Study of Constraint Handling Methods in Economic Load Dispatch Problem

WU Qing'" ZHANG Chunjiang" GAO Liang’

(1. School of Engineering Huazhong Agricultural University Wuhan 430070 China; 2. School of Electrical and Electronic En—
gineering Nanyang Technological University Singapore 639798 Singapore; 3. School of Mechanical Scinece & Engineering
Huazhong University of Science and Technology Wuhan 430074 China)

Abstract. Economic load dispatch was an important problem in power system. Some constraints existed in this
problem. In the literature penalty function methods were usually used. However it was difficult to set proper
penalty coefficients. Feasibility rules and & constraint method were two popular constraint handling techniques.
However they were not efficient for economic load dispatch problem. A constraint handling method that could
transforms the load balance constraint to two boundary constraints was proposed in this paper. Taking advantage
of the load balance constraint variable was solued by using approximation method and the root of quadratic
equation. Therefore two boundary inequality constraints were added for the variable. Feasibility rules and &
constraint method were used to handle the constraints. Two classic instances were tested in the numerical experi—
ment part. The results showed the proposed algorithm could obtains better solutions than other coared algorithms
in the literature.

Key words: economic load dispatch problem; constraint handling method; differential evolution
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Research on Degradation of High Polymer Procyanidins from the Lotus Seed Pot
with SO,’ /TiO, Solid Acid

CHEN Weihang ZHANG Hui ZHANG Jie

( School of Chemical and Energy Zhengzhou University Zhengzhou 450001 China)

Abstract: The antioxidant performance of the high-polymer procyanidins was not as good as that of oligomers
and it was not easily absorbed and utilized by the human body. This research focused on the preparation of
S0, /Ti0, solid acid catalysts with excellent properties. The solid acid was used to degrade the high-polymer
procyanidins in lotus seed pot. The analysis was performed be using an ultraviolet spectrophotometer and a gel
chromatograph. The average degree of polymerization and the degradation rate were used as reference indica—
tors to evaluate the degradation effect of the reaction. The reaction condition was 10 mL high—polymer procya—
nidins solution as degradation raw material solid acid addition amount of 0. 05 g reaction temperature of 70
°C  and reaction time of 60 min. The results showed that the average polymerization degree of the high-poly-
mer was decreased from 5. 95 to 2. 31 and the degradation rate could reach 61. 18%.

Key words: polymer procyanidins; solid acid; degradation; average polymeric degree; degradation rate

( 35 )

Fault Recognition Method of Rolling Bearing Based on Full Vector Sparse Coding

HAO Wei LIN Huiyi HAO Wangshen GAO Yajuan DONG Xinmin

( Research Institute of Vibration Engineering Zhengzhou University Zhengzhou 450001 china)

Abstract: Aiming to solve the problem of shift phenomenon of time domain signal sparse coding and the prob—
lem of single channel analysis often result in inadequate use of information a new method for fault identifica—
tion of rolling bearings was proposed by combining the full vector spectrum technique and sparse coding. First—
ly full vector information fusion of the homogeneous dual-channel signal of the rolling bearing in each state
was carried out. Then the main vibration vector signals obtained was applied to construct all kinds of redun—
dant dictionaries. Finally these dictionaries were employed to reconstruct the test samples and the recon—
struction residual was taken as the criterion to identify the status of these samples. Through converting the
time-domain signals into main vector signals the information contained in the training samples was more com—
prehensive and accurate. Besides the feature extraction step could be eliminated so it could reduce the effect
of human factors. The test results demonstrated that the proposed method which had high efficiency as well as
good practicability and could effectively identify the fault pattern of rolling bearing.

Key words: full vector spectrum; sparse coding; fault diagnosis; rolling bearing; dictionary learning
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Synthesis of Heavy Metal Capturing Agent TDDP and Investigation on Its Performance

ZHANG Xiang FENG Xiu ZHI Hongtao MA Nannan HAN Shuanggiao

( School of Chemical Engineering and Energy Zhengzhou University Zhengzhou 450001 China)

Abstract: A new kind of four-group coordination agent tetra( dithiocarbamate) dipiperazine ( TDDP) was syn—
thesized by dipiperazine and carbon disulfide And the treatment efficiency of TDDP as a capturing agent on
heavy metal waste water under different conditions was investigated. The experimental results showed that: for
10 mg/L mass concentration of Cu’* Ph**  Zn’" the residual concentration could be reduced to 0. 35 mg/
L 0.39 mg/L 0.89 mg/L in the conditions of n( TDDP) /n( metal ions) =0.6 pH 41 and 5 min of reac—
tion time. Besides TDDP was selective for removing heavy metal ions the chelating ability of TDDP for heavy
metal ions is Cu’* >Pb** >Cd** >Zn’" in acidic condition.

Key words: heavy metal wastewater; precipitant; dithiocarbamates; dipiperazine
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Investigation of Proton Conduction Enhancement of Membrane by Phosphoric Acid
Intercalated Graphene Oxide

ZHANG Jie' CHEN Chuang' ZHOU Guoli' WANG Jingtao' ZHENG Mengxin®

(1. School of Chemical Engineering and Energy Zhengzhou University Zhengzhou 450001 China; 2. NCS Testing Technology
Co. Ltd Beijing 100081 China)

Abstract: Herein graphene oxide ( GO) was synthesized through the improved Hummers method And then
phosphoric acid was intercalated into the interlayers to fabricate phosphoric acid intercalated graphene oxide
( PGO) . GO and PGO were incorporated into sulfonated poly( ether ether ketone) ( SPEEK) matrix to prepare
composite membranes through solution casting method. The physicochemical property and proton conduction
property of composite membranes were investigated in detail. The results suggested that all the membranes
were thermally stable up to 290 C. Under anhydrous condition the PGO formed highly efficient transfer chan—
nels in composite membrane which significantly enhanced the proton conduction property of membrane. Par—
ticularly the proton conductivity of SPEEK/PGO - 50 reached 7.92 mS+cm ™' at 150 °C which was 5.7
times of that of SPEEK control membrane and 4. 6 times of that of SPEEK/GO.

Key words: phosphoric acid intercalated graphene oxide; proton exchange membrane; transfer channel; Pro—

ton conductivity
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15 4.550 2.317 1.350 0. 825 8. 430 3.033 2. 100 1. 125
20 22. 825 11.550 9.550 7.502 39. 467 23.716 20. 550 12. 300
25 31.501 18. 808 16. 750 15.333 45. 650 29.203 22.250 18. 501
E, lgn(T) ~1/T 3
E E
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The Influencing Factors Analysis of Viscosity and Viscous Flow
Properties for Rubber Asphalt

DING Zhan' JIANG Xiuming’ ZHAO Junkai' LI Peilong® CHEN Chong’

(1. Key Laboratory of Subsurface Hydrology and Ecological Effect in Arid Region of Ministry of Education Chang”an University
Xi‘an 710064 China; 2. Key Laboratory of Road Structure & Material Ministry of Transport Chang an University Xi“an
710064 China)

Abstract: To investigate the influencing factors of viscosity and viscous flow properties of rubber asphalt rub—
ber asphalt ( RA) samples were prepared under different conditions of mixing temperature and processing time
for different rubber dosage. Brookfield viscosity tests were carried out on RA samples and the effect of these
factors on viscosity of RA was analyzed. The visco-flow activation energy( £,) of RA was calculated using Ar—
rhenius equation according to the viscosity values of asphalt under different temperatures. The changing regu—
larity of E, was analyzed. The results and analysis indicated that the viscosity values of RA increased by the
exponential growth model continuously with the increase of rubber content. There was a certain equivalence for
rubber asphalt viscosity between raising mixing temperature and extending the processing time. But too high
temperature or too much time wishot lead to excessive degradation of rubber molecules which could cause the
decrease of RA viscosity. With the increase in the dosage of crumb rubber E, of RA for origin or aged sam-
ples both went up first and then droped down. And peak E, existed in the range of rubber content from 10%
to 15%. The E, value of aged RA was bigger than that of original sample for the same rubber dosage. From
the consideration of viscosity factors and viscous flow properties the processing conditions were recommended
that the dosage of crumb rubber was 15% ~25% preparation temperature was 180 “C and the processing time
was 90 min approximately based on this research.

Key words: rubber asphalt( RA) ; viscosity; influencing factors; visco-flow characteristics; viscodlow activa—

tion energy
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LIU Zhongzhu' QIN Qi' LI Suishui® ZHENG Guoqiang” MI Liwei'

(1. School of Materials and Chemical Engineering Zhongyuan University of Technology Zhengzhou 450007 China; 2. School of
Material Science and Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: The rare earth B—nucleating agent modified isotactic polypropylene ( iPP) films were prepared by
melt extrusion-stretching method. Subsequently the films were heated to different melting temperatures. The
influence of ordered melt structures on non-isothermal and isothermal crystallization behavior of B—iPP films
were investigated by DSC and POM experiments. The results indicated that during the non-isothermal crystal—
lization process the partially melted B—4PP could induce the formation of more nucleation sites with decreasing
crystallization temperature; and then inducing the crystallization at higher temperature. Meanwhile the dense
cylindrite was formed in samples. During the isothermal crystallization process when the 165 C <T, <169
C  the B crystal was transformed into «a crystal in the sample; however when the 169 C <T <172 C the
o crystal in the sample gradually changed into the 8 crystal.

Key words: melt extrusion-stretching; isotactic polypropylene; B-nucleating agent; ordered melt structures;
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1 ! NODAL SOLUTION ANSYS
STEP=1 R17.0
Tab.1 The value of vertical temperature difference Ty PN
T,/°C T,/C T,/C
18.6 -9.3 5.1 -2.6 3.5 -3.1
21.2 -10.6 5.7 -2.9 2.8 -2.9
22.9 -11.5 6.5 -3.3 1.5 -1.5
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0.65 m. 1 m 20 Fig.9 Analysis of physical temperature field of
SOLID279 SOL- concrete box girder bridge
ID186 T, 1.5.2.5.3.0.3.5 C;
SOLID279 3: ;
4: T,) -
SOLID186 1.5.-2.5.-3.0. -3.5 C;
3983 9 N
9
1: 2 4
; 2:
2
Tab.2 Lateral temperature stress of the bottom plate under different temperature gradients MPa
/°C ) @ ® @ ® ©
1 — -5.218 3.776 0. 083 -0.041 -0.416 0.253
1.5 -5.219 3.770 0. 085 -0.043 -0.303 -0. 106
) 2.5 -5.218 3.765 0. 085 -0.045 -0.193 -0.275
3.0 -5.222 3.763 0. 086 -0.047 -0. 153 -0.349
3.5 -5.225 3.758 0. 086 -0.047 -0.079 —-0.408
3 — 3.195 -2.018 0. 022 -0.019 0.125 -0.108
-1.5 3.194 -2.013 0.025 -0.021 0. 098 0. 147
4 -2.5 3.192 —-2.008 0. 030 -0.030 -0.054 0.398
-3.0 3.191 -2.005 0.031 -0.039 -0.088 0.503
-3.5 3.191 —2.005 0.032 —-0.043 —-0. 094 0. 529
2 -3.5%C 0. 637
) MPa
T,
‘ 5
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Study on Bottom Plate Measured Vertical Temperature Gradient of Continuous Box
Beam Bridge in Shaanxi Province
WU Xiaoguang HE Pan HE Qilong FENG Yu

( School of Highway Chang’an University Xi“an 710064 China)

Abstract: In order to establish the measured temperature gradient field of continuous box girder bridges in dif-—
ferent areas of Shaanxi Province three representative continuous girder bridges in northern Shaanxi central
Shaanxi and southern Shaanxi were selected for one year continuous observation. By fitting the measured tem—
perature data three temperature gradient models were established. The results showed that the vertical maxi—
mum temperature difference of continuous box girder bridge in three areas in Shaanxi Province was different.
According to the specifications set concrete pavement the maximum temperature of northern region was
18.6 °C; the maximum temperature of central Shaanxi was 21.2 °C; the maximum temperature of southern
Shaanxi was 22.9 °C  but were less than the standard value of 25 “C. Different from the normative provisions
the measured data show that there was vertical temperature difference in the bottom plate of the box girder the
maximum positive and negative temperature differences of the bottom plate in the three regions were 3.5 C
(-3.1°C) 2.8C(-2.9°C) and 1.5 °C ( -1.5 C) . Based on the measured temperature gradient the
finite element model of the box girder closure section was established and the measured temperature effect was
analysed. The results showed that in the negative temperature gradient not taking into account the effect of
vertical temperature gradient of the bottom plate the force would have a negative impact for bottom plate im—
partial security. It was suggested that the vertical temperature gradient of the bottom plate should be considered
comprehensively in the design checking of continuous ( rigid frame) box girder bridge.

Key words: bridge engineering; continuous box girder bridge; finite element model; bottom plate temperature

gradient; temperature effect
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1
Tab.1 time difference and intuitive analysis of the orthogonal experiment simulation
/
/% (peush™) /m s
1 <5 1 500 1 <150 ~ <300 <0.25 0.2 15.533
2 <5 1 600 2 <300 ~ <450 <0.25~ <0.5 0.3 10. 313
3 <5 1 650 3 <450 ~ <600 <0.5~<0.75 0.4 5.973
4 <5 1750 4 <600 ~ <800 <0.75 ~ <1 0.5 7.171
5 <5 1 800 5 > 800 =1 0.6 8. 300
6 <5~<10 1 500 2 <450 ~ <600 <0.75 ~ <1 0.6 6.421
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16 <25 ~ <40 1 500 4 <300 ~ <450 =1 0.4 5.692
17 <25 ~ <40 1 600 5 <450 ~ <600 <0.25 0.5 18. 637
18 <25~ <40 1 650 1 <600 ~ <800 <0.25~ <0.5 0.6 8.027
19 <25 ~ <40 1750 2 > 800 <0.5~ <0.75 0.2 8.567
20 <25 ~ <40 1 800 3 <150 ~ <300 <0.75~ <1 0.4 6.979
21 >40 1 500 5 <600 ~ <800 <0.5~<0.75 0.3 6. 089
22 >40 1 600 1 > 800 <0.75 ~ <1 0.4 10. 320
23 >40 1 650 2 <150 ~ <300 =1 0.5 6.917
24 >40 1750 3 <300 ~ <450 <0.25 0.6 11. 469
25 >40 1 800 4 <450 ~ <600 <0.25~0.5 0.2 19. 860
1/s 9.458 8. 680 9.485 10. 224 16. 476 11.315 —
2/ s 10. 620 10. 080 9.525 8. 455 12.525 11.224 —
3/s 9.516 10. 133 7. 657 11. 610 6.789 9. 855 —
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/s 1.473 2.706 4.540 3.485 10. 022 3. 085 —
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Fig.4 The response curve of the orthogonal experiment simulation
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Tab.2 The interactive table of the saturation and . .
saturated flow s
/( peush™")
1500 1 600 1 650 1750 1800
<0.25 15.533 18.637 21.333 11.469 15.407 (3)
<0.25~<05 9.665 10.313 8.027 14.761 19.860
<05~<075 6.089 6.931 5.973 8.567 6.386 . .
<0.75~ <1 6.421 10.320 8.417 7.171 6.979
=1 5.692 4.200 6.917 7.160 8.300 _
1 650 peush™' <0.25
2 1 650 pcu-
h™' <0.25 (4)
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Analysis on the Arrival Distribution and Influencing Factors of the First Car
Arrival at the Signalized Intersection

ZHANG Huiling YANG Linyu AO Guchang

( School of Transportation Chongging Jiaotong University Chongging 400074 China)

Abstract: Signalized intersection delay was one of the core parameters in intersection design and evaluation of
service level and analyzing the first vehicle’s arriving could help to analyze the intersection delay. Firstly the
features of the first vehicle were probed based on time difference between arriving time of the first vehicle and
the start of the red time. Considering the factors that could impact the vehicle’s arriving the orthogonal exper—
iment was used to optimize the experiments” combination. Using the validated through lane of the signalized in—
tersection to simulate the orthogonal experiments it was proved that the order of the factors impacting the first
vehicle arrival during red indication was the saturation types of vehicles arrival intersection spacing the
split the saturated flow and the bus ratio. Finally for the interaction phenomenon of saturated flow and satu—
ration using transactional analysis to analyze the results was: when the saturated flow was 1650 Passenger
Car Unit/Hour (pcush™) and the saturation was under 0.25 there was the highest level of impact on the
first vehicle’s arriving.

Key words: traffic engineering; the first vehicle arrival; signalized intersection; orthogonal experiment; mi—

cro-simulation
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Parameters Matching of Mixing Blades for Asphalt Mixture Mixer Based on EDEM

ZHAO Lijun' SHEN Yan' DENG Xin' LIU Benxue’ DONG Wu' LI Yao'

(1. Key Laboratory of Highway Construction Technology and Equipment of Ministry of Education Chang’an University Xi“an
710064 China; 2. School of Mechanical Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: In order to improve mixing uniformity of twin-shaft mixer the EDEM software based on discrete el-
ement method was used to simulate the mixing process of asphalt mixture with different mixing blade parame—
ters. The matching relationship of total number of single shaft blades blade arrangement on single shaft shaft
angle of the blade and the number of reversing blade were determined by orthogonal analysis of the mixing
time required to reach given uniformity of variation coefficient of 8§ mm-diameter aggregate content from differ—
ent location in the same batch The test verification was conducted. The results showed that the variation coef—
ficient of 8mm-diameter aggregate content with different mixing parameters was decreased with increase of mix—
ing time and the relationship between them was a negative power function. When the variation coefficient of
given uniformity was 0. 1 the effect of total number of single shaft blades on mixing time required was the most
significant blade arrangement on the single shaft and number of reversing blade were the second the shaft an—
gle of blade was the least. The reasonable matching of these parameters were the total number of single shaft
blades that could meet the condition of the mixer’s length-width ratio less than 1 the blades arranged symmet—
rically on both sides of one shaft the shaft angle is 45° the reversing blade number is 2.

Key words: mixing blades; discrete element simulation; asphalt mixture; mixing uniformity; twin-shaft mixer
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theoretical calculation
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Analysis on Ultimate Bearing Capacity of Ground Foundation Adjacent to Slope
Based on Bilateral Asymmetry Failure Mode

JIANG Yang'> GUO Jiankun' WANG Xiaomou” HOU Chaoqun’

(1. Faculty of Architecture and Civil Engineering Huaiyin Institute of Technology Huai“an 223001 China; 2. School of High—
way Chang’an University Xi‘an 710064 China; 3. School of Traffic and Transportation Engineering Hefei University of Tech—
nology Hefei 230009 China)

Abstract: In the field of engineering construction foundations were often placed adjacent to slopes. In the
present research work the evaluation of the maximum bearing capacity of slope foundations lacked a sufficient—
ly accurate method. A bilateral asymmetry slip failure model for ground foundation adjacent to slope was devel—
oped the strength of soil on the side of flat ground was reduced and this is characterized by a mobilization fac—
tor. Base on limit equilibrium method and superposition principle three bearing capacity factors were ex—
pressed. The upper bound bearing capacity for ground foundation adjacent to slope was deduced based on limit
analysis approach. Centrifugal model tests were used to verify the theoretical analysis results; and the deforma—
tion and failure characteristics of these foundations were studied. In addition the influence of various factors
such as the contact conditions of the foundation the location of the foundation and the height of slope on the
maximum bearing capacity of these foundations was also studied. Research showed that (1) The value of mo—
bilization factor m varied regularly with the relative distance from the edge of slope. (2) As other conditions
were constant the larger value of foundation width the higher value of the ultimate bearing capacity of theses
foundations. (3) Roughness of foundation had a significant impact on the ultimate bearing capacity of ground
foundation adjacent to slope. (4) Results from centrifugal model test were almost consistent with which from
theoretical calculation the overall error was within 10% .

Key words: ground foundation adjacent to slope; the ultimate bearing capacity; bilateral asymmetry failure

mode; centrifugal model test; influencing factors
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Solid Sections” Calculation Length Analysis of Continuous Rigid Frame Bridge
Hollow Single Thin-walled Pier

LI Yilin HUANG Xuqin WU Xiaoguang

( Key Laboratory for Bridge and Tunnel of Shaanxi Province Chang’an University Xi‘an 710064 China)

Abstract: Hollow thin-walled piers were wibely used in continuous rigid frame bridges with high piers mostly
use and the bottom of the piers should have appropriate solid sections in order to ensure the stiffness transition
of the cap and thin-wall pier. At present there was no literature on the design length of solid section and the
design was based on engineering experiences to select which had great limitations. In this paper the transfer
length of the solid section was firstly analyzed by calculating the anti-push rigidity of bridge in axial direction of
the single thin-wall pier in the hollow section; The solid section and the constraint effect at the connection
point between the hollow section and the solid section was simulated by exerting the translational constraint

the rotational constraint and the flat rotation coupling constraint springs. Finally engineering examples were
given to verify the correctness and applicability of the analysis thought and derivation process. The findings
suggesed that the solid section at the bottom of the piers” calculation length range could take 3 =6 m and
could be written into the specification to guide the design and construction of the high piers.

Key words: continuous rigid frame bridge; hollow thin walled pier; stiffness transition; anti push rigidity;

calculation length
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