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Analysis of Literature and Related Research
Progress of Buckwheat

Li Ling, Yan Xuyu, Wang Yanfeng
(College of Life Science, Yanan University, Yanan Shaanxi 716000, China)

Abstract ;: Buckwheat is a one of the internationally recognized crops combined use of food and medicine,
as it has be of unique nutritional value and health care function. Researchers focus research on the
processing, development and utilization of buckwheat at home and abroad. Using the Science Citation
Index (SCI) and Science Citation Index Expanded (SCI-E) version and Innography as data sources, the
relevant literature concerning buckwheat during 2000 to 2017 are analyzed through the Thomson Data
Analyzer (TDA), and the dynamic research and development of buckwheat are discussed. The results
showed that the research papers of buckwheat present an upward trend and continued to grow in the last
ten years. It was dominate to the number (20% of the total literature ) of published papers, but the
average quoting rate of papers was not optimistic, only 6. 15% ~15.95%, so the quality of papers still
needed to be improved. The results of this study help to clarify the current main research direction and
content of buckwheat, and provide a theoretical reference for further research on buckwheat.

Keywords : buckwheat ; nutrients; process; planting technology; number of document

5t & J& T E Bl ( Polygonaceae ) 3% % & YT E AT ISR X, HAgth % 8 A
( Fagopyrium) ,Je—4F A RAR B F A, 74 HTIRER L HAR s R s RO 3 AR E R

%5 H A :2018-06-06
HEW B L2 A ERMFE 2150 H ( YDBK2017-35) 5 3842 K2 2019 4ERFAWF55 51 H (YDZ2019-07,YDQ2019-26)
TEE R 28 (1982-) , & Wi, Bl A5 5 AP AE I E AR . E-mail ; 1iling7826@ 126.com,



2 o

#BOAR

% 36 &

SCERECR/ R

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Eh
1 FERARBIRRENFETLED

Fig.1 Variation trend of papers published for the buckwheat research
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Abstract;In this paper, the causes of drought stress inhibition of crop growth and development were

described from the aspects of photosynthetic physiology, root growth, crop morphology and yield formation
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of crops, the drought resistance status of crops and the ways to improve drought resistance were analyzed ,
the problems of crops under the influence of drought stress were put forward and the related research was
prospected. Existing research results indicate ; drought stress occurs during the growth period of the crop,
and the photosynthetic physiology of the leaves is most affected, significantly reduce the net
photosynthetic rate, transpiration rate and stomatal conductance of the leaves. Drought stress occurs in the
early stage of crop growth and development, most crops maintain high root vigor and ensure normal growth
of aboveground plants, in the later stage of drought stress, the root activity gradually decreased, and the
growth of aboveground plants was significantly inhibited, resulting in crop yield reduction. The effect of
drought stress on the yield of crops in each growth period is obviously different, the most severely affected
wheat yield by drought stress is the booting stage and heading stage, followed by drought stress in the
jointing stage and the filling stage; For corn, drought in the flowering and filling stages can lead to severe
yield reduction in maize. The research on drought resistance of crops is very complicated, and the drought
resistance of different crops is very different, plant genetics, ecology, molecular biology, etc. should be

considered comprehensively, at the same time, combined with drought-inducing proteins and genetic

engineering techniques to deepen the research on drought resistance of crops.
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Effect of Serrated Micro-channel Structure Parameters on
Brownian Particles Separation

Cai Daijing ,Yu Wanzhen ,Han Peng”
(School of Physics and Telecommunication Engineering,South China Normal University,

Guangzhou 510006, China)

Abstract ; The micro-channel particle separation technique is to design special structural micro-channel
to form specific entropy potential well for the Brownian particles, and to apply a proper external force to
regulate the speed and the direction of the particles movement so that the particles in the micro-channel
can be separated. The method has the advantages of no damage, high separation efficiency, strong
applicability and so on. It has caught more and more attention in recent years. In this paper, we studied
the separation characteristics of particles with different size in serrated micro-channels under the
combined action of constant external force and entropy potential. The influence of the micro-channel
structure parameters on particle separation characteristics is analyzed in detail. It is found that the
entropy potential and the external force take different effects on the different particles in the micro-
channel. The external force take larger effects on the small particles and the entropy potential take larger
effects on the large particles.To adjust the relationship between external force and entropy potential, we
can make particles of different size moved in the opposite direction to separate the particles. By
analyzing the velocity difference between two different particles, it is found that the particles with larger
size different are easier separated. When fixing one particle size, it is found that the larger the particle
size ratio of the two particles, the greater their average velocity difference and the wider the slope of the

two particles in the opposite direction. When the size of the two particles is close to each other, it is
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easier to separate two particles in large size than those in small size. And we can adjust the strength of

the external force to increase the effect of particle separation. In addition, by changing the slope of the

left wall, we found that under some proper amplitude of oscillatory force, the best ratio of the slope of

the left wall and that of the right wall are 4 to 8 times for particle separation. These results are valuable

in the design of serrated micro-channel structure and will promote the further development of micro-

channel particle separation technology.

Keywords ; particles separation ;serrated micro-channel ; brownian motion
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Simulation of the Surface Roughness of Thin Film by
Monte Carlo Method

Jia Ying, Zhang Yinan, Jiang Haochen, Lu Shaofei, Chen Ying, Zou Bin
(College of Science, Mizu University of China, Beijing 100081, China)

Abstract; The performance of thin film is influenced by the surface roughness of thin film. A three
dimensional model to describe the growth of thin film is proposed, and the surface roughness of thin film
is simulated by using Monte Carlo method. The effects of the deposition rate, the substrate temperature
and the coverage on the surface roughness of thin film have been studied in details in this paper. The
simulation results show that with the deposition rate increasing, the substrate temperature decreasing and
the coverage increasing, the surface roughness of thin film increases. When the deposition rate is lower,
the increasing rate of the surface roughness is larger, and when the deposition rate is higher, the
increasing rate of the surface roughness is smaller.

Keywords : film growth; roughness; Monte Carlo simulation
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Fig.1 The three dimensional morphology of films at different deposition rates
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Fig.3 The three dimensional morphology of films at different temperatures
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Abstract ; Fracture development is one of the key factors for the evaluation of fractured carbonate reservoir
in Tahe oilfield. In order to evaluate capabilities of fracture prediction with conventional P wave and three
components seismic data in Tahe oilfield, we took conventional 3D P wave and three components seismic
data from well Sha 48 area as a case. The parameters of fractures in this area are predicted and compared
by using curvature and coherence of the conventional P-wave and the converted S-wave splitting analysis
technique. The results show that the shear wave splitting analysis based on the three components data is a
more effective method for the prediction of the carbonate reservoir, compared with the method of curvature
and coherence analysis based on the P wave. Multi component seismic data can predict not only the
favorable zone of fracture development, but also the orientation, and the accuracy of fracture prediction is
higher. Therefore, it is worthy of further applying research.
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Interwell Sandbody Connectivity Analysis and Application of
Chang 22 Small Layer in Block F, Ordos Basin
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Abstract: The Chang 25 small layer of block F is a deposition of braided river delta plain with thick
sanbodies, which is low-porosity and low-permeability lithologic reservoir, and its reservoir geology are
weakly studied. Using well logging data and production dynamic data together, the inter-well sandbody
connectivity was studied in detail, and the static research results were verified and applied with the
injection well group as a unit. The study shows that the sand body in this area is well developed and
mainly composed of channel bar and channel sand bodies. The sand bodies in the direction of the source
material is large in scale and has good continuity. The reservoir connectivity can be divided into three
levels: Level I, Level II and Level III connectivity. Wells with Level I connectivity are in the same sand
body, Wells with Level II connectivity are in different sedimentary sand bodies, Wells with Level 1II
connectivity are in isolated sand bodies. The connectivity between sand bodies is mainly controlled by

sedimentation, followed by interlayers and implicit interfaces. Based on this, taking the F18-6 injection
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well group as an example, the analysis of connectivity and injection-production efficiency was conducted ,

meanwhile, the reliability of the static analysis results was verified. Finally, the comprehensive dynamic

and static data were used together to distinguish the inter-well connectivity between the production and

injection well in the whole region, which provided a geological foundation for further dynamic analysis

and adjustment of measures in the area.

Keywords: Ordos Basin; C23 small layer; sand body connectivity; connectivity level
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Analysis of Environmental Field Characteristics and Causes of “6. 30"
Rare Cold Vortex Hail Weather Process

Qian Zhuolei', Jian Lili', Zhou Hongyuan®, Ji Dandan®
(1.Shaoxing Meteorological Office, Shaoxing Zhejiang 312000, China;
2.Keqiao Meteorological Office,Shaoxing Zhejiang 312030, China)

Abstract ; By analyzing the rare hail weather occurred in Apr 8,2008 in Shaoxing, it is found that the hail
was caused by the release of convective instability in the warmer areas which led by the cold vortex

from 10-wai distance behind ; The invasion of dry and cold air in the upper layer and the warming of the
middle and lower layers resulted in unstable atmosphere. The Southwest jet of 700 hPa provided sufficient
moisture conditions; The development of mesoscale shear lines and low vortices provided dynamic
conditions for strong convection. The dry air intrusion could stimulate and strengthen the strong
convection, and the dry intrusion corresponded to the underpass of the wet potential vortex. The maximum
values of parameters such as K index, CAPE, 850hPa and 500hPa temperature difference appeared
during the hail, while BLI, SI index, and 0° C layer height reached a minimum value during the hail ,
and 0~ 6km vertical wind shear needed to reach medium strength above which could conducive to hail
occurrence. At the same time, TBSS and VIL =60 Kg/M2 are very important to the appearance of hail.

The comprehensive comparative analysis of Doppler radar can effectively predict and forewarn the hail

We#s HEA:2018-05-30
EEWH P EAG R L5 (CMAYBY2018-031) .
EE BT R 7 (1985-) 2o, i+, RIS g TR, KA AN SE ST, E-mail : qianzl@ mail.iap.ac.cn,



%14

BREEE “6.30" RIAMAKE R ARG HAEFo R B 247 39

process.

Keywords: hail ; low vortex; mesoscale shear line; dry intrusion; TBSS
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Table 1 Index of hail process on June 30,2017
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Fig.7 Base reflectivity at 0.5°,1.5°,2. 4° elevation angle at 18:26(a),20:39(b) on June 30( unit:dBz)
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Fig.8 Radial velocity at 0. 5°,1. 5°,2.4°,3.4° elevation angle at 18:26(a) ,20:23(b) on June 30( unit; m/s)
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Fig.9 Vertical ingtegrated liguid water content at 18:15(a),20:39(b)on June 30( unit; Kg/M?)
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Comparative Analysis of Observation Data Between Ground-based
Microwave Radiometer and UAV Attached Radiosonde

Xu Haohao' , Zhang Xuefen® , Huang Siyuan',Fu Weizhong'
(1 Ningbo Meteorological Network and Equipment Support Center, Ningbo Zhejiang 315012, China;
2 Meteorological Observation Center of CMA, Beijing 100081, China)

Abstract : By using mini-type unmanned aerial vehicle (UAV) with attached radiosonde flying around
ground-based microwave radiometer ( MWR ) observation post to observe temperature and relative
humidity of vertical atmospheric, a comparative analysis of temperature and relative humidity profiles data
inversed from microwave radiometer and drone attached radiosonde has been conducted. This
simultaneous observation method has significant advantages compare to use general radiosonde
observations ( RAOBs) as comparative data, since it decrease spatial deviation, the result is more
objective to evaluate data inversion of microwave radiometer. The comparison results show that
temperature of MWR measurements is 1.4 °C higher than RAOBs on average, correlation coefficient
between the two is 0.977, data correlation is fairly positive, but minor temperature variation and
inversion layer temperature inverse ability of MWR still need to be improved; relative humidity of MWR
measurements is 20% lower than RAOBs on average, correlation coefficient between the two is only

0. 153, data deviation is quite negative. The correlation coefficient of relative humidity observation below

s H #3:2018-10-31
ESWA : FX HRBIAIEEZ BRI H (41675110) 2B, #riLa K RHEHRITE (2018YB17)
EE R UFIES (1984-) 53 201 T, WSS BRIFNE B LSS TAE , E-mail : ekinbox@ gmail.com,
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1500 m is 0. 650, yet observation from 1500 m to 2550 m reduce to —0. 920, meanwhile the root mean

square error and mean absolute error also significant increased, positive and minus deviation both exist

and quite significant, mainly reason is because thick cloud layers and rich cloud droplets have great

impact on MWR temperature and relative humidity inverse methods, further analysis still needed to

identify deviation source, and improve MWR inverse capabilities accordingly.

Keywords : ground-based microwave radiometer; unmanned drone; air sounding; comparative analysis
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Table 1 The comparison biases of temperature between microwave radiometer and UAV attached radiosonde

Geitint B B P/ C ARG {E/C W2/ FEAREL

LT 0.988 1.26 2.18(500 m ) 0.61 52

RHLT R 0. 969 1.64 4.50( 1800 m %) 0.83 51
pEgS 0.977 1.40 4.50( 1800 m i) 0.74 103




%14

Pk kS WA OR R AT B R ABUIR = M 2 e AT 51

x2 WMHEEFITRESEANESWNEEERE

Table 2 The comparison biases of relative humidity between microwave radiometer and UAV attached radiosonde

gt B AHC R B A/ % e KA % Y7952/ % HEAR
KHLET 0.072 -16.2 65.8(2550 m ) 27.8 52
CHLTFE 0.220 -24.4 68.5(2350 m ) 26.7 51
RS 0.153 -20.2 68.5 27.5 103
(a) (b)
2500 2500
— EAEKRT — RANET
------- iR it ------- fliERAT It
2000 2000
= 1500 £ 1500
m i
& &
= =
[ L
1000 1000
500 500
0 0
5 10 15 20 5 10 15 20 25
RE /T BE/T
(a) JEAMLETHBIE RS Bk, (b) Jo AHLT Rl i) #4028
1 HEESITRIES T AVIRZ HE B R XT b
Fig.1 The comparison results of microwave radiometer and UAV sounding temperature profiles
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Finite Element Analysis of UHTCC Members Based on
Plastic Damage Model

Zhou Hangkai, Zhang Yifeng, Wang Zhenyu" , Li Qinghua, Li Zhengda
( College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract ; Based on the theory of Concrete Damaged Plasticity model, the compressive and tensile stress-
strain relationship of UHTCC was determined and other parameters were reasonably selected in order to
analyze the nonlinear mechanical properties of UHTCC. The model was adopted to simulate the
mechanical properties of UHTCC specimens under and uniaxial compression and tensile load. The model
of UHTCC/ concrete composite beam was established to analyze the flexural properties. The numerical
results, including stress-strain relationship, load-span deflection relationship and failure modes were in
good agreement with those obtained from tests and literature, which verified the Concrete Damaged
Plasticity model of UHTCC was reliable. The simulation results of composite beam showed the damage and
crack development of UHTCC and concrete. According to the simulation results combining with test
result, the damage evolution indicated that UHTCC have the ability of dispersing crack into harmlessly
ones and restraining the growth of cracks under flexural loading.

Keywords: UHTCC ; plastic damage; composite beam; flexural test; crack
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Fig.2 Stress-stain curve of concrete under
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Fig.4  Stress-inelastic strain relationship and damage

parameter of concrete under uniaxial compression
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Fig.5 Stress-inelastic strain relationship and damage

parameter of concrete under uniaxial tension
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Table 1  Parameters of concrete and UHTCC
R/ (kg/m®) AR It/ GPa SRS 7711 S < B I Jvo/Seo K HiPE R
UHTCC 1700 15 0.18 30 0.1 1.16 0. 6667 0. 0005
REEL 2400 28 0.2 30 0.1 1.16 0. 6667 0. 0005
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Human Body Dynamic Behavior Intelligent Recognition Method
Based on Neural Network

Jia Shuangcheng ,Yang Fengping
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2.College of Internet of Things, Jiangnan University, Wuxi 214122, China)

Abstract: Aiming at the problems of low recognition rate of human body dynamic behavior intelligent
recognition method based on traditional methods, a neural network based intelligent recognition method
for human body dynamic behavior is proposed. Preprocessing human dynamic behavior data and
constructing artificial neural network model to realize artificial neural network training and feature
extraction.The optical flow image of the video is placed in a convolutional neural network model to acquire
the temporal characteristics of the image. Combining the characteristics of artificial neural network and
time domain features, and putting them into SVM for class division, realize intelligent identification of
human body dynamic behavior based on neural network.The simulation experiment results show that the
proposed method can effectively improve the accuracy of human body dynamic behavior recognition, and
the overall performance of the whole method is better.

Keywords : neural network ; human body dynamic behavior; intelligent recognition method
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Trajectory Measurement of Drill Pipe

Shen Jiabin, Wang Jinyi, Ye Kai, Xie Qixun, Li Qing”

(Institute of mechanical and electrical engineering, China Jiliang University, Hangzhou 310018, China)

Abstract ; China’s demand for mineral resources is increasing, while the reserves of minerals such as coal
mines tend to be exhausted, making the mining deeper and more difficult. When the drill pipe goes deep
into the ground, its three-dimensional attitude is unknown, and the direction of its advance is uncertain,
which brings great difficulties and dangers to the mining. This article takes the drill pipe as the research
object, developed a set of drill pipe motion trajectory measurement system. The three-dimensional attitude
sensor is used to obtain the posture information of the drill pipe after being drilled into the ground, and is
sent by the wireless module to the computer for processing, it can display the three-dimensional attitude
and movement track of the drill pipe in real time, and combines with database to provide convenience for
mine drilling construction.
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Research and Application of Intelligent Operation and Maintenance
Control System for Substation Auxiliary Facilities
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(State Grid Anhui Power Supply Company, Hefei 230001, China)

Abstract: With the development of social economy and science and technology in our country, modern
substation is developing towards informationization. Modern substation and network technology, computer
technology, communication technology are combined to improve the level of intelligence. With the
development of substation technology, the importance of the combination of substation and Internet is
presented. However, during the actual operation of the substation, the alarm cannot be carried out
because the staff misplaced the charging interval. In addition, in the process of increasing the number of
substations, lighting, air conditioning, fan and other equipment to check the operation status of remote
substations, switch control, model number of interfaces Increasing, inconvenient control. In this paper,
the research and development of intelligent operation and maintenance control system for substation
auxiliary equipment is analyzed, so as to improve the working efficiency and ensure the reliability and
stability of substation operation.
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Structure Design and Experimental Study of Aerostatic Thrust
Bearing with Compound Restrictors

Li Yuntang ,Zhang Fangfang "
( College of Mechanical and Electrical Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract; An aerostatic bearing with compound restrictors was proposed. It is restricted by orifice and
porous restrictors and fully exploited the advantages of orifice restrictor and porous restrictor, which
enabled the bearing to have better static performance. The flow field characteristics inside the bearing are
obtained by using computational fluid dynamic. Furthermore, the stability, load carrying capacity and
stiffness of the aerostatic thrust bearing with compound restrictors are compared with the bearings with
traditional restrictors, and the calculation results are verified by experiments. The results show that the
stability of the bearing with compound restrictors is better than that of the bearing only restricted by
orifice, and the load carrying capacity and stiffness are much larger than that of the bearing restricted only
by orifice or porous if film thickness is within a certain range and geometrical parameters are same.
Moreover, the experimental results are basically consistent with the calculated simulation results.

Keywords: compound restrictors; aerostatic thrust bearing; fluent simulation; load carrying

capacity; stiffness
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Table 1 Bearing parameters with compound restrictors
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Study on the Working Characteristics of Retaining Structure of
Ultra-deep Excavation Group in Soft Soil

Liv Nianwu'*"> | Xue Zengguang® , Huang Yu',Yu Jitao', Gong Xiaonan®, Zhu Zuhua'
(1. China Railway Eryuan Engineering Group CO. Ltd, Chengdu 610031, China; 2. Research
Center of Coastal and Urban Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China;
3. School of Civil Engineering and Architecture ,Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract; With the deepening of the development of underground space, the co-construction cases of
ultra-deep excavation in soft soil areas are increasing, and it is of great practical significance to study the
interaction between the bearing capacity and deformation characteristics of ultra-deep excavation.
Combined with Hangzhou East Railway Station for finite element simulation analysis, it is found that for
the ultra-deep metro station retaining structure, with the increase of excavation depth, the lateral
displacement and bending moment of the retaining wall tend to increase. The construction of the four-layer
underground reversed board significantly limits the development of lateral displacement and wall bending
moment. The lateral displacement of the retaining wall of excavation A and B areas reaches the maximum
at the depth of 33. Om. The bending moment of the wall reaches the maximum at the depth of 50. Om, and
the maximum bending moment reaches 8871kN * m. Due to various factors such as soil reinforcement,

soil width and adjacent soil unloading, the earth pressure between the outer side of excavation A and B

¥ B H5:2018-10-10
HEEWH . BXARFIFESIH (51608485) , #iil&A “151 AA TR,
TEEB N XA (1987-) , 5B INARAE N 1L, JH, FENF RGBS E TR AT, E-mail ; zjulnw@ 163.com,
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and the inner of excavation A and B is relatively close. The maximum lateral displacement value and

maximum settlement value of the H block retaining pile caused by excavation of the A block are 86. 9mm

and 25. 9mm, respectively. The bending moment of the retaining pile caused by excavation in the A area

is 1. 17 times the bending moment when H block is excavated.

Keywords: deep excavation; soft soil; displacement; lateral soil pressure; bending moment of

retaining wall
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Table 1 The model parameters of soil
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fZ/m kPa kPa (kN/m?) (kN/m?) (kN/m?) (kN/m?)

Z4iH + 1.9 18.0 15.0 18.0 3000 3000 18¢* 30¢3 1.5¢73
[ . 6.0 18.0 7.0 26.0 10000 10000 50> 80e° 1.5¢73
Wmibdek + 14.1 19.8 5.0 29.0 11000 11000 55¢° 90e’ 1.5¢7
WA+ 28.5 17.8 15.0 10.3 4000 3000 20¢’ 456 1.5e73
it 41.7 17.8 21.2 10. 1 4500 3500 25¢° 55¢° 1.5¢7°
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A RIHZEE/m S R RS/ mm e K 1 A2/ mm
6.0 3.8 1.4
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23.0 73.2 19.7
28.5 84.3 24.5
31.0 86.9 25.9
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Dynamic Modeling and Control Parameter Tuning of
Automotive Electric Power Steering
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(Xingtai Polytechnic College, Xingtai Hebei 054035, China)

Abstract; In order to improve the dynamic accuracy of automotive electric power steering, a feedforward
compensation control method based on tuning of controller parameters was proposed. Aiming at inherent
error existing in mechanical transmission part of electric steering gear, the inherent error of the system
can be compensated quickly and accurately, and the dynamic response of the steering system can be
effectively improved. Firstly, different dynamic models of the electric power steering system were
established respectively. Secondly, quantitative analysis of algebraic relationship between input torque
and output displacement in electric steering system by classical control theory. Afterwards, based on the
feedforward controller compensation, a strategy of parameter tuning was proposed. The convergence speed
and convergence accuracy of the compensation method were studied. Finally, the convergence
characteristics of the proposed algorithm were verified by Matlab/Simulink simulation analysis, and the
correctness and effectiveness of the proposed method were studied through the system simulation model.
The simulation results showed that the proposed control parameter tuning strategy could effectively
compensate the inherent error of the electric steering system, which provides a solution for the
compensation of the inherent error of the electric steering system.

Keywords : electric power steering; dynamic model ; parameter tuning
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Mobile Robot Localization with Odometry and Lidar Fusion in Tunnel

Xie Yong, Liu Xiaori, Wang Xiaobo ,Wang Binrui®
(College of Mechanical and Electrical Engineering, China Jiliang University,
Hangzhou 310018, China)

Abstract ; In the local wet and slippery environment of the tunnel, using GPS for localization of the robot
will be inaccurate or even invalid, The long-term cumulative error is relatively large only using the
odometry. In order to minimize the localization error of the robot in this environment, designing a
localization method, firstly using UMBmark algorithm to correct key parameters of the robot, the
systematic error before correction is 0. 3719 m, that is 0. 2915 m after correction, and according to the
localization accuracy evaluation of the algorithm. The localization accuracy has been improved by 28%.
Then using the extended Kalman filter ( EKF) algorithm, the lidar and odometry are fused to perform
SLAM. Before fusion, average error ofvaxis is 2. 047 m, y axis is 1. 245 m, heading is 0. 196 rad. And
after fusion, average error ofxaxis is 0. 093 m, y axis is 0. 014 m, heading is 0. 003 rad. The simulation
results of MATLAB show that the average pose error of the robot is reduced at least by an order of
magnitude after fusion. The simulation and experimental results prove the effectiveness of the proposed
method for improving the local environmental localization accuracy of the tunnel.

Keywords ;: mobile robot; localization; systematic error; non-systematic error; EKF
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Abstract:To reduce the error in the processing of pulsed lidar receiving signal by conventional timing
discrimination, a timing discrimination method with third-order high-pass filtering is proposed. In this
method, the third-order high-pass circuit is used to differentiate the receiving signal. The timing point of
the arrival time approaches the starting of the rising edge of the receiving signal in the time domain. The
experimental results show that the third-order high-pass filtering timing discrimination can effectively
compress the timing error of the receiving signal with 2 ~ 10 ns pulse width within 35 ps, and the
minimum error reaches 28. 542 ps in a dynamic range of 1;5000. Compared with the conventional timing
discrimination, the method improves the timing discrimination accuracy by 48. 105%. The characteristics
of differentiating circuits is used to dynamically reflect the timing error under different filtering orders,
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with different energy
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Abstract ; On the basis of the measured data of the deep foundation pit of a city subway,the settlement of
the surrounding buildings in the deep foundation pit is analyzed,and the influence and change law of the
surrounding buildings’ settlement are studied. The results show that the maximum settlement value of the
deep foundation and shallow foundation buildings decreases with the increase of the distance from the
monitoring points to the foundation pit. The average settlement of deep foundation buildings is 9. Omm,
0. 6%cH ,the average settlement of shallow foundation buildings is 16. 0m, 1%0H , and the mean value of
shallow foundation buildings is 1.7 times that of deep foundation building. The mean value of vertical
relative settlement is 0. 16%o, mainly between 0.049%0 ~ 0.28%0, accounting for 82. 7% of the total
number of measured points, and the mean value of horizontal relative settlement is 0.29%o, which is
mainly distributed between 0. 014%0 ~ 0. 57%o, accounting for 83.3% of the total number of measured
points. The mean transverse relative settlement is 1. 8 times the mean value of vertical relative settlement.
The research results in this paper have some reference value for foundation pit design, construction and
protection for surrounding structures.

Keywords : foundation pit; surrounding buildings ; field monitoring ; settlement
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Fig.1 The relationship between the maximum settlement
value of deep foundation building and the distance of

building monitoring points from the foundation pit
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Fig.2 The relationship between the maximum settlement
value of shallow foundation buildings and the distance of

building monitoring points from the foundation pit
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monitoring points in deep foundation buildings
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Modeling and Analysis of Dynamic Response of Human Neck
Under Different Slope of Treadmill

Liang Hao ,Zhang Wei”
( Military Sports Teaching and Research Office of Air Force Medical Service Training Base,
The Fourth Military Medical University,Xi’ an 710032, China)

Abstract ; Different gradients of the treadmill will directly cause the neck pressure of the users, but the
traditional method is used to model the dynamic response of the human neck. The accuracy of the analysis
of various mechanical parameters is low, and the performance of parameter identification is not good. A
dynamic response modeling method of the human neck of the treadmill with different gradients based on
mechanical driving sensing detection technology is proposed. The mechanical parameters of the treadmill
are collected by means of mechanical driving sensing technology, and the kinematic model of the neck of
the treadmill with different slopes is constructed, and the dynamic model of the treadmill under different
gradients is used to analyze the driving stress of the treadmill. The dynamic response model of human
neck under different loads and different gradients is established, and the dynamic response model of
flexible space is built according to the identification results of human neck mechanical parameters in
different slope of treadmill. Through the parameter fusion of the joint torque and tactile sensing information

of the human body on different slopes of the treadmill, the modeling and optimization of human neck
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dynamic response is realized. The simulation results show that the method of modeling the dynamic

response of human neck is more accurate for the analysis of various mechanical parameters, and the

parameter identification performance is better.It can adjust the treadmill adaptively according to different

slopes and improve the human-computer interaction ability.

Keywords : treadmill ; different slope; human neck; dynamics; response modeling
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Table 1  Parameter performance test analysis
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Research on Construction Quality Management and Control Model of
Power Transmission and Distribution Project Based on BIM Technology

Liang Jie' ,Yao Hao® ,Liu Peng’
(1.Guangzhou Yuexiu Power Supply Bureau,Guangzhou 510600, China; 2.Guangzhou Electric
Power Design Institute , Guangzhou 510610, China; 3.South China University of Technology,
Guangzhou 510600, China)

Abstract:In order to solve the problems of low collaborative efficiency and poor management and control
effect existing in the traditional construction quality control model of power transmission and
transformation engineering, BIM technology is introduced to construct the construction quality control
model of power transmission and transformation engineering. In order to strengthen the effect of
construction quality control in power transmission and transformation projects, the organizational structure
of quality control is established. On this basis, the work flow of quality control is formulated according to
the construction sequence. On the basis of the work flow of quality control, the clustering algorithm is
used to extract the factors of quality control and to deal with them. Based on the quality control data and
BIM technology, the construction quality control model of power transmission and transformation project is
constructed and solved to obtain the quality control coefficient. On this basis, the effect of quality control
is judged, and the construction quality control of power transmission and transformation project is

realized. Through testing, compared with the traditional construction quality management and control
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model of transmission and transformation engineering, the construction quality management and control

model of transmission and transformation engineering greatly improves the synergistic efficiency and

control effect, fully demonstrating that the construction quality management and control model of

transmission and transformation engineering has better quality control effect.

Keywords: BIM technology;

management and control; informatio
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SHREL HI AR/ % FeGe R/ %
10 88 55
20 78 54
30 76 63
40 69 51
50 89 49
60 92 38
70 94 33
80 65 46
90 66 51
100 79 61
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Fig.4 Comparison Of Quality Control Coefficients
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