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[ Abstract] Limited by its own software and hardware conditions, the single
Unmanned Aerial Vehicle ( UAV ) still has some limitations. However, the
traditional UAV cluster control system cannot adapt to the complex environment and
meet the diverse needs, and may even have the risk of mission failure and UAV crash.
Therefore, this paper designs a "Bees Colony control system of UAVs Based on BDS
differential positioning". The system adopts the multi-system coupling positioning
technology based on BDS differential positioning, and designs the drone colony
differential model on the basis of pseudo-range differential positioning to improve
positioning accuracy and stability; adopts the UAV decision-making system based on
artificial intelligence algorithms and UAV swarm obstacle avoidance system based on
image recognition, swarm drones can make self-determination; use machine learning-
based grouping architecture and early warning system of drone swarm communication
link to ensure the stability of the communication link unobstructed. The coordination
between the different modules of system makes the normal operation of the drone
colony. The system can not only maximize the advantages of swarm drones, but also
avoid the chaos caused by the excessive number of drones and the poor performance
of tasks. It expands new task execution methods and achieves a high degree of
autonomy and manual assistance. The mutual coordination of decision-making has
broad development prospects and application potential in express logistics, precision
agriculture, commercial performances, and earthquake relief.

[ Key words] UAV swarm, BDS differential positioning, artificial intelligence
algorithm
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[ Abstract ] In recent years, the Maritime Silk Road, which connects the
development of trade and cultural exchanges between China and the rest of the world,
has faced many challenges. The frequent maritime traffic accidents have blocked
important nodes of the route.In order to strengthen the supervision of Hester channel,
to ensure the safety of navigation, the project team based on beidou technology
invented a beacon light wisdom, its working principle is that by the built-in compass
module through beidou positioning to determine latitude and longitude beacon light
itself, and through the beacon light own AIS module, to the surrounding Marine
radio beacon light position, electronic chart formation, realize the all-weather
navigation.At the same time, the AIS data is uploaded to the cloud through the
"LORA +NB-IOT" composite communication network, and the coordinates and
movement trend of each ship on the passage are analyzed from the cloud. The
current actual position is deduced by calculating the movement trend, and then the
probability of ship collision risk is calculated by the mathematical model.At the
same time, it judges whether the ship has entered the dangerous area, sends out the
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navigation aid information, and informs the pilot of the effective collision avoidance
strategy.The cloud carries out navigation risk assessment, and informs the vessels at
risk through six different warning methods, such as Beidou short message, according
to different channel positions.The real wave height and drift direction can be
detected by Beidou differential positioning, and the actual wind speed and direction
can be calculated, which is helpful to realize fine management and guide ships to
avoid danger in time in typhoon weather.The intelligent beacon light can obtain
accurate timing through the Beidou satellite to ensure the clock synchronization of
navigation channel monitoring points, which gives full play to the timing function of
the Beidou system.Through the search and rescue function of the Beidou 3 mid-orbit
and the reverse link, two-way confirmation of information exchange is realized to
improve the success rate of search and rescue."Based on the wisdom of the beidou
navigation light" beidou technology application with Chinese distinct features, using
the beidou positioning, navigation, timing, no. 3 short message and search and
rescue the five functions, to achieve the intelligent perception of time and space and
intelligent process information, to respond to the country "the development of
science and technology initiative", "area" strategic needs, can effectively reduce the
probability of maritime accidents, so as to build the system of "digital Hester",
Hester for wisdom waterway construction of a positive contribution.

[ Key words] BDS, Maritime Silk Road, Internet of Things, LORA, NB-IoT,
satellite search and rescue
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[ Abstract ] With the rapid development of the new energy automobile

industry, the charging pile as its supporting facilities has increased rapidly. However,
most users' experience of the existing charging piles is not ideal. There are many
practical problems such as finding charging piles difficult or finding charging piles
difficult, but finding charging car spaces or charging guns (end ports)occupied poor
operation and maintenance. With the development of Al and 5g technology, more and
more driverless electric vehicles are on the street. China has incorporated the
construction of charging piles into new infrastructure from the national level, which
makes it possible for new energy vehicles to charge independently and operate
without anyone in the whole process. In view of this reality, this group studies and
designs a reservation intelligent unmanned charging pile system based on Beidou
integrated service. The charging pile adopts embedded STM32 as the core of the
parameter detection system (lower computer), smartphone as the control end (upper
computer), and WiFi wireless network communication. The Beidou navigation system
is used to accurately locate the charging pile position and reserved parking space,
guide the vehicle to charge, automatically record the number of occupied parking
spaces and free parking spaces and other parameters, and linkage to lock, so as to
avoid nonreserved vehicles occupying parking spaces. Through the smartphone app,
you can make real-time reservations of charging parking space, query the reservation
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status, charge, and pay; you can also make time-sharing appointments and queue up.
The system uses the infrared ultrasonic positioning manipulator to automatically
insert into the charging port to switch charging, and records the system usage and
charging frequency of vehicles in different regions, and uploads them to the cloud. In
case of communication obstacles caused by severe weather and geological disasters,
important messages can be sent through Beidou short message service, which is
convenient for the staff to partition the charging pile and realize remote control and
maintenance inspection.

The reserved charging pile can realize time-sharing of multiple vehicles, which
not only optimizes the user experience but also realizes the whole process of
unattended operation. At the same time, it can save the construction cost and
maximize the utilization rate of the charging pile.

[ Key words ] Beidou Positioning and navigation,Beidou short message
service, Intelligent charging point,time-sharing appointment,Driverless
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[ Abstract] Agriculture is the basis for a country's survival and development
and is closely linked to everyone's life. At present, the application of fertilizers in
China's agriculture still relies heavily on manual experience and suffers from the
following problems: substandard application process, large amount of human
resources, low utilisation rate of fertilizers and pesticides, intensive workforce, huge
size of existing servers and poor flexibility. To this end, this project designs a crop
refinement operation system based on Beidou navigation and remote sensing image
processing, including a BeiDou navigation and positioning module, a convolutional
neural network data processing module and a UAV operation module. The system
collects hyperspectral data of various crops including wheat, alfalfa, corn and
soybean through remote sensing satellites, detects the precise demand for fertilizers
and pesticides of different crops at different time periods in real time, and sends the
demand information to the UAV control centre for fine fertilizer and pesticide
application. At the technical level, the solution adopts Huawei Atlas 200DK
development board equipped with convolutional neural network module as the data
processing centre to process the remote sensing hyperspectral data in time for crop
classification; the solution adopts compatible with domestic mainstream DJI T30
planting drone and uses Dijkstra algorithm for route planning to complete the
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automated operation of the drone. This system can meet the needs of precision
agriculture application for high precision positioning, fast response and low cost, etc.
It has good application advantages and potential, which meets the needs of China's
construction and development of precision agriculture and has profound significance
for fine crop production.

[ Keywords ] : Precision operations BeiDou navigation Hyperspectral CNN
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[ Abstract] According to the strategic needs of national security development,
this paper, based on the strategic needs of national security development, takes the
Beidou navigation system independently developed by China as the platform, and
realizes the functions of real-time monitoring and alarm of riding helmets based on
Beidou System in real-time monitoring, identification, warning, positioning and
hidden danger detection of highway traffic accidents.

The main control chip is STM32F103, which realizes the functions of
positioning the North bucket of the target rider, reading and analyzing the data, storing
and coordinate visualization. Because the existing riding helmet lacks reliable
function of perception and interaction, real-time monitoring and early warning, in
many cases, the injured are often killed due to the lack of first time rescue and death
due to the heavy injury. The combination of Beidou satellite navigation system and
riding helmet enables the injured position with the helmet to be acquired by Beidou
communication base station for the first time. The base station then sends the injured
location to the nearby hospital and police station, which enables the medical rescue
team and police team to arrive at the place of the incident quickly, and provide the
first time assistance and traffic guidance for the injured, so as to minimize the
casualties. Therefore, the paper designs a mobile terminal with the function of real-
time monitoring and alarm of the rider, which is of great significance to improve the
current situation of the two wheel vehicle safety detection and improve the safety of
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the two wheel vehicle.

This paper designs and realizes the transmission mode of data from wireless to
wired, and displays, stores and operates the monitoring data in real time by the wechat
applet developed on JavaScript platform. Through the research of wireless sensor
network, data analysis and processing, a riding helmet based on Beidou system to
realize real-time monitoring and alarm function is designed, which can effectively
guarantee the life safety and traffic safety of the rider, which has certain theoretical
research and engineering value.

[ Key words] Beidou satellite navigation system, real-time monitoring,
helmet
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P4 CORS i SEill = R Gl , MMEMELL. 2 AR50 bn )7 T kAT i & AL .
I VAL 4 R M ZE(EWE L5 T, BDS-3 # 4L T BDS-2. GPS il Galileo, {H
ZERBUN EIEZ BT E, BDS-3 7€ B3I A B21 L#AL T BDS-2, HIFA
H 3 BDS-2 A1 GPS A7 1E I T2 i Dy R A 22 . AEAR A 2 #8427 1, BDS-2 Al
GPS f71E B 10 PR AR E) b 22w 22, 380 /N oy i 5 B A T A AU 1E R )
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[X$iFA): BDS, GNSS, Zf%, (Gl

[ Abstract ] The quality evaluation of GNSS observation data is the key of
GNSS data preprocessing, and its quality can directly affect the accuracy, reliability
and availability of navigation and positioning services. Therefore, based on the
measured data of three systems at a CORS station in Jiangxi Province, this paper
evaluates the quality from the aspects of signal-to-noise ratio, multipath and other
indicators. Preliminary evaluation results show that BDS-3 is better than BDS-2, GPS
and Galileo in signal-to-noise ratio, but the difference is small; BDS-3 is better than
BDS-2 in B3I and B2I in pseudo range multipath, and there is no satellite pseudo
range deviation in BDS-2 and GPS; In the aspect of phase multipath, BDS-2 and GPS
have obvious inter frequency clock offset, and the inter frequency clock offset can be
effectively corrected by wavelet decomposition and reconstruction.

[ Key words] BDS, GNSS, Multipath, SNR
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[ Abstract ] Individual soldier autonomous navigation and positioning

technology is different from radio frequency, ultra wideband, Bluetooth and other
positioning technologies. It does not need to set up a base station in advance, but only
relies on its own gyroscope and accelerometer, combined with the characteristics of
personnel walking, to complete the navigation and positioning. It is especially suitable
for personnel carrying out special tasks such as fire rescue, disaster relief and anti-
terrorism operations. However, this is a relative positioning mode, which can only get
the position information of the individual soldier's relative starting point. If you want
to get the same latitude and longitude coordinates as satellite navigation, you also
need the latitude and longitude coordinates of the starting point and the heading angle
of the individual soldier when walking. The longitude and latitude coordinates of the
starting point can be initialized by satellite navigation, but the errors of MEMS
gyroscopes, accelerometers and other inertial devices used in individual navigation
are relatively large, and the zero speed correction algorithm can not get the heading
angle by measuring the earth rotation, but can only calculate the relative heading
relative to the previous position. Therefore, the traditional single soldier autonomous
navigation method can only get the relative coordinates with the starting point as the

111



origin, but it is difficult to output the longitude and latitude coordinates.

In order to match the longitude and latitude information of satellite navigation,
and display the position of individual soldier better in the navigation map, this paper
uses Beidou navigation information to assist, and proposes a method to convert
individual soldier's independent relative positioning information into longitude and
latitude absolute positioning information. When a soldier is outdoors, according to the
relative coordinates calculated by MEMS inertial devices and the absolute position of
a soldier obtained by Beidou navigation, a method based on RANSAC and least
squares is proposed to separate the poor quality navigation data and solve the
conversion parameters from relative coordinates to absolute coordinates by using the
conversion relationship between coordinate systems There is no satellite navigation
signal. According to the conversion parameters in the previous step and the relative
movement parameters of personnel calculated by MEMS, the movement trajectory of
individual soldier can be calculated, and the absolute position can be determined.

The experimental results show that the method successfully realizes the
conversion from MEMS relative coordinates to navigation coordinates, and the
positioning accuracy is better than 1% of the walking distance.

[ Key words ] Individual soldier, Absolute, ZUPT, RANSAC, Ordinary least
squares
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[ Abstract ] Human mobility and travel behavior of residents are important
research issues in the fields of medicine, sociology and geography. Exploring
spatiotemporal features of travel behavior is beneficial for urban crisis management,
disaster response and evacuation planning. This study compares and analyzes the
characteristics of travel structure and travel spatiotemporal specialties in different
stages during the epidemic, which can evaluate the effectiveness of epidemic
prevention and control policies in order to offer a useful reference for helping policy
makers improve national security and social management stability in the
normalization of epidemic. Based on the taxi trajectory data of BeiDou Navigation
Satellite System, combined with the extraction of pick-up and pick-off points in taxi
trajectory, this paper establishes OD matrix, kernel density estimation, and other
geographic information system spatial analysis methods while introduces urban
function zoning into the field of travel research.

The results showed that during the epidemic period, the proportion of human
mobility of shopping and entertainment, tourism and leisure, and official return
decreased, the proportion of the medical treatment flow increased, and human
mobility was in a highly ordered organization. The number and spatial distribution of
urban travel hotspots decreased to the lowest level, indicating that timely and effective
government intervention plays an important role in inhibiting the early spread of the
epidemic and stabilizing social order. This study will provide decision makers with
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more insights on how to control population mobility between and within cities during
the global pandemic, which is of great value for coping with the second round of
COVID-19 or other highly infectious global epidemics.

[ Key words ] BDS, COVID-19, taxi trajectory, urban functions areas, POI,
travel behavior
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[ Abstract ] Forests are an important natural resource, closely related to us.
They not only provide a variety of wood and economic plants, but also a source of
many foods. However, in recent years, forest fires occur frequently in China, which
not only burn down large tracts of forests, but also greatly reduce the reproductive
capacity of forests, impoverish the soil, destroy the ability of forests to conserve
water, affect the ecological environment balance within the scope, and even cause
casualties, and bring serious property losses to the country. Therefore, the study of a
set of practical forest fire prediction system can realize the principle of forest fire "hit
early, hit small, hit late", so that the fire can be eliminated in the bud, the forest fire
prediction and the location of the precise grasp, effectively reduce the loss of forest
resources.

This program applies the technology of "Beidou + Smart Weather Station" to
realize the identification of forest fire and smoke within the target location mainly
through deep learning image recognition technology. After the fire occurs, the
information can be transmitted to the fire prevention headquarters in the first time, so
as to facilitate rapid emergency treatment. The system on the basis of the beidou
satellite navigation system, the system front-end setup hd camera, the use of raspberry
collection BMP180 pressure sensor, DHT22 temperature and humidity sensor, the RS
- FXJT - NO1 wind direction sensor, MH - RD rainwater collection sensors for data
acquisition, the user can be observed on the management system of real-time images
and data of the front-end equipment acquisition before the data can be used for forest
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fire disaster prediction. The system realizes the intelligence of forest fire monitoring,
has the characteristics of wide application area, small terrain influence and high
identification accuracy, and can greatly improve the reliability of forest fire
monitoring.

[ Key words ] Beidou navigation satellite, Intelligent weather station, Forest
fire monitoring

1 fiRxs=R

1.1 AR =6

WL JUEEE N AR AR K A R A, o AR A IR I8 il B K a3 1Y [ N ek N2
HIA =5 N B 2 S ¥ re AR . At TR R AE AR AR KR 20 2 TR,
eSS AR AR L 5 et AR TR 1%L F . 1997 SEH TR 4l i
M R B RE JE 0 AR AR KB T LA BRIR S R IRAR AR K 93 A Ll 2K &2
HE, BEEIFRIR 30 2T AU, BHEBEEDHIKIL 1250 JiEIt, HEAEZEEZ
1K 2000 J . 3X 37K K R 253 B R Y Bl IR E R, BB 208 5 TTNBL b
2019 4 7 A 8 Hil2#E 2020 4F 2 HHf], KRR R KGESMREE 715 7 NHT
IFTE], KRR KR IX IR AR Z A 18.6 J3°F 7 T2k, JLitiEid 5900 4~ @5 pl b
5%, ERRED 34 Nt TR PISILI N 1003, — Ly fa Py fhE 2 m
I K4 . 2020 5 4 A 13 H, 25w =2 P1/R i DRI B 25 X AR PR K .
RN St RIS BAR BEARAR KK o SRR TS, KENR T 7l
AR I iR B VR v IURIZE X, 5 o0 == PR TR 6 A% 4R 5 1 L o

MR EFIRERAERMRKRL 1 JiZ R, BRI HE EE A,
2y E AR A 5~8%. 1987 4E 5 H 6 H, HIpVT iR 55 P R A ARk ok
9, KA 133 JiAbl, ERATRANRE R, BEKFUEHILZ TN
B, [E3E45 800 22t AR M. 2019 4F 3 H 29 H 13 1 30 408, 1LPH%y
KIETIDIR B R — R R, KRS KT 360 AL, 3800 444 #FAR
PR EHE, TARGT. 201943 A 30 H, VU B AR BB R AE R AR
K, AR AR R ) T B A5 Ok DL % 27 4 AR AR TE B AR AR A 4 44 5 TSR
ik, 2020453 H 30 H, POINE BN R AR KR . L K 1000 2 B
FeAi, BIRMARYIBEE 80 AWA A . KKK 19 ANAREEME, M 18 4
S LN TR BT K BABA 51, 1 48 4 e 5

B— Ml B OB E R E — N EEE R . BTRL, BRMROKCR
[0 285 00 T DK Al BAAER AR bR K R T 3 T A3 0 A K R FE WD R o Bk RE
AV 28] H S R A PR it o T XS PO IR AR BT K 5, e e RpR ok i AT
R TI AVTII ,  BS A A AR ) 1), R ) R T AR AR K R B P X R
FERE I HA B IMABEIA, AR KR B0 2 B A A A2 Dl BRpk Kk o 2 2R 1)
BAHMF B
1.2 FREX

HE R RICRE, BT S EAKEAR, Mz EYFRE L, FRmEy A
MBI NFEE 28, REZFKREEG > ARAL S, 4 &R
1954522 Fi AW, JESARBER 14913230 05K, B 137.21 1250772k,
RMEGZFER T 2036%. AT R 2 — RS, O8m

141



B VAN E, ARARKRIBTEE R E T 2, AR I TR H 2
P KT, A7 IR T Mt b DR SHUAR SR RT3 TR
ARG, ARG SR IR BT Gk A BB, TR A ) SCEAR KA
TAGRSA . — 51, SRR ICRAER R, 57, SRR H Az
MR BRI . K7L KA AU KRG S, I8 A ok T ok ok
RAERRTRENE, JFNKIOR A Ja A E MK RN S s PRt 7 7.

2 R

23 JURN AT SS 77, A B2 R SEIUARMR K 9 I ML )32 LA - 1t
TR, SEE L WORFINE 5[ 45— L8 Rk [ SR F T R 1 T4 [ L 155 R
T SRS IURT AR R BEAT I R Ge . 7E 2019 SRR AL KR A LS,
WRFEBEIT T T — & LU A LA GPS Dy At B AR K I I 52 5i——NASA
WorldView. % T HEAH LEEE, KRR JLA/DSREC—, B e
FERT LA KRN 2 o~ VB L, X0 AT T kR OB B+
e

1] PR AR 5B M N0 7 P S R B 55, I AR B M % TR 4R T
20 20 50 EAR, EEL I T E SN KR TE (A AT ot . T LR,
FFEAEARAR K G TN PR T AT T 52 MR, VR 248 AR L 1 AR R T
MR RS, NENL A E KR EREFER IR ARG E | RS, EEN,
REEEN A BRI BRI G Rl A N SRk ol H 3 A2 35 7 i T
FCo

FEVR AU A B H 1 M AR SR (X SSRGS B KO T E AL, JF
HATI P G E e B AR B ot s HICZRARIE TR0 U 24T i 4515
A G PRI A A B BN AR A ] vy, ORAIE I AT AR SR — I [R) 45 21
ek

X HR T A A I ARM R BT SEBL 1 — B RENE SERHE SRR AT
 RE S I I X 2% S AR A I AR U Rl . TR SRARIRZ . W, K. K
S d, BAEHEIE . BRI S A FTAHL A ARt w4
TAR BlE 2 eI m,  BENE T A2 2% R A 55 3 G R AF I B R 25K

LR TR AR BOR N T AR KR I AR G, 2R IK [ SR
WL REARAEE BOR QIR 7RO RARMK R I R 5. X2
GPS A1 GIS H45 & MEIMARM K o Fe TR EMEE CRARARAMAR AL B A2 AR
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Interface b, s o
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i
O AcTPwhiS o =) 1.3 Ethernet/LAN

© Power LED[ 3 5 ' i 4 6
r -2 : ort

Micro USB @ HDMI @CSI Camera @ Composite Audio
Power In (2.5 A) (e — and Video output

3-2 ET AR RIBRE IR B SIE R G 158
3.2.2 MK IR E R 38 R G AL B2
(1) RealSense D435i SE4 1K

3-3 RealSense D435i SL4[%]

4 RealSense D435i #i1%kil 1L USB HNEFE M BIR, 123015 Kk ALHR
LR AR AL, B4 T —A IMU #0 CRA R BMI0OSS) . RIRHE
D5 BP0 R & b 2 1 e B T A PR AR R R 45 A, RTREI X, Y, Z =Rl
WA, AN, BEREEEahfE, 456X s B vl S8l 6 A H B )
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REARRDR R — AR EE 2 & — R EERBE, 2808 12C, il X 2 fpa il
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B AL, TR PR AL 0.008%RH, A LAYE N DHT22 ()70 A% B a8 4d .
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TETTEARAAE o KO AR IE S AR AR IE 2R A T R B eis R 24, M
R RN AR RS HEEE T ARE . 285 RE . R AL ARV 23613
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3.2.3 Jb3 WU B AL R
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PR R e MAE TSR TRE, @R TCL A RS 0 sk B 2 6] e AL
MM ARG HE M FHEA:
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( ) Tetdinfs e )
MR e 3 ERBL |
RS~FXJT-NO1-360 A ] & 18 45 B b RAER| T & K

RS-FSIT-NOLRUf¢ sty |—BEE

[Hk&ﬂ%%%ﬁm|

. i/
BMP180 % J 4% 1 17 } it

‘ Sk
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1. VeSS

(1) HfEEmiab

I3 AT R AT I R B £, AN SRR I A0 SR R EL IR AT
FHUIA, ARG EREZMEL, MR ZR. b 7 InEs R
Ak, XHRRREA AT IR AT B . XA WA . MR A HSE, [EHE
T BHEREAH M T REGRIS S, X TR &Rk, b A
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(2) Kbk

ASCAE K I 2 AT BRI, SR IFIRE AT Labelimg, J8Id T
75 AR RAFEA R E A il B AR Az A SR 4B 2 frs . Labelimg
P xml SCAF A 3 R AR I A ARbRic A BIHE 9 22 AR Ak bR (xy)s A F A
bR (xy) KITIRZRAN

4-5 {£H labelimg HITH AAG N E & FRE
(3) BadEm b3
BRI FE By 9D o 85— 20 75 RN B AR R xm] ST 45 Bl it
/& YOLO v5 & sUZ R I txt SCAF,  Hodr ext SR o i) 248 4% XN obj-class,
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B8 e BE DL R E AR T B B e M o 28 B R A AL P )5 1Y) 634
TR R A B B R AL R AN T A s R g . I gEAnge R gE,
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T train.txt. test.txt 1 valid.txt 1. F P 5E AR SR UEE . TALER A 3 42 02K
(T AU & A
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=09
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BN ST sk B0 10 5K, II1ZR& 558 300 25, ] train.py SE47 455
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