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The Technology and Application of VolP Recording and Monitoring

Zhu Yuan, Qiu Yan Lin
(RAFR A3 [ 7 o S8 6 52 By o Pa 22 6 AR TF A A TR 3))

Abstract:

\VoIP recording technology, as the next generation of ground-to-air voice communication
technology, directly transmits voice signals to local or remote recording servers through IP
networks in a conversational manner, which can monitor in real time and extract playback anytime,
anywhere, and is convenient and fast. By adopting VoIP recording mode, the influence of
recording data extraction on communication is avoided, and the restrictions of regions and
communication links are crossed, making centralized and unified recording and monitoring
possible. We closely followed the development of this technology, developed VOIP recording
equipment, and designed a plan to use VoIP recording technology for recording and monitoring in
the transitional phase of the current ground-to-air communication that is not fully IP - based.
Through the recording test in Shenyang area, the effect is good and provides a reference for
practical engineering application.
keywords: VOIP; G/A communication; recording technology
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Analysis and Significance of Guidance of Satellite Monitoring Signal in
KU Band of Civil Aviation

Wu Ping
(RAUFR At K = o 38 E 128 )

Abstract:

At present, the air traffic control transmission system of civil aviation in Northeast China
mostly adopts the mode of "two places and one air", i.e. ground two relay support, while KU
satellite provides air traffic control line support. The monitoring of traditional ground transmission
equipment can be directed to the district management center, but the KU satellite equipment of the
station in charge of the Civil Aviation Communication Satellite Network has not been able to
direct its monitoring signal back to the district management for a long time, which makes it
impossible for us to monitor the operation status of the corresponding nodes. This paper mainly
focuses on Jinzhou, Chaoyang, Tongliao and Xiwu stations. The KU satellite monitoring signal is
transferred back to the zone tube for analysis, and finally the monitoring of the four KU satellites
is realized.
keywords: KU satellite; monitoring; transformation and construction
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XHEIR): B M; At bEik; §1; £5M
Analysis and Optimization of FA36 Network

Wu Ping
(RAMAF AR E P 3B E 2 R)

Abstract:

Radar signal and VHF service, as the important means for controllers to command flights,
play a great role in the daily work of civil aviation air traffic control system. This paper is mainly
based on the hidden dangers in the process of FA36 network establishment and maintenance, and
on the basis of the current situation of FA36 network. Although the service transmission situation
is basically stable, from the perspective of communication industry development and security risk
investigation, the transmission of radar signals in the northeastern region of civil aviation still has
shortcomings, and needs to optimize the layout. On this basis, this paper elaborates on the
construction and transformation of Civil Aviation Radar and VHF network, so as to establish a
high-speed, safe and efficient local area switching network to meet the requirements of signal
transmission of air traffic control radar and VHF remote control station.
keywords: LAN; renovation and construction; radar; VHF
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Blind Estimation of Spreading Sequence in Aperiodic Long-Code DSSS
Signal

Xingzi Qiang (China)
Beihang University
giangxingzi@163.com

Zhang Tiangi (China)
Chongging University of Posts and Telecommunications
zhangtg@cqupt.edu.cn

Abstract: In non-cooperative system, the estimation of direct sequence spread spectrum
(DSSS) signals has to be done in a blind manner. The technique of spreading sequence estimation
is mature for Short-Code DSSS (SC-DSSS). However, the blind estimation technique of spread
spectrum sequence for aperiodic Long-Code DSSS (LC-DSSS) is always flawed as the signal
periodicity was destroyed. In this paper, the Coefficient of Similarity (CS) was used to reconstruct
the periodicity of LC-DSSS signal. Then, the spreading sequence can be estimated using
eigen-value decomposition (EVD). Simulation experiments show that the proposed algorithm can
effectively estimate the spreading sequence of LC-DSSS signals for low signal-to-noise ratio
(SNR) case.

Key words: direct; sequence; spread; spectrum (DSSS); aperiodicity; similarity analysis;
measure function
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A New Method and System for Typhoon Tracking Reconnaissance
Using Near-Space Airship

Dong Hang, Yang Futing, Zhu Lipeng
(Beihang University)

Abstract:

Typhoon is one of the most serious natural disasters in the world. It occurs frequently every
year with major hazard. It not only leads to casualties but also loss of property. Therefore, the
forecast of typhoon is especially important. At present, the research on typhoon forewarning at
home and abroad has limitations using space-based and ground-based instruments for
reconnaissance. In order to be capable of realizing the whole-process and multi-element fine
observation of typhoon, we propose a new air-based typhoon tracking reconnaissance method and
system using the near-space airship. The airship can realize wide-range and all-weather
observation directly on typhoon, with the characteristics of long-term remaining, wide-area
coverage and continuous tracking. Then, we explain the implementation steps and system
components. The system can truly approximate the digital state of the actual typhoon and invert.
Thereby, the ability of disaster prevention and mitigation will be effectively improved. And
economic losses and casualties will be reduced.
keywords:Near-space;airship;typhoon;tracking ; reconnaissance; whole-process and multi-element;
digitized typhoon
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Flexible Beam Coverage for UAV with Phased Planar Array

Zhu Lipeng, Yang Futing, Dong Hang
(Beihang University)

Abstract:

Unmanned aerial vehicle (UAV) plays an important role in the future air-to-ground networks.
Due to the mobility, the target coverage area of a UAV may change frequently, which requires
flexible beamforming. Thus, millimeter-wave beamforming with a phased-array is preferred in
UAV communications due to the small size and power efficiency. In this paper, we explore 3D
beamforming for mmWave UAV communications with a phased uniform planar array. To realize a
flexible coverage, we first take the coordinate transformation of a target area and obtain a
minimum rectangular which can cover the target area. Then, we use the sub-array technique to
design a wide beam to cover the rectangular. Simulation results show that the proposed approach
can achieve flexible beam coverage for any type of target area, and the beamforming gain is
mainly concentrated in the target coverage area.
keywords: UAV; mmWave; phased planar array; beamforming; flexible coverage
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Research on Multicast Routing Protocol of Aeronautical Ad Hoc
Network Based on Network Coding

Zhao Xu?, Zhen Xu?, Qiao Yingqi?
(1. Beihang University; 2.% B F SFAHE P )

Abstract:

The aeronautical ad hoc network is the application of mobile ad hoc networks in the field of
aeronautical communications. The aeronautical ad hoc network is a non-central self-organizing
multi-hop network that communicates directly between aircraft using an airborne data link.
Compared with traditional aeronautical communication, the method of using ground relay and
satellite relay reduces the cost of use and the propagation delay of real-time service transmission.
However, due to the high dynamics of the aeronautical ad hoc network and the sparse distribution
of network nodes, the channel quality is unstable and the transmission loss rate is large. Aiming at
the characteristics of avionics network, a multicast routing protocol based on network coding is
proposed to reduce the packet loss rate and reduce the propagation delay.
keywords: aeronautical ad hoc network; network coding; multicast technology
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A Cooperative Positioning Optimization Method of Navigation
Augmentation Network

Ying Ma, Rui Xue, Gang Wang
(Beihang University)

Abstract:

The Navigation Augmentation Network consists of Beidou navigation satellites,
communication satellites, near-space aerostats, ground pseudolites, etc. The aerostat platform is
used as an additional communication relay point and navigation source to achieve the
Space-Air-Ground Navigation Augmentation. This paper focuses on the exploration of near-space
navigation applications by studying the cooperative positioning of satellites and aerostat platforms.
Regional navigation enhancement is achieved through signal forwarding of aerostat platform, thus
improving the positioning accuracy of users with weak satellite signals, which could play a
significant role in emergency navigation positioning. Firstly, the navigation enhanced network
model is introduced, while the visibility and constraints between aerostat platforms and satellites
are analyzed. Then the principle of co-location and the dilution of precision(DOP) as evaluation
index are presented. Finally, the simulation experiment is performed and the results show the
collaborative positioning method proposed in this paper could guarantee certain positioning
accuracy in the simulation scenario.
keywords: Near-space; Navigation Augmentation; Cooperative Positioning
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Research and Verification of lonospheric Gradient Detection Method
for Ground-Based Augmentation System

Zhao Chenhao, Xue Rui
(Beihang University)

Abstract:

As one of the forward directions of the current precision approach technology, the
ground-based augmentation system (GBAS) has high sensitivity, high correction accuracy, high
equipment utilization rate and low cost. However, due to the existence of the ionospheric gradient
phenomenon, the positioning accuracy is greatly limited, and the expected three types of precision
approach levels cannot be achieved. In this paper, based on the characteristics of ionospheric
gradient, the short-baseline ionospheric gradient detection method is studied. By applying it to the
actual detection conditions, its performance is analyzed to clarify its advantages and existing
problems, to further improve its performance.
keywords: Ground-based augmentation system; ionosphere gradient; short baseline ionosphere
detection
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GNSS Performance Monitoring and Evaluation System Monitoring
Station Location Analysis

Wang Kang, Xue Rui, Wang Gang
(Beihang University)

Abstract:

Global Navigation Satellite System (GNSS) is the core of new air traffic control technology
in China's Civil Aviation. It is extremely important to monitor the performance of GNSS elements.
For this purpose, Civil Aviation of China has established a GNSS performance monitoring and
evaluation project. This paper analyzes the requirements of the GNSS performance monitoring
and evaluation system for the construction of ground monitoring stations, including the coverage
performance, uniformity, geometric configuration and construction investment of the monitoring
station, then puts forwards the model of optimal monitoring station distribution and the model is
solved by genetic algorithm. The optimal monitoring station location plan from the model
provides a reference for the construction of the monitoring station.
keywords: monitoring stations; optimal distribution; genetic algorithm
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Analysis on Near Field Monitor Location of M-array System

Qu Chunging, He Yong, Zuo Ling
(FERRAME AR S P GAERE)

Abstract:

The near field monitor is the only field monitor for glide path antenna. The characteristic of
M-array system is more antennas and larger size, so the space signal synthesis is more complex. It
is for great importance to research space signal in near field. From the aspect of antenna structure,
the distribution of signals in near field had been discussed. The ideal monitor height and distance
had been achieved according to route error of different antennas. The ideal signal characteristic
had also been discussed and compared with the circumstance in far field. Analyzed the special
situations that forward slope and bias installation at last.
keywords: near field monitor; phase error; bias installation
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Forecasting Civil Aviation Passenger Based on Spatial Relation

Wu Lina, Feng Di, Li Zhonghu, Feng Wan
OF B RAE £ 18 2 R4 AT K2 3))

Abstract:

Abstract:The accuracy of forecasting civil aviation passenger is the key for revenue of airline
company, which is an important topic in civil aviation research. To solve the spatial relation of
airports in civil aviation airline network, an algorithm based on spatial information of cities is
proposed for forecasting civil aviation passenger. The algorithm model the sequential and spatial
information by convolutional neural network, and the sequential information contained of
periodicity information such as season and long-term trend information by triple exponential
smoothing model. The algorithm is applied in the experiment of forecasting civil aviation
passengers in the next year by month of civil aviation composed by 30 cities, and achieve good
performance.
keywords: civil aviation passenger forecast; convolutional neural network; triple exponential
smoothing
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Crowd Counting and Density Estimation Method Based on
Convolutional Neural Network for Airport Scene

Xiao Zehao, Piao Shihao
(Beihang University)

Abstract:

Crowd counting and density estimation have received more and more attention due to their
widespread applications in safety management, emergency warning and intelligence gathering in
scenes where crowds gathering frequently such as airports. However, crowd counting and density
estimation is a very challenging task because of the great variation in size of people and the severe
occlusion problems and insignificant features in crowding scenes. Most current methods adopt
multi-branch convolutional neural network structures to extract multi-scale features, but introduce
a large number of redundant parameters and computations. Therefore, in this paper, we proposes a
novel convolutional neural network architecture consisting of the residual fusion module, the
pyramid pooling module and the sub-pixel convolutional module to achieve excellent performance
for crowd counting and density estimation without the multi-branch architecture. Our method can
be easily used in crowd gathering scenes such as airports.
keywords: airport security; crowd counting; density estimation
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Segmentation and Extraction of Railway in Images from Air-Based
Perspective

Hu Yutao!, Zhang Zhuxi?, Luo Xiaoyan?, Zhang Kexin®
(1. Beihang University; 2474308 K42 ARKE R TAZELRE)

Abstract:

Railway industry is very developed in China, with the second longest length of railways and
the longest length of high speed rail in the world. They make a great contribution to Chinese
economic and social development. Therefore, we urgently need an effective supervision system to
ensure the safety of railway. However, railway inspection mainly relies on manpower in China,
which means the low efficiency. In this paper, we propose a method utilizing UAV (Unmanned
Aerial Vehicle), combined with computer vision technology. It can automatically surveil the
railway from air. However, traditional detection method can only distinguish different object
according to their visual difference. It can’ t judge whether the object will threaten the safety of
railway. Therefore, we believe we should segment the most important part in the image first,
namely railway region. So that we can figure out the safety situation of railway, based on the result
of object detection and semantic segmentation. In order to verify the effect of our method, we
utilize the CNNs (Convolutional Neural Network) to operate experiments on the dataset. The
results show we can precisely distinguish the railway region in the image.
keywords: railway track; inspection; Air-based
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KEEiE: ash B, R, FEF
Deep Learning Processing Method for Point Cloud Data

Liu Xuhui*, Wang Hongyan?
(1. Beihang University; 2.% 4% I 2 Mz J.3)

Abstract:

With the rapid development of autonomous driving, the requirements for environmental
awareness are getting higher and higher. As one of the most important sensors for autonomous
vehicles, Lidar can get point cloud data by scanning the surrounding environment. Using the
appropriate method to process point cloud data, we can obtain the type, distance, orientation, etc.
of the target object. Therefore, the processing of point cloud data has become a hot spot in the
autopilot industry. The great success of deep learning in images has inspired us. In recent years,
many point cloud processing methods using deep learning model have been proposed in the
industry, such as multi-view projection, voxel grid, etc., but have various defects. PointNet has
opened up a new way to deal with point clouds, which is to apply the deep learning model directly
on the point cloud, and solve the problem of disorder and non-structurality of point cloud data.
However, the maxpooling symmetric function of its application discards too much information,
and the variance is large in practical applications. Aiming at solving this problem, this paper
proposes a new method to solve the disorder of point cloud data and ensure the invariance of
spatial variation. When solving the disorder problem, the global maxpooling and the global
average pooling are used to process the point cloud data of each dimension separately, and then
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the obtained two vectors are connected in series to obtain global features. While ensuring the
spatial variation invariance, the global maximum pooling and global average pooling methods are
also introduced in the feature extraction of the learning transformation matrix to obtain a
transformation matrix that more closely matches the dataset. Experiments show that the proposed
method effectively improves the average accuracy of classification results and reduces the
accuracy variance.

keywords: autonomous driving; point cloud; deep learning
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Anomaly Detection in Railway Surveillance Images

Zhang Kexin, Luo Xiaoyan, Hu Yutao
ERMEMARZFNER ERMEMAKRZFNER ERMEMAKRFEFERL
EF R

Abstract: Vision surveillance is an essential and important technique for railway security. In
this paper, we propose an unsupervised cluster-based low-rank matrix model for anomaly
detection in railway surveillance frame images. To avoid annotating the anomalous objects which
are not unpredictable, we propose to detect anomaly by reconstructing the normal railway in
reverse mode. In our approach, we focus on railway regions as region of interest (ROI) for vision
surveillance. Therefore, line segment detection is the beginning point to pick up the railway ROIs.
On one railway ROI region, considering the alternation of gravel and sleeper areas, the vertical
pixel segments to the rail edge are clustered into two categories. For each cluster, all pixel
segments in no matter gravel or sleeper area have a strong linear correlation, which can be
represented by each other, so the normal railway pixel segments can be reconstructed via a
low-rank matrix completion problem. Subtracting the reconstructed pixel segments from the
original ones, the sparse anomaly is located. Experimental results show that our unsupervised
method outperforms many supervised methods to detect the railway anomaly in both common
objects and occasional objects.

Key words: Anomaly detection; railway image; clustering; low-rank matrix
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Carriers’ Entry Patterns Under EU-US Open Skies Agreement

Shengrun Zhang, Ben Derudder, Kurt Fuellhart, Frank Witlox
Nanjing University of Aeronautics and Astronautics Department of Geography, Ghent
University Geography & Earth Science Department, Shippensburg University Department
of Geography, Ghent University

Abstract: This paper investigates route entry patterns of carriers in the context of the EU-US
open skies agreement (OSA). A carrier’ s dominance in market share and existing presence at both
endpoint airports have positive impacts on route entry. Competitors’ presence at both endpoint
airports and route concentration are two significant deterrents of entry. The role of London
Heathrow and the establishment of joint ventures within international alliances also show
significant impacts, although the effects vary across different markets. Separating transatlantic
markets into  “new” versus “existing” markets helps disentangling the complex relationships
between the OSA and route entry.

Key words: Entry patterns; EU-US open skies agreement; Market competition; Panel data
analysis

{EEEN: sk5EiE, mEMEMKRASF, zhangshengrun@nuaa. edu. cn.
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Research on Big Data Analysis Platform Architecture of Air Traffic
Control

Liu Kaiyuan, Pan Weijun, Ran Bin, Wang Yijuan, Chen Jiayang

(Civil aviation flight university of China)

Abstract:

With the development of the new generation of information technology and aviation industry,
the business data generated by air traffic control is exploding. Relying on big data storage and
processing technology, the air traffic control big data processing platform can be built to more
effectively support the control operation, on-site command and traffic. Control, conflict prediction,
airspace intrusion, emergency rescue and other air traffic management services. Combining the
current application status of big data technology in civil aviation industry at home and abroad,
combing the business requirements and data categories of air traffic control, designing and
constructing the overall structure of the air traffic control big data processing platform; the name
node and data node for the big data processing base pair Carry out functional design, and study the
computational requirements of data batch processing and stream processing calculation of big data
platform, and provide specific processing methods for different data processing methods; analysis
shows that the research results can improve the efficiency of our national aviation management To
provide support for the civil aviation data big data processing platform.
keywords: civil aviation management; big data analysis; platform architecture

EHEBN: XER, PERBMZEITER, 254505220@qq. com.
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The Application of Vehicle-Road Cooperative Autopilot Technology in
Civil Aviation Airport

An Xin?, Liu Yi?
(1. Beijing Jiaotong University;2. " B RALF 364 1 5 1%)

Abstract:

This paper analyses the working scenes of the support vehicles in the flight area of civil
aviation airport, which include jet bridges, aircraft tugs, shuttles, baggage, de-icing and snow
clearing, employee buses, maintenance vehicles and passenger shuttles and as well as powerless
equipment, and combines Internet of Things technology, Three-dimensional visualization
technology, intelligent decision-making system, expert decision-making system, etc. Aiming at the
process of flight production and operation, this paper discusses how to introduce vehicle-road
cooperative autopilot technology into civil aviation airport flight area support vehicles. Through
the analysis and elaboration of typical application scenarios of air-side vehicles in civil aviation
airport, it can effectively improve the efficiency of airport flight operation, enhance the level of
airport passenger service and enhance the core competition of airport.
keywords: Civil Aviation Airport; Road-Vehicle Cooperation; Autonomous Driving Technology;
Airside Vehicle; V2X
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Influence of Carbon Emission Restriction on Air Traffic Flow
Management and its Countermeasures

Liu Ziang, Wang Lili
CF B RAUK 2§ 3L 1)

Abstract:

With the arrival of low-carbon economy era, aviation industry will gradually take place
profound changes. In this paper, the influence of carbon emission constraints on air traffic flow
management and the countermeasures are studied. Firstly, based on the restriction of
market-oriented carbon emissions, the corresponding flight cost model is established, and the
change of decision preference of airlines in the process of air traffic flow management is analyzed.
Then the influence of the change of airline decision preference on the performance index of air
traffic flow management system is analyzed. The results show that carbon emission constraint will
lead to the increase of total delay and decrease of turnover capacity of air traffic flow management
system. Finally, three suggestions are put forward for the negative impact of carbon emission
constraints on the air traffic flow management system, and a further verification example is given.
keywords: carbon emission constraints; air traffic flow management; ground holding; reroute;
airspace management
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Prediction of Civil Aviation Passenger Traffic Volume Based on LSTM

Li Weit, Shen Hao?, Feng Shaowei?, Sun Zhaoyun?, Hu Yanju?
(1.Chang'an University; 2.78% 5 KX52)

Abstract:

The volume of passengers is an important index of civil aviation transport. It is a complicated
nonlinear time series concerned with gross domestic product, tertiary industry, urban consumption
level and many other factors. Based on the LSTM (Long Short Term Memory) model, the method
was put out in forecasting the future passenger scale. It first took the history data of civil aviation
into preprocessing by Standardization and a sliding window, and then through training LSTM
neural network, a feature space was built from the original data sequence. This method in
forecasting the future passenger scale can avoid the uncertain factors that lie in the traditional
methods and extract the nonlinear features of the time series. Compared with the ARIMA model
and BP network, the results show that the LSTM method can improve the prediction of civil
aviation passenger scale effectively.
keywords: civil aviation passenger traffic volume; time series prediction; LSTM
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Identification of the Self-Organized Criticality Characteristics of Air
Traffic System

Wang Xinglong, Pan Weihuang, Zhao Mo

(Civil Aviation University of China)

Abstract:

In order to reveal the air traffic system's flight delay and the intrinsic dynamic mechanism of
flight cancellation from macroscopic and global perspectives, the self-organization criticality of air
traffic system is analyzed. First, based on the system’ s extend dissipative structure, flight delays,
flight cancellations, the scale-frequency power-law characteristics and Hurst index of air traffic
systems is used to identify the Self-organized critical in air traffic system. Then based on the size
of the Hurst exponent, the system'’s flight delays and long-range correlations and evolution rules of
flight cancellation under self-organized critical conditions are analyzed. Based on the slope of the
power law characteristic line, the management of flight delays and flight cancellations is
determined. Research shows that domestic air traffic systems have self-organized criticality; Flight
delays, flight cancellations is long-range relevance; The system's flight delay management level is
better than flight cancellation; The system's flight delays and flight cancellations are evolving
negatively and positively by respective.
keywords: air traffic system; extend dissipative characteristics; long-range correlation; Hurst
index; self-organized criticality
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Time-Varying Airport Network Delay Propagation Model Based on SIS

Wang Xinglong, Zhang Shuting

(Civil Aviation University of China)

Abstract:

Analysis of the mechanism of airport network delay propagation from a macro perspective. A
delay propagation model was established based on the complex network SIS infectious disease
model. Starting from the similarity between the time-varying airport network delay propagation
and the SIS infectious disease model, the airports are built as nodes to establish a network.
Defines the different states of airport nodes in the process of airport network delay propagation.
Establishing airport network delay propagation dynamics model based on the transition
mechanism between node states. And plan flight flow path based on flight schedule. Taking 153
airports nationwide as an example, collecting flight delay data, performing model simulation and
analyzing experimental parameters. The results show that the delay of the delay of the airport
network is limited. The network will inhibit the propagation of delays and will not cause the
collapse of the entire network. The model is effective and practical, and can simulate the actual
delay of the propagation process.
keywords: Air transport; Air delay; SIS model; airport network; propagation model; time varying
network
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Research on Multi Sector Flow Control Model Based on MIT

Wang Xinglong, Ji Junrou

(Civil Aviation University of China)

Abstract:

Considering both traffic control and airline operation, this paper studies the flow control
problem when capacity of multiple sectors changes dynamically in severe weather. A multi-sector
flow control model based on trailing interval (MIT) is proposed, with sector dynamic capacity as
the main constraint, the cost of total aircraft delay and the stability of sector flow as the
optimization objective, and solved by NSGA-II algorithm with elitist strategy. In a regional
control center 3 sector as an example for simulation analysis. The results indicate that the flow
control model can not only alleviate sector congestion, but also enable decision makers to choose
an optimal MIT limit value. It can not only ensure the flow stability of each sector and reduce the
workload to controllers, but also control the total cost of flight delays, and verify that the model is
effective and practical.
keywords: trailing interval
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Analysis and Prediction of Departure Flight Delay Based on Weather
Impact

Liu Tongdan, Xu Mengting, Chen Shuwei, Lin Sinyuan, Wang Yanjun

(Nanjing University of Aeronautics and Astronautics)

Abstract:

Severe weather affects the normal operation of the flight. Scientifically assessing the impact
of weather on airport departure flights is a prerequisite for accurately predicting and managing
flight delays. In this paper, the air traffic management airport performance weather algorithm
(ATMAP algorithm) is used to quantify the airport's routine weather report, and an assessment
model and algorithm for the impact of weather on flight delays is established. Taking Shanghai
Pudong International Airport as an example, we analyze the impact of the occurrence time,
severity and duration of bad weather on the operation of departure flights. Finally, we build a
random forest model based on weather factors to predict flight operations, which provides a basis
for timely and effective measures to mitigate flight delays.
keywords: Airport weather; independent departure delay; delay prediction; ATMAP algorithm
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Short Term 4D Trajectory Prediction Based on Interactive Multi-Models

Tang Xinmin, Li Teng, Gu Junwei, Hong Wangjun

(Nanjing University of Aeronautics and Astronautics)

Abstract:

The main purpose of this paper is to establish the flight state transformation and observation
equation of an aircraft by collecting the real-time state data (altitude, heading, ground speed and
vertical velocity) downloaded from ADS-B and other air-ground data links, then to make use of
interactive multi-model algorithm (IMM) to match different motion states with various models, so
as to dynamically correct the previous predicted flight trajectory and 4D trajectory extrapolation
without observational data is also developed. Simulation results show that algorithm has the faster
convergence speed and higher trajectory prediction accuracy, and can effectively track the
real-time motion status.
keywords: Interactive Multi-models; 4D Trajectory; Dynamic Prediction
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Airport Surface Moving Target Tracking and Prediction Based on
Improved Interacting Multiple Model Algorithm

Tang Xin Min, Zhao Wen Jie, Gao Shang Feng, Huang Zhong Tao, Zhu Pan
Nanjing University of Aeronautics and Astronautics;, Nanjing University of Aeronautics and
Astronautics FER A KHBRZEE/AS Southwest Jiaotong University Southwest
Jiaotong University

Abstract: To avoid the inherent defects of current airport surface surveillance systems, a
distributed non-cooperative surface surveillance scheme based on geomagnetic sensor technology
is proposed in this paper. Furthermore, a surface target tracking algorithm based on improved
interacting multiple models (I-IMM) is presented for use when the target is perceptible. In this
algorithm, the weighted sum of the mean values of the residual errors, which is used to reconstruct
the model probabilistic likelihood function, and the Markov model transition probability are
updated using posterior information. When a target is imperceptible, its trajectory can be predicted
by the target identified motion model and the adaptive model transition probability. Simulation
results show that the I-IMM algorithm can be used efficiently together with an observed small
sample of velocity information for target tracking and trajectory prediction. Compared with the
IMM and RMIMM algorithms, the frequency of model switching and the rate of model
identification were increased during the imperceptible period, and target prediction error was
greatly reduced.

Key words: airport surface surveillance; geomagnetic sensor network; improved interacting
multiple models; target trajectory tracking and prediction
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The Research on Chinese Air Traffic Subarea Division

Xie Hua, Wang Ye, Hu Minghua, Chen Haiyan

(Nanjing University of Aeronautics and Astronautics)

Abstract:

In recent years, with the increasing demand for air travel in China, the operational efficiency
of air traffic management is declining. Therefore, a series of effective air traffic control reform
measures are imperative.On the basis of integrating the historical flight data of Chinese civil
aviation flights, after using comprehensive validity index to determine the optimal clustering
number of the fuzzy C-means clustering, the optimal clustering number and longitude and latitude
data of Chinese civil aviation flights are input into the fuzzy C-means clustering algorithm to
obtain the clustering results. Based on the clustering results, the clustering boundary recognition
method is applied to Chinese air traffic subarea division. The experimental results clarify the idea
of dividing the Chinese air traffic management subarea into three parts: the North China, South
China and Northwest China, which can provide reference for future air traffic control reform.
keywords: air transportation; air traffic subarea division; fuzzy C-means clustering; air traffic
control; comprehensive validity index; clustering boundary recognition
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Design and Optimization Methods of Vertical Profiles for Continuous
Climb Operation

Junfeng Zhang, Xuhao GUI, Dong Sui, Rong Hu
Nanjing University of Aeronautics and Astronautics Nanjing University of Aeronautics and
Astronautics Nanjing University of Aeronautics and Astronautics Nanjing University of
Aeronautics and Astronautics

Abstract: Continuous Climb Operation (CCO) can save fuel consumption, reduce the pollute
emission and alleviate the noise impact. The design and optimization methods of the vertical
profiles were proposed in this paper to facilitate the implementation of CCO. Taking the
characteristics of Vertical Navigation (VNAV) function within Flight Management System into
consideration, the design method of the vertical profiles for CCO was presented based on Base of
Aircraft DAta (BADA) and four-dimensional trajectory prediction techniques. In allusion to the
optimization method of the vertical profiles for CCO, it was described as an aircraft trajectory
optimization problem through multiple-phase optimal control theory. Gauss pseudo-spectral
method was introduced to transform the optimal control problem into a nonlinear programming
problem. Such a nonlinear programming problem could be addressed by sequential quadratic
programming algorithm to realize the vertical profile optimization for CCO. To verify the
performance of the proposed design and optimization methods of the vertical profiles for CCO, the
flight simulator test and computer simulation were respectively carried out for the CCO procedure
of YIN departures in the Guangzhou Baiyun International Airport by using A320 aircraft. The
simulation results indicate that vertical profiles for CCO calculated by the proposed VNAV-based
design method are in accordance with the profiles from the flight simulator test. Also, the flight
time for CCO obtained from the proposed optimization method with the target of minimum time is
reduced by 6.8%, and the fuel consumption with the objective of minimum fuel is saved by 7.0%.
So, the proposed design and optimization methods of the vertical profiles for CCO in this paper
can contribute to achieving the goal of green flight.

Key words: air transportation; trajectory optimization; continuous climb operation;
multiple-phase optimal control; Gauss pseudo-spectral method

1EEEN: KkZEIE, EEMEMKRAKSE, zhangjunfeng@nuaa. edu. cn,

33



p/yr‘C_ WORLD TRANSPORT CONVENTION2019

__// June13-16,2019 Beijing,.China

SE&FEHTERMKTERMEW T ERR

BERAR, TS, B3, 2
(O FRERRKE)

B E: OATHRE2PGETAMNERHIE, IR0k, L& T, 44608
AR R E RIS T AR BB ATHRAL, BB T HEERMKGRAT R, AL, 94T
THFEHTHRERARIEG AR E, TR T EEAE IR & RESBZE
Ay deE, BAE BT B0, 1A, CO2 HE ARt 4 B A R S A B AR, FIAR AR,
BIBLARNERMBRNBER; K5, B INEGZIBH—ALT G ARG 1 6 F A Ass
AR ERBAT R R, AR R, R AR IR, FRE R R APTIREACK T S IKE
RVFLIE Y 09 RAT IR A Ao 3T AT IR3E 0 Fvl, AL 89 RAIE T, 6 N IF 8 8 A E
% iR Y AT AR 9113 o

KR TAMIE; BEMKE; BERE; CITRA; AL

Research on Flexible Configuration Method for Flow Corridor Under
Daily Meteorological Conditions

Xue Aolin, Ye Bojia, Tian Yong, Liu Bo

(Nanjing University of Aeronautics and Astronautics)

Abstract:

In order to study the characteristics of flexibility in corridors, and to support the efficient and
environmental flight, the layout of the corridor was optimized in combination with the daily
meteorological factors. Firstly, the influencing factors considered in the optimization of the
corridor were analyzed, and the special flexibility of the corridor was converted into the search for
the optimal path. Secondly, taking into account the flight fuel, time, CO; emissions and contrail,
the corridor optimization model combined with meteorology is established with introducing cost
factors,. Finally, the corridor between Guangzhou Baiyun airport and Beijing Capital airport was
selected and solved by genetic algorithm. The results show that the flight cost and environmental
impact in the corridor are reduced with the proposed optimization method. In the optimized
corridor, the total cost of 8 aircrafts is reduced by 9113 yuan within 8 hours.
keywords: flow corridor; greenhouse effect; contrail; flight cost; route optimization
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Analysis of Characteristics of Airline Route Network Based on Complex
Network

Wang Xinglong?, Zhu Li zat, Li Jungiao?
(1,Civil Aviation University of China; 2. R At K& = & 4 & #1547 3R)

Abstract:

In order to improve the competitiveness of airlines, improve and optimize the route network,
it is inevitable to study the characteristics of the airline's current route network. The complex
network theory is used to construct the route network model from the perspective of airlines. The
three major airlines (Air China, China Southern Airlines, China Eastern Airlines) are used as
examples to calculate basic characteristics such as average degree, average path length and
aggregation coefficient, as well as degree centrality and close center. Central characteristic
indicators such as degree and intermediate center degree. The results show that the network
density of the three major routes is relatively small; both have small-world network characteristics
and scale-free characteristics; the centrality of Air China and Eastern Airlines routes is very
different, and the network of China Southern Airlines is the closest, and the network of Air China
routes is the best. The centralization phenomenon is obvious, and the accessibility of the Eastern
Airlines network is good. Under the selective failure state of the nodes, the three major network
connectivity shows a sharp downward trend, and a few airports play a key role in the connectivity
of the route network.
keywords: route network; characteristic index; centrality; connectivity; empirical analysis
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Dynamic Recognition Method of Congestion Degree of Airspace Sector
Based on Fuzzy Comprehensive Evaluation

Sun Yushi, Zeng Weili, Chen Lijing, Yang Aiwen
(Nanjing University of Aeronautics and Astronautics)
Abstract:

In order to scientifically and reasonably dynamic recognize the congestion degree of airspace
sector, this paper uses fuzzy comprehensive evaluation method as the main method to evaluate the
congestion degree of airspace sector, and analyzes the factors that affect the congestion degree of
airspace sector from multiple angles, and extracts indexes for congestion evaluation and
establishes an index system for congestion evaluation of airspace sector. The analytic hierarchy
process is used to determine the weight of each evaluation index. The congestion classification of
airspace sector is determined by referring to the method of terrestrial traffic congestion. Finally,
the percentile method is used to determine the congestion category which each evaluation index
belongs to, and the membership grade matrix in fuzzy evaluation is determined and fuzzy
synthesized with the weight vector. Finally, the congestion level of each sector in each time period
is obtained. The experiment proves that the fuzzy comprehensive evaluation method can
scientifically and reasonably dynamic recognize the congestion degree of the airspace sector, and
distinguish the congestion degree of different sectors in different time periods, which is consistent
with the actual running state of the sector. These conclusion can provide a reference for airspace
planning and management.
keywords: congestion degree of sector; indicator system; analytic hierarchy process; fuzzy
comprehensive evaluation
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A Way of Establishing Safety Trigger Rules in Safety Performance
Management Using Discrete Optimization

Rong Zhao, Mei Rong, Chen Yangiu
OF B RAUFH S H A RIZ)

Abstract:

As a data-driven management mechanism, the safety management system (SMS) emphasizes
that all safety decisions should be made based on safety data, in which the safety performance
management (SPM) is considered of great importance to evaluate the effectiveness of SMS. The
standard deviation principle (STDEVP) is recommended by the International Civil Aviation
Organization (ICAQ) to establish the criteria value that serves to trigger an evaluation, decision,
adjustment or remedial action related to the particular SPI. However, a specific operational
guidance on how to determine reasonable safety trigger rules based on the criteria value is yet to
offer. This paper proposes a way of setting safety trigger rules based on STDEVP using discrete
optimization. The objective of optimization is reducing the cost of safety management while
maintaining an acceptable safety margin, and constraint conditions are based on historical data of
the operation. The minimum requirements of safety trigger rules can be determined by solving the
constraint conditions to get the optimal solution of the optimization goal, which will serve as the
objective reference. The applicability of the method is verified by applying it to monitor the SPIs
in airline companies.
keywords: Safety Management System; Safety Performance Management; Safety Trigger Rules;
Discrete Optimization
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Research on the Training of Specialists with Transport Characteristics
for Applied Talents

Wei Li’na
(hrafiz AR KF)

Abstract:

In this paper, we consider professional direction and the development of civil aviation
transportation industry in the demand for transportation talents, combined with years of experience
in teaching organization and management and the characteristics of applied talents training of
institutions of higher learning, analysis summed up the characteristics of professional training
transportation problems and reform focus, hope that through this to the cultivation of the
personage inside course of study to transport personnel to provide the certain reference value.
keywords: Application-oriented talents; Talent training reform; Dual talent
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Improvement of REICH Collision Risk Model Under RECAT Wake
Separation Standard

Andrew Zhang, Pan Weijun, Zhang Xiaolei, Chen Jiayang, Wang Siyu

(Civil aviation flight university of China)

Abstract:

Strengthening the safety assessment is the key to improving air traffic management. Under
the current RECAT wake separation standard, in order to optimize the collision risk assessment,
the REICH collision risk model is improved. Because the shape of the cone is closer to the shape
of the aircraft, the rectangular collision template in the REICH collision model is changed into a
cone collision template, and the data of the heavy aircraft Airbus A330-200 is used as an example.
The calculated longitudinal collision probability is smaller than the safety target level of the
longitudinal collision. After verification, the conclusion is reasonable and conforms to the relevant
ICAO standards. However, the model has problems in calculating the probability of vertical and
lateral collisions. The cone collision template can only provide a reference for safety assessment
under the RECAT wake spacing criteria.
keywords: RECAT; wake separation; REICH model; model improvement; collision risk
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Study on Separation of Wake Vortex Under the Influence of Crosswind
During Approach at Closely-Spaced Parallel Runways

Zhang Qingyu, Pan Weijun, Duan Yingjie, Wu Zhengyuan, Liu Haochen

(Civil aviation flight university of China)

Abstract:

Aircraft wake vortex is seen as an important factor affecting airport flow and aircraft safety.
In the actual operation, it is the best way to improve the capacity of the airport by appropriately
reducing the separation in combination with environmental factors under the premise of ensuring
flight safety between the front and rear aircraft. Therefore, the dissipation of the aircraft wake
vortex is modeled based on the influence of the crosswind in the atmospheric environment on the
wake characteristics of the aircraft in this paper. Then, combined with the operational regulations
of the close parallel runway to study the wake separation when aircraft is approaching. Finally, the
safety wake separation under the influence of the specific crosswind environment is obtained
through the simulation experiment, which provides a reference for the aircraft wake vortex
separation reduction in the specific operating environment.
keywords: wake vortex separation; crosswind effect; closely-spaced parallel runway
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Research on Airline Flight Emergency Recovery Model

Luo Feng-e, Zhang Chengwei, Peng Luyi

(Civil aviation flight university of China)

Abstract:

In recent years, many emergencies have occurred in various airlines, which has a great impact
on the whole operation of airlines. Airlines in the event of an emergency, effective and timely
handling will reduce the airline's losses.This paper mainly studies the large-scale cascade failure
of flight network under the condition of emergency recovery by using the load capacity, capacity,
recovery probability and other indexes of the nodes in the flight network, and the correlation
between these indexes and the damage resistance and the crash speed of the flight network.
keywords: emergency recovery; cascade failure; flight network
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Research on Emergency Management System of Emergency Incident
Based on Earthquake

Zhang Xu, Luo Feng-e, Yang Fengning, Li Jianan, Yang Diging
Cob B B B AR 2 A A TR 8))
Abstract:

Taking earthquake as the research type of emergencies, this paper analyses the basic needs of
emergency management of public emergencies (earthquakes). At the same time, using the "4R
model" of emergency management, this thesis constructs the emergency management system and
its implementation framework with "analysis and prevention”, “emergency decision-making",
"emergency response™ and “recovery and reconstruction™ as the four main stages. At the same time,
this thesis studies the five characteristics of emergency decision-making system, seeks to meet the
design method of multi-department emergency management system from the different
responsibilities of different departments, and constructs a relatively complete civil aviation
emergency management evaluation system. Moreover, this thesis realizes a whole system of civil
aviation emergency management evaluation from the beginning to the end, and expands the
research ideas of dealing with emergencies. For example, this paper firstly introduces the
"uncertainty” research into the three traditional evaluation systems of "dynamic",
"multi-objective” and "synergy" in emergency decision-making, enriches the design method of
emergency management system taking earthquake as an example, and provides a more systematic
solution for the comprehensive performance evaluation of civil aviation emergency management
system by taking earthquake as an example.
keywords:emergencie; emergency management; emergency decision-making; emergency
response
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Research on the Economical Analysis of Business Jet Financial Leasing

Yang Rui

(Civil Aviation Management of China)

Abstract:

In this paper, the importance of the work style related to the general aviation safety is present.
Furthermore the current status and challenges are analyzed. In addition, some suggestions are also
delivered.
keywords: Business Aviation; financial leasing; leasing cost; economical analysis
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Research on the Construction of Work Style in General Aviation Safety
Management

Yin Haibing, Yuan Jiabin, Li Jiarui, Xing Qifeng
(B RS RALE A R 6])

Abstract:

In this paper, the importance of the work style related to the general aviation safety is present.
Furthermore the current status and challenges are analyzed. In addition, some suggestions are also
delivered.
keywords: General aviation; safety management; work style construction
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Research on UAV Monitoring System Based on Wireless Channel

Chen Zhaozheng, Tan Zhen’yu
G4 B NS TR P 3)

Abstract:

Expressway unmanned aerial vehicle (UAV) monitoring is the expressway monitoring,
mobile law enforcement, emergency command and other industries the hot application, however,
expressway 4G coverage compared with urban signal not very stable in all levels of the
monitoring center receives the image quality is difficult to meet the needs of monitoring
management and emergency command, UAV is proposed in this paper, based on the wireless
channel expressway video monitoring mode, introduce the image quality evaluation to monitor
mode, according to the image quality and the specific situation of the buffer, real-time adjustment
for the resolution of the video coding, frame rate, to ensure the quality of the image and the
stability of the video stream transmission, in order to meet the expressway monitoring center at all
levels in monitoring management and emergency command video monitoring as far as possible
without interruptions and noise, the system test results show that in the case of using 4 g networks,
the system can be well used wireless network is not stable, can well meet the demand of remote
monitoring of the expressway.
keywords: 4G network; wireless signal; image quality; resolution; frame rate
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Three-Dimensional Formation Reconfiguration for Multi-UAVs Based on
Artificial Bee Colony Algorithm

Yang Futing, Dong Hang, Zhu Lipeng
(Beihang University)

Abstract:

In order to cope with the complex environment, flight formation of multiple UAVs needs to
realize the formation reconfiguration as quickly as possible. The formation reconfiguration
problem can be transformed into an optimal control problem by approximating piecewise
linearization control inputs. However, the formation reconfiguration in 3-D space is a
high-dimensional optimization problem, which is hard to solve. Traditional bio-heuristic
algorithms are easy to fall into local optimum, which causes failure of formation reconfiguration.
In this paper, Artificial Bee Colony (ABC) Algorithm is used to solve the problem of formation
reconfiguration. It has the advantages of global search, fewer parameters and faster convergence
speed, which is suitable for solving the optimal control of 3-D formation reconfiguration.
keywords: Unmanned Aerial Vehicle (UAV); formation reconfiguration; optimal control;
Artificial Bee Colony
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Research on the Accuracy Control of Consumer Unmanned Aerial
Vehicle Photogrammetry

Li Ji Ting
Chang'an University

Mengyang Wang
Chang'an University

Abstract: With the increasing maturity of consumer uav technology, consumer uav has begun
to be applied to the field of photogrammetry. Based on the consumer uav photogrammetry
technology, this paper carried out experiments on the control parameters affecting the larger uav
photogrammetry model. And obtained the threshold value of the control parameters to ensure the
integrity of the aerial photography model. Then the ground control points were uniformly
distributed in the experimental field, and the high-precision 3d coordinates of the ground control
points were surveyed by differential GPS with correcting the 3d model by control points. Finally,
the error statistics method is used to analyze the measurement accuracy of the above results. The
experimental results show that the maximum plane error of the obtained data is 23.07mm, the
maximum elevation error is 25mm, and the error in the DTM elevation of the built test area is
0.0235m, fully meeting the accuracy requirements. The research shows that the measurement
accuracy of the consumer uav in the flight control system can be up to centimeters, which not only
provides a flexible and efficient new measurement method for the surveyor, but also a reference
for the photogrammetry like that.

Key words: small consumer UAV
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Comparative Study on Plant Protection UAS in High Pole and Dense
Leaf Crop Aerial Spraying Applications

Wang Baoguang, Cui Wenjing
(F & # AL E A AR A TR 8)

Abstract:

Comparative study on plant protection UAS in High pole and dense leaf crop aerial spraying
applications.
keywords: crop aerial spraying applications; plant protection UAS
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Safety Management of Unmanned Aerial Vehicle

Sun Weishe?, Zhang Tianxiang?, Zhang Qianhui®
AFBERMTEEE B 2RMTELEES: 3GINBERD T IS A R a])

Abstract:

This paper discusses the application status, existing problems and safety supervision status of
UAV, and puts forward some suggestions on safety supervision of UAV, and makes some useful
exploration on safety supervision of UAV.
keywords: UAV; safety; supervision
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Research on Anti-Drone System Based on Multiple Detection
Techniques

Bichen Yao (China)
EEFERA

nationaltechnology@163.com

Jianhua Chen (China)
EZEERA

nationaltechnology@163.com

Abstract: In this paper, ADS which can achieve the highest possible POI for drones and
effective attacking is presented, the system mix together four detection technologies including
radar detection, radio frequency monitoring, video surveillance, acoustic detection and two
countering technologies including high-power blocking and induction technique. ADS can realize
the effective protection of the key area for civil field all day.

Key words: anti-drone; acoustic detection; radar detection; radio frequency monitoring;
video surveillance; countering
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Research on the Framework of Unmanned Aircraft System Traffic
Management System in China

Zhang Honghai , Hu Minghua , Zhang Jianping , Chen Yutong
(Nanjing University of Aeronautics and Astronautics  Nanjing University of Aeronautics and Astronautics ~ The Second Research

Institute of Civil Aviation Administration of China Nanjing University of Aeronautics and Astronautics)

Abstract:

With the rapid development of China's unmanned aircraft system (UAS) industry, the
industry has an urgent need for research on UAS traffic management system. This paper analyzes
the current situation of the development of UAS traffic management system at home and abroad,
and draws lessons from foreign advanced theory and successful experience. According to China's
policy of air situation and the characteristics of the air traffic management, We design and propose
a set of national civil UAS traffic management system framework, and focused on UAS flight
service station system which is the critical operation support of the system. This system
framework provides a reference for the establishment of UAS traffic management system and the
development of UAS industrialization in China.
keywords: UAS; traffic management; system; flight service station
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Real-Time Trajectory Prediction Algorithm for Cooperating Unmanned
Aircraft Based on Modified Polynomial Fitting

Wu Qinggang?, Zhang Honghai' , Liuhao!, Hu Minghua?, Ding Pengxin?

(1.Nanjing University of Aeronautics and Astronautics; 2.The Second Research Institute of Civil Aviation Administration of China)

Abstract:

UA trajectory prediction technology is one of the key technologies to UA traffic management.
In this thesis, a modified polynomial fitting trajectory prediction algorithm is proposed for
cooperating UA. Based on the historical flight trajectory data and real-time state data in the
regulatory platform and the dynamic weighted least squares method, this algorithm uses a model
set composed of multiple polynomial models to predict the short-term trajectory of UA in parallel.
Two simulation experiments are designed based on the actual flight data of the UA. The results
show that compared with the traditional polynomial fitting trajectory prediction algorithm, the
modified polynomial fitting trajectory prediction algorithm proposed in this thesis can match the
different UA flight modes and accurately grasp the flight trend of the UA. It has a better prediction
performance for the short-time trajectory of UA in real-time.
keywords: cooperating UA,; trajectory prediction; polynomial fitting; dynamic weighted
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Research on the Elements of Air Traffic Management System of Civil
Unmanned Aircraft Systems and Practice

Zhang Jianping, Chen Yiyou, Zou Xiang

(The Second Research Institute of Civil Aviation Administration of China)

Abstract:

In order to realize the efficient management and control of civil Unmanned Aircraft system
(UAS), the elements of civil UAS traffic management is studied. Based on the current situation of
civil UAS operation management in China, two kinds of airspace for UAS operation are put
forward. Traffic management functions and participant responsibilities of UAS are described. And
the data flow architecture of UAS traffic management is defined. Then the development roadmap
of air traffic management of civil UAS was proposed. Finally, as a case study of the pilot civil
UAS traffic management system in Shenzhen, the UAS Traffic Management Information Service
System (UTMISS) is introduced. The suitable airspace, system architecture, management process
and main functions of UTMISS are described, and suggestions for the development direction of
the system are presented.
keywords: civil unmanned aircraft system; air traffic management; element; UTMISS
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Research on the Index and Method of Safety Risk Assessment for
Unmanned Aerial Vehicles

Zou Yiyuan, Zhang Honghai, Liu Hao, Huang Jingjing

(Nanjing University of Aeronautics and Astronautics)

Abstract:

With the increasing development of unmanned aerial vehicles (UAVS), the safety problem of
UAV has become increasingly prominent. Firstly, by analyzing the causes of UAV flight accidents,
the paper constructs the index of UAV flight accident rate based on system failure rate, the
probability of mid-air collision and the probability of collision with protected area, which reflects
the possibility of UAV flight accidents. Then, according to the size and descent mode of UAV,
population density and shelter factor, the paper constructs two indexes of UAV exposure area and
fatality rate, which reflect the severity of UAV flight accidents. Finally, a safety risk assessment
method for UAV based on FCM++ algorithm is proposed, which provides some technical support
and theoretical basis for UAV path planning and safety management.
keywords: unmanned aerial vehicle; assessment index; risk assessment
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The Review of Key Technologies of Civil UAS Integrated National
Airspace System Operation

Lv Renli
(CIVIL AVIATION MANAGEMENT OF CHINA)
Abstract:

At present, countries and organizations around the world have carried out a lot of research on
the legal norms, operational rules and key technologies for the integrated operation and
supervision of civil UAS. In terms of laws and regulations, the international civil aviation
organization (ICAO), JARUS, the United States, Europe, China and other countries have
continuously improved the UAS operation laws and standards system in terms of integrated
supervision, operation concepts, operation rules, procedure standards and personnel requirements.
In the field of UAS integration operation supervision system, research, development and prototype
system verification tests are carried out a lot of work in view of the detection and avoidance, C2,
UAS traffic management system key technology, which provides a framework for integration
operation, and for scientific basis for related policy, key technology research and development.
keywords: UAS; National airspace system; Integration operation
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A Satisficing Confict Resolution Approach for Multiple UAVs

Yumeng Li
Beihang University

Wenbo Du
Beihang University

Abstract: In this paper, we are concerned with exploring the theoretically and technically
research outcomes for the conflict resolution (CR) of multiple unmanned aerial vehicles (UAVS)
by using the Internet of Things technologies. We propose a satisficing algorithm to mitigate the CR
problem of multiple UAVs Specifically, we first formulate the CR problem as a game model6 and
design strategies of the game model based on flight characteristics of UAVs. Next, a satisficing
game theory is used to mitigate the formulated problem. Furthermore, required time of arrival,
which is a new judgment parameter of the strategy utility, is developed to ensure that the whole
system can reach a socially acceptable compromise. Simulation results verify the effectiveness and
adaptability of the proposed algorithm under complex environments.

Key words: Conflict resolution; satisficing game theory; cooperative control
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A Hierarchical Reinforcement Learning Approach for Unmanned Aerial
Vehicles Path Planning

Tong Guo, Li Yumeng
(Beihang University)

Abstract:

In this paper, a hierarchical reinforcement learning algorithm is proposed to solve complex
path planning problems in unknown environments. The simulation results show that the proposed
algorithm can successfully accomplish the task of UAV path planning in complex environments.
Compared with the single-layer deep reinforcement learning network, the results show that the
robustness and convergence of the network are improved greatly, so that it can satisfy the
requirement of more variable environment and more complex tasks for the stability of the
algorithm in the actual UAV path planning problem.
keywords: Hierarchical Reinforcement Learning
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The Future of UAV

Xie Jiawei
(PREB (CbR) HTARARA)

Abstract:
the future of UAV.
keywords: uav
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Research on the Conflict Resolution Method Based on the Hybrid Ant
Colony Optimization and Artificial Potential Field

Guan Xiangmin

(Civil Aviation Management of China)

Abstract:

Aircraft conflict resolution method can be divided into centralized method and distributed
method. The previously proposed potential field method is able to find trajectories very quickly,
however the solutions are often in feasible with large-angle deflection. On the other hand,
although heuristic search algorithms, such as ant colony optimization algorithm, can produce high
quality solutions in terms of feasibility, long computational time often makes it an infeasible
option. Then combining the advantages of artificial potential field and ant colony algorithm an
improved algorithm is proposed. By comparing with traditional algorithms, the advantages of the
improved algorithm in timeliness and feasibility are verified.
keywords: Conflict resolution; artificial potential field; ant colony optimization
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Flight Test for a Tandem-Airfoil Solar UAV

Wang Lu, Zhang Liguo
CALE - T LD

Abstract:

This paper summarizes the overall design, aerodynamic calculation and dynamic modeling of
the tandem wing solar UAV. And completed the test flight of the serial wing solar drone reduction
model. Through the test flight analysis, the results show that the performance of the aircraft can
achieve satisfactory results, and provide theoretical basis and practical experience for the
development of the follow-up solar UAV.
keywords: tandem -airfoil; solar uav; flight test
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Summary of Development and Application of Plant Protection Drones

Chang Xinxin, Wang Liufang, Wang Lu
CALE - T LD

Abstract:

In recent years, the drone business has flourished, and plant protection drones play an
important role in agricultural production. This paper analyzes the development and application
status of plant protection drones at home and abroad, and puts forward the existing problems, and
prospects the development trend and application of plant protection drones.
keywords: plant protection drone; development status; existing problems; prospect
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Research Review on the Development Status of Micro UAV

Kong Lingpei, Gong Peng, Wang Lu
LI EARE K E)

Abstract:

Micro-unmanned  Aerial Vehicle (UAV) is a complex system based on
micro-electromechanical system (MEMS) technology, which involves the integration of
aerodynamics, materials science, structure science and other fields. At present, micro UAV can be
divided into three categories: fixed wing micro UAV, rotor wing micro UAV and flapping wing
micro UAV. This paper reviews the existing typical models of micro UAV, and summarizes its
superior performance characteristics and future development direction based on the origin and
development history of micro UAV.
keywords: Micro UAV; Fixed wing; Rotor; The flapping wing; Development
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Individual Portable Drone

Wang Hairui, Song Qi, Wang Lu
CALE - T LD

Abstract:

This paper studies a drone that is easy to carry, foldable and integrated. By studying the shape
and structure of the fixed-wing UAYV, folding mechanism, box structure and rapid take-off process,
the fixed-wing UAV can take off quickly within 10s, providing a new model for emergency and
battlefield environments.
keywords: foldable; chassis integration; rapid response
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Guardian Drone Platform

Wang Hairui, Song Qi, Wang Lu
LI EARE K E)

Abstract:

With the rapid development of the drone industry, the research and application of the duty
drone platform is in the ascendant. Based on the development of the duty-held drone platform, this
paper analyzes the key technologies of the duty-held drone platform, summarizes some advantages
and disadvantages in practical applications, and looks forward to the future development direction.
The research and application of the platform provides theoretical support.
keywords: unattended; drone; intelligent platform
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Simulation System Design of UAV Flight Reproduction

Wang Lu, Hu Wei
CALE - T LD

Abstract:

In this paper, described a system for the UAV flight replay. The flight data processing was
done by MATLAB. The three-dimensional model established by AC3D was imported into
FlightGear. This study achieved the flight simulation visualization and replayed the arbitrary time
period data of UAV flight trajectory and attitude. This study was used for crash failure analysis in
UAV dynamic test, which can improve UAV flight performance, shorten r&d period and improve
development efficiency, thereby broadening UAV research perspective.
keywords: flight replay; flight simulation; FlightGear; MATLAB
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Comparative Study on the Development of General Aviation in China's
Provinces and Cities Based on Principal Component and Hierarchical
Clustering Analysis

He Hang, Han Zhu, Liu Yuchen, He Xiao, Wang Shuai

(Civil aviation flight university of China)

Abstract:

General Aviation (GA), as one of the “two wings” of Civil Aviation, is an important part of
the national comprehensive transport system, but its development is still in the primary stage in
China. At present, the factors affecting the development of GA are too simple by other scholars.
Most of the research focuses on qualitative analysis, and there is almost no quantitative research
on various provinces and municipalities’ comparison. Thus, this paper selects the appropriate
evaluation indexes based on the relevant data and paper firstly, and then uses the Principal
Components Analysis (PCA) method to reduce the dimension of the indexes, and ranks GA
development level in different provinces in China by the composite scores ” f . After that, this
paper uses respective component scores, f 1 and f 2,to divide the GA development level of
various provinces into four categories by the Hierarchical Clustering Analysis method, and these
results are basically consistent with the rankings obtained by PCA. Thus, this process verifies that
the rank of the principal component score is very reasonable. Finally, in order to lay a theoretical
foundation for the layout of GA network reasonably in various provinces and municipalities,
combining with the results obtained above, this paper puts forward some reasonable suggestions
for the development of GA in China.reasonable suggestions for the development of GA in various
provinces and cities in China.
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Research on Function and Application of Navigation Service Center in
Navigation Area

Huang Tao, Jin Jiangtao
LI EARE K E)

Abstract:

The development of the general aviation industry is inseparable from airspace and air traffic
management and services. Under the background of general aviation reform, all regions are
exploring the management of navigation services. This paper analyzes the functions and practical
applications of the flight service center in the navigation area. And put forward suggestions for
improvement on the shortcomings.

keywords: general aviation; low-altitude airspace; flight service system; regional flight service
center
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Study on the Abrasion Resistance of Functional Surface Course of
Airstrip Soil Pavement

Tianxiong Guo
Air Force Engineering University

Xingzhong Weng
Air Force Engineering University

Abstract: Acting as a rapid take-off and landing platform for aircrafts, airstrip has played an
important role in military operations, emergency relief and humanitarian assistance. However, the
abrasion resistance of airstrip soil pavement has long been overlooked, leading to a significant
reduction of the performance and longevity of the airstrip soil pavement. This paper explores the
effectiveness of functional surface course formed by three coating materials by measuring
abrasion mass loss of the coated soil specimens after accelerated weathering tests which include
ultraviolet radiation, flame erosion, dry-wet cycles and freeze-thaw cycles. The results indicate
that modified polyurea is the most effective in improving the abrasion resistance of soil pavement,
followed by epoxy resin and silane. The mechanism that the abrasion resistance of solidified soil
specimens can be enhanced by surface coating and the reason for the difference in performance of
different surface coating materials were studied by scanning electron microscopy (SEM) test.

Key words: airstrip; functional surface course; abrasion resistance; microstructure analysis
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The Spatial Evolution of China’'s Air Cargo System and Future Trend
Analysis

Fan Yuan, Huang Shuo
(China Academy of Urban Planning and Design)

Abstract:

Aiir cargo is an important indicator of economic and vitality. From a spatial perspective, the
focus of building a modern air cargo system is on the planning, layout and construction of freight
hub airports and related specialized supporting facilities. However, due to constraints of economic
development and the long-term preference on passengers over goods, the spatial development of
an air cargo network is seriously lagging behind passenger transporting. By comparing and
analyzing the developmental history of air cargo and the corresponding layout characteristics of
freight hub airports in the United States, combined with the history and current demands of China’
s air cargo transport, this paper points out how China’ s air cargo system developed and analyze its
future trend in the hopes of providing reference for the planning of cargo-specific airports.
keywords: air cargo system; freight hub airport; hub planning; airport site selection; aviation
logistics
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The Method of Equilibrium Runway Length for Plateau Airport
Considering One Engine Failure

Chen Dongfang, Zhu Zhanging, Geng Hao, Zhong Xiaolei, Cai Liangcai

(Air Force Engineering University)

Abstract:

In view of the problem of the first failure that may occur in the takeoff of the plane in plateau
airport, the calculation model of the balance runway length and the determination speed was
established, the flight process and the requirement of the runway length were analyzed, and the
calculation and determination method of the equal length runway length and the determination
speed were given. The model can be used not only for plateau airport, but also for the calculation
of landing slip distance of plain airport. This paper analyzes the influencing factors of the landing
slip distance of the plateau airport, and lays a foundation for the runway length design of the
plateau airport.
keywords: one engine failure; plateau airport; runway length
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Optimizing Orientation and Location of Airfield Runways Based on
ANP-Extension Synthesis Evaluation Method

Pang Kai, Cai Liangcai, Wang Guanhu

(Air Force Engineering University)

Abstract:

Optimizing orientation and location of the airfield runway is an important process to select
the site. But it mainly relies on subjective experience of the designer in engineering. In order to
improve the current situation, the using conditions, construction conditions, combat conditions and
support conditions that affect the runway orientation and location selection are analyzed to
establish the evaluation index system for runway orientation and location of airfield. The index
weights are obtained through the Analytic Network Process(ANP) ,and the extension synthesis
evaluation model is established to quantificationally analyze the factors that affect runway
orientation and location selection. The evaluation level is acquired according to the association
degree and deriving the trend towards the corresponding level makes the conclusion more detailed
to get the optimal solution. At the end of the paper, a military airfield runway orientation and
location optimization was taken as an example to verify the method. It shows that the evaluation
method can effectively guide optimizing orientation and location of airfield runway.
keywords: air transportation; optimization of runway orientation and location; ANP; extension
synthesis evaluation; association degree
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Probability Characteristic and Risk Assessment of Aircraft Ground
Taxiing Deviation Under Landing State

Wei Yazhi, Zhong Xiaolei

(Air Force Engineering University)

Abstract:

Aiming at the deviation of aircraft during ground taxiing under landing condition, this thesis
determines the runway edge as the deviation critical line by analyzing the deviation accident data
provided in the database, and analyses the influencing factors that cause the deviation of aircraft
landing ground taxiing to establish the probability model of departure determination based on
information entropy and logistic regression and the probability model of departure beyond the
runway edge based on the historical data of aircraft departure accidents, and the probability model
of departure is obtained to evaluate the departure probability. By running the deviation risk model
and taking FAA Haynes airport as an example, this dissertation combines risk matrix to analyze
the deviation risk of aircraft landing ground taxiing and bases on the risk theory, the determination
method of separation between runway and taxiway and the operation constraints when the
separation can not meet the standards to provide a theoretical basis for determining runway
operation conditions and designing the separation between runway and taxiway.
keywords: deviation probability model; the distribution characteristics of deviation values;
deviation risk assessment; separation between runway and taxiway; logistic regression; risk matrix
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Thermal-Economic Modeling and Analysis of Snow Melting System for
Airfield Runway Using Low Temperature Heating Fluid

Shi Hao, Xu Huining, Tan Yigiu, Chen Fengchen, Ye Qing
(1.Harbin Institute of Technology; 2.+ B RATHL37 # % & R 3])

Abstract:

The hydronic heated pavement system with low temperature fluid was proposed as an
environment-friendly and clean method to prevent the damage of ice and snow. However, the
research on economic benefit of this system was not focused. Based on the hypothesis of
pavement surface conditions proposed by Rees, this paper developed a 2D model to simulate the
temperature field of pavement. And the economic model was developed to evaluate the economic
benefit of system. The model was verified by the measured data. Based on the economic model,
the time distribution of economic cost was analyzed. And the comparison of dynamic operation,
static operation and idling operation in economic cost was conducted. In the last, the parameter
analysis in economic cost was conducted included thermal parameter, geometry parameter and
ambient parameter. The economic sensitivity parameters were expressed and the suggestion in
system designing, construction and operation was proposed.
keywords: hydronic pavement system with low temperature; economic benefit; characteristic of
time distribution; dynamic and static operation; factor of economic
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Research on Design Method of Underground Filling System of High Fill
Slope Based on Point Safety Factor of Seepage Mode

Pai Lifang!, Wu Honggang?, Yang Tao?, Li Jufang®, Wu Zhixin!
(1. P e @A aF T A IR 8] ; 2.Southwest Jiaotong University)

Abstract:

With the increasing scale of infrastructure construction and the restriction of terrain and
geomorphology conditions, the geological disasters of the edge (slip) slope induced in the
construction of mountainous and hilly areas are becoming more serious. Especially for high-risk
forms of high-filled slopes, the factors affecting slopes stability are diverse. In particular, the
occurrence and migration of groundwater has become one of the most important factors in the
slope instability engineering. Based on the previous work and relevant seepage theory, this paper
designed a series and parallel underground three-dimensional drainage system for filled slope
which based on the concept of "water-soil” separation. This also breaks the defect that the
reliability of the traditional seepage finite difference complex boundary condition is insufficient.
Based on the calculation theory of point safety coefficient, a coupling design method of
percolation - stress - strain - point safety coefficient stability evaluation for underground drainage
system of slope filling engineering is developed by finite difference calculation of point safety
factor. Combined with the analysis of the application example of the NO.13 high fill slope
engineering in Panzhihua airport and the field monitoring data, the consistency of the two results
is fully verified. It provides a new idea for the design of underground drainage system for high fill
slope.
keywords: Edge (Slip) slope; Series and parallel three-dimensional drainage system; Seepage
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Study on Groundwater Distribution Law of High Filling System Based on
Refraction Characteristics of Streamline Interface

Wu Honggang?, Pai Lifang®, Zhang Yanping?, Lei Hao?
(L PO AFF AR A R 85 2.9 B s 5 1 4 A By o S0 1 AT PR 3])

Abstract:

The slope (slide) with high fill has the characteristics of complex causes of disasters and
diverse stability factors, especially the occurrence and migration of groundwater has become one
of the important factors affecting the slope instability engineering. This paper is based on the
theory of seepage and the law of rheological refraction of geotechnical interface, and combined
with the application of NO.13 high fill application in Panzhihua Airport. It is proposed that the
difference of the filling filler and compaction degree will form the upper layer of stagnant water
and stacked layer- bedrock contact stagnant water of different seepage fields. It also puts forward a
multi-layered and water-storage distribution model for the hydrogeological pattern of deep
bedrock fissure water high fill system. With the refraction theory of comprehensive seepage
analysis and the calculation of seepage field, displacement field and stress field of high fill slope,
it not only analyzes the hydrodynamic changes of the outer boundary conditions, but also pays
more attention to the internal stratification of the rock due to the uneven distribution of the
medium inside the slope. It is a good explanation for the stress and strain mechanism in the
groundwater of the high-filled slope under the seepage mode. Through the coupling calculation
and analysis method for groundwater seepage field and mechanical displacement field-stability
evaluation, the groundwater distribution law of streamline refraction characteristics at rock-soil
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interface is revealed. Therefore, it provides a new idea for the study of groundwater distribution

law in high fill systems.
keywords: High fill system; Seepage mode; Boundary conditions; Streamline refraction;

Groundwater distribution

fEEENT: KON, PEAILRERARKRBIRAE], 271462550@qq. com,

78



N
p/yr_c_. WORLD TRANSPORT CONVENTION2019
A

{127 June1316.2019 BeijngGrina

Research on the Fatigue Life Prediction Model of Airport Composite
Pavement Considering the Mechanics Behaviour of Reflective Crack

Lei Zhang , Lei Yuechao , Ren Zhongshan , Song Ye
Southeast University Intelligent Transportation System Research Center of Southeast
University Intelligent Transportation System Research Center of Southeast University

Abstract: Asphalt layer is normally used to pave on the damaged cement concrete pavement
to form a composite pavement structure in China civil airports. However, the existing researches
on fatigue life design and evaluation methods are still far from sufficient for the design of overlay
on original concrete slabs. Besides, the traditional fatigue models could not take into account the
residual life during crack propagation state. Therefore, this paper aimed at obtaining the new
propriety fatigue life model based on reflective crack mechanism. Primarily, the pavement mesh
model was generated by the finite element technique in terms of the engineered structural
parameters. Then, the bilinear cohesive zone model (CZM) and the extended finite element
method (XFEM) were utilized to simulate the process of the reflective crack initiation and
propagation inside the asphalt overlaid courses on rigid pavement in airfield. Furthermore, the new
fatigue life prediction model was established based on the simulations under various cases in
which orthogonal test design method was employed to consider such parameters as thickness and
modulus of each layer. The accuracy of these simulations were verified by comparing with the
theoretical solution of stress intensity factor (SIF) in typical cases. And the relationship among the
SIF, interface contact and parameters of composite pavement was further studied. The results
showed that cracks at the joint were more vulnerable to asymmetric load (i.e. offset load) than to
the symmetrical load for the composite pavement structure with stone mastic asphalt (SMA) +
asphalt concrete (AC) overlay. The laws of tensile and shear stress intensity factors in crack
propagation were also analysis. Based on abovementioned efforts, this new fatigue prediction
model was more precise and could provide guidance for the design of overlaid coursed for the
airport rigid pavement..

Key words: fatigue life; prediction model; composite pavement; airport; stress intensity
factor; extended finite element method
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Deflection Difference Criterion of Traffic-Load-Induced Reflective
Cracking in Airfield Composite Pavement

Ling Jianming, Gao Jianhua, Wei Fulu
(Tongji University)

Abstract:

Determining the deflection difference criterion at a joint of Portland cement concrete (PCC)
slab in airfield composite pavement is meaningful for mitigating the traffic-load-induced reflective
cracking. In this study, a finite element model (FEM) was developed, which used cohesive
elements to simulate the cracking behavior of hot-mix asphalt (HMA) overlay. A representative
fracture area (RFA) was used to represent the damage of HMA overlay. The effects of four
influential factors on reflective cracking were investigated, including void beneath PCC slab, load
transfer efficiency (LTE), interface bonding and thickness of HMA overlay. The relationship
between deflection and deflection difference and reflective cracking was also studied. The results
showed that both void and LTE significantly affected reflective cracking of HMA overlay. The
void occurred at only one side of the joint would result in more severe reflective cracking.
Additionally, comparing to deflection indicator, the deflection difference had a better
corresponding relationship to RFA. It was also found that improving LTE could reduce reflective
cracking. Finally, based on the curve of deflection difference and RFA, the deflection difference
criterion corresponding to three damage severity level (light, medium, and high level) were 51 u
m, 57 pm,and 71 u m, respectively.
keywords: airfield composite pavement; reflective cracking; void; load transfer efficiency;
deflection difference
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A Vibration-Based Method for Cavity-Underneath Identification of
Concrete Pavement

Zeng Mengyuan, Zhao Hongduo, Wu Difei, Ling Jianming
(Tongji University)

Abstract:

The cavity beneath the concrete pavement slab, usually resulting from eroding or foundation
settlement, increases flexural-tensile stress in the concrete pavement slab, which may cause some
distresses like joint faults and fracture. With finite element method (FEM), it is found that the
frequency spectrum in the region with cavity is different from others. On the basis of this, a
vibration-based cavity identification method is proposed. A distributed optical vibration
sensing-system (DOVS) is utilized to measure the vibration characteristics. Besides that, a
laboratory test is conducted to study the influence of cavities in different extents, and frequency
spectrum is obtained with time-frequency analysis. The correlation between the frequency
spectrum and the extent of cavity is studied, and a ‘weighted frequency’ is presented to
represent the extent of the cavity. During the field tests, this vibration-based cavity identification
method is compared with other conventional deflection-based methods. It is shown that this
method is reliable in cavity identification.
keywords: concrete pavement; cavity; DOVS; vibration; frequency spectrum
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Prestress Loss Detection Based on Vibration of Anchorage Zone for
Cross Tensioned Concrete Pavement

Ling Jianming, Chen Hui, Zhao Hongduo, Zeng Mengyuan
(Tongji University)

Abstract:

Cross tensioned concrete pavement (CTCP) has the advantages of long slab and few joints.
But the loss of prestress increases constantly in the process of use, which easily induces diseases
under the action of load and temperature, affecting the safety and durability. Through the finite
element simulation, the vibration characteristics of the CTCP under different prestress value was
studied. It is found that the prestress value affects the vibration spectrum distribution of the CTCP
anchorage zone. The sensitivity of each frequency band to the prestress value were analyzed. The
variation of the weighted frequency in the frequency band of 70~150 Hz is proposed as the
detection index to detect the prestress value of the anchorage zone. The full-scale of CTCP was
constructed and different prestress values were simulated by grading tension. The indoor test was
also conducted to verify the correlation between the detection index and the prestress value and to
verfy its accuracy.
keywords: cross tensioned concrete pavement (CTCP); prestress loss; vibration; frequency
spectrum; tension
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The Separable Landing System for the Commercial Aircraft

Liu Benlin
C3 1 7 B 0 3 2 4 A4 PR 6])
Abstract:

The landing gear is an indispensable device in the take-off and landing of contemporary
aircraft. In flight, the landing gear became a "burden”. Serious consequences can result if the
design associated with the landing gear is handled carelessly. The two aircrafts of Boeing 737-8
that crashed not long ago are examples. In fact, on the basis of modern power and measurement
and control technology, people should separate the landing system from the aircraft, to form the
separable landing system. This article outlines the author's accumulation of research in this area
for more than a decade.
keywords: The separable landing system, landing station; landing station; the tunnel of landing
station; Locomotive for loading aircraft
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Optimizing the Performance Testing and Evaluation System of Cement
Concrete Pavement in Military Airport

Long Xiaoyong, Cai Liangcai, Shen Yong, Zhang Luoli, Wang Jianjun, Guo Jinjiang
(Air Force Engineering University)
Abstract:

This paper summarizes the problems existing in the performance testing and evaluation
system of cement concrete pavement of military airports in China, and expounds the necessity of
optimizing the current pavement performance testing and evaluation system. Based on the current
situation of cement concrete pavement performance testing and evaluation system of military
airports in China, and on the basis of drawing lessons from advanced testing equipment and
evaluation management ideas in civil aviation and highway fields at home and abroad, close to the
current actual needs of military airport, combined with the characteristics of military airport
cement concrete pavement, a series of optimization improvements have been made on the
detection and evaluation system of the performance of military airport cement concrete pavement
from the aspects of damage condition, smoothness, anti-skid performance and structural bearing
strength. Based on the characteristics of military airport cement concrete pavement, a set of
detection and evaluation system for military airport cement concrete pavement is established,
which has reasonable detection and evaluation methods, and is suitable for the current situation
and needs of military airport cement concrete pavement.
keywords: cement concrete pavement; performance testing and evaluation; system optimization;
pavement damage condition; pavement smoothness; pavement skid resistance; bearing capacity of
pavement structure
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The Research of Intellectualized Apron Control

Chen Wentao, Wang Xuan
(RAL# o= &5 A Civil aviation flight university of China)

Abstract:

This paper proposes to establish intellectualized system of apron control, in order to optimize
and improve the management of apron control and ground service. With the support of mobile
network, big data and artificial intelligence technology, through information-sharing and
collaborative decision-making between airport, air traffic control and airline company, it would
realize the function of mastering information about real-time movement of the aircraft, handing
over process of flight electronically and intelligently, providing collaborative decision-making to
departure flights, allocating resource of apron intelligently. Intellectualized operation of apron
control is important measure for construction of Smart Airport.
keywords: Apron; collaborative decision-making
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Study on Risk Assessment and Prevention Measures of Bird Strike in
Civil and Military Airports

Yu Qingkun, Geng Hao

(Air Force Engineering University; = % T4 X 4% # R TAZHHE)

Abstract:

For scientific prevention of bird strike at civil and military airports, for the characteristics of
bird observation and bird strike prevention at single-runway civil and military airports, based on
the theory of risk assessment matrix, the risk factors for the severity of bird impact factor and the
probability factor, and introduces in detail the method of choosing two kinds of risk factors and
risk factor data processing method. This paper first puts forward the self-organizing feature map
neural network clustering algorithm bird strike risk hierarchy model of the birds. This paper takes
WeiFang airports as evaluation object, with the bird strike aircraft information analysis, and
compares the airport bird collision of calendar year data, to verify the correctness of the evaluation
results, and pertinence of bird strike prevention measures are put forward Suggestions.
keywords: Bird Strike Risk, Risk Assessment Matrix, Self-organizing Feature Mapping Neural
Network
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Design of Aircraft Push-Back Combination Operation Mode Under
Finger Pier Apron Configuration

Tang Xiaowei, Liu Yeqging

(Nanjing University of Aeronautics and Astronautics)

Abstract:

The densely distributed stands under the finger pier apron configuration result in operational
conflicts in the traditional way of aircraft push-back. This paper puts forward the aircraft
push-back combination operation mode for the first time to reduce conflicts, taking North Apron
of No.2 finger at Shanghai Honggiao Airport as an example. The main point of the new mode is to
first group the stands according to the characteristics of the finger pier configuration. Grouping
can control the stands restricted to each other in the same group. The second step is to set common
tug stop points for each group, which can ensure that there will be no impacts on the aircrafts
outside the group after an aircraft has been pushed back to the corresponding tug stop point. Safe
longitudinal separations are also set to make sure that the jet exhaust will not blast directly on the
ground equipment and personnel. Finally, the management rules matching the new operation mode
are proposed. The results of numerical analysis and simulation evaluation showed that compared
with the traditional mode, the average impact index of stands in the combination operation mode
drops significantly. The practical push-back movements per hour are increased by 50 percent.
keywords: air transportation; aircraft push-back; finger pier configuration; operation mode;
performance evaluation
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Research on Load Reduction of Aircraft During Taking Off and Landing
at Plateau Airport

Shao Bin, Li Ke

(Air Force Engineering University)

Abstract:

Because of the special plateau climate and the thin air, the aircraft performance of taking off
and landing is affected by the air temperature and pressure significantly, and the load of the
aircraft is limited. This paper puts forward the determination criteria and analysis method for the
load reduction of the aircraft during taking off and landing at the plateau airport, studies the
factors, including runway length, pavement bearing capacity, tire speed, braking energy and height
of obstacle at web definition on restriction of the aircraft load, estimates the aircraft needs lighten
load or not, points out the solution of lightening load.
keywords: load reduction; determination criteria; analysis method; runway length; pavement
bearing capacity; tire speed; braking energy; height of obstacle
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Spatial-Temporal Long Short-Term Memory Networks for Airport Flight
Delay Prediction

Li Juan?, Zeng Weili!, Liu Dandan?, Yang Zhao!, Cong Wei?
(1.Nanjing University of Aeronautics and Astronautics; 2. %A A A TR 8])

Abstract:

Accurately predicting airport flight delays is important for overall comprehensive
coordination of airports, airlines and air traffic management. However, due to the complexity of
the impact on flight delays, the existing mainstream methods have lower prediction accuracy.
Inspired by the method of traffic flow prediction based on deep learning, a method based on deep
LSTM for flight delay prediction is proposed. Different from the existing mainstream methods,
this paper firstly applies the Spatial-Temporal Long Short-term Memory Networks (LSTM) to
flight delay prediction, and considers the correlation of time and space of associated airports, and
features the arrival delay and departure delay of all associated airports .The algorithm can totally
obtain information from high-dimensional data. Based on the four-year delay data of the major
airports in the United States from 2015 to 2018 as training data and test data, Results from plenty
of experiments have implicated that the airport delay prediction method is superior to the current
mainstream delay prediction method in predicting accuracy in different time length prediction.
keywords: delay prediction; deep learning; LSTM Network; space-time variable
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