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ABSTRACT

At present, there arefew researcheson traffic based on crawler data, and the problems of not being public and not easy
to obtain traffic data on the network. In this paper, Python was used as a tool to evaluate and analyze the traffic
Situation in the rectangular area of Shanghai by using the technology of web crawler. Then, ArcGIS was used to
visualize theregional road condition and speed, and K-means clustering method was used to analyzethe speed. The
results of this paper show that it isfeasibleand reliable to use thetechnol ogy of network crawler to capturetraffic data.
In addition, the traffic data from the Gaud map al so provides anew data sourcefor researchers.
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INTRODUCTION

1.1 Research Status

With the rapid development of the network and therapid
increase of information resources, thereare accumulated
datasuch as statistical yearbook, real-time measured
datasuchastraffic, logistics and so on published by the
government, enterprisesand other unitson the Internet
(M, Although there are many data published on the
network, they cannot be obtained casudly. Mot of the
dataareonly for browsing and cannot be downloaded,
with certainrestrictions!?3. Traffic dataisvery important
for traffic researchersand the primary basis of research
and analysis. However, the traffic dataof urban roads
obtained by governments, enterprisesand universities
arerarely published on the network dueto somefactors.
Urbantraffic datahasthe characterigticsof large quartity,
high real-time and high speed. In addition, when the
traditiona rdaiond databaseisfaced withmassvetraffic
data, it will have insufficient write performance. There
areaso problemsof datamining and datarecovery. How
to obtainthemassvetraffic flow data, and how to collect
and store them effectively, and how to carry on the
effective statistical miningto the datahasbecomeabig
problem.

In order to solve these problems, the role of web
crawler isvery important. Web crawler, dso cdled web
spider, can automatically grab Internet resources

according to certain rules ™. The application of web
crawler isvery extensive, it hasthe characteristics of
powerful, fast and accurate, and can meet the actual
needs of users. The following is a list of recent
applications about web crawlers. Dang Aili uses the
technology of web crawler to obtainthe newsinformetion
of radio and televison, and usesthe maximum matching
method to processit. Through the similarity detection
model of radio and television news, it determinesthe
similarity and repeatability of the text, to realize the
information classfication. Thetest results show that the
radio and televison news editing method based on text
mining canaccurately classify newsinformationinashort
time and ensurethequality of newsreportst®. YangYin
usesthe technology of web crawler to andyzethe source
of students homework efficiently and accurately insearch
engine, to effectively curb the phenomenon of homework
plagiarism. It playsanimportant roleinimproving the
teaching quality and promoting the construction of
learning atmosphere . Ye Lianlian thinks that the
traditiond cultivationinformationisblocked and theold
method of cultivation based on experience hasvarious
disadvantagesin the production practice. The aguatic
products produced are difficult to meet the market
demand. Therefore, the use of web crawler technology
to obtainthe price data of aquatic productsfrom mgor
e-commercewebsites, in order to further analyzethe
priceof aquatic productsfor datacollection preparation
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(1, Lu Fengling designed akind of web crawler program
with recruitment information asthe theme based onthe
scrappy framework. The program only searches the
resource datarelated to thethemeinformation, whichis
used to servethe college graduatesasan auxiliary means
to collect recruitment information before employment .
Medical and health information is very important for
people to understand and obtain medical resources,
egpecidly itsaccuracy and redl-time. Inorder to facilitate
accurate and fast retrieval of medical and health
information, Feng Sidu and othersbuilt aspecial search
websiterelated to medica and hedlthinformation based
onthe subject web crawler and SQL server datastorage
I, Traditional Libpcap power grid big data mining
drategy cannot alocate the network occupied resources
ondemand. To solvethis problem, Feng Hao and others
designed anew type of power grid big datainteligent
mining technology model based onweb crawler, which
makesthe network occupied resourcesredlizethereal
on-demand allocation 1%, Ye Huixian uses Python to
capturetheinformation data of the college’'s enrollment
sourceand provideit to theenrollment management steff,
providing referencefor the college’slong-termenrolliment
planning ™ .Wang Tao grabstherecruitment information
of 51job recruitment websiteinvolving Java, python, big
dataand Android, and analyzesthe current recruitment
needs of softwaretechnology in China*2,
Asmentioned above, web crawler technology has
been applied in news industry, education industry,
breeding industry, recruitment and employment, medical
industry and power industry. The applicationof network
crawler technology in thefield of transportation also
provides convenience for many researchersto obtain
traffic data. Chen Qichen grabsthe spaceinformation of
the shared bicycle from the Moby bicycle mobile client,
and analyzes the distribution and running state of the
shared bicydeby using two indexesof “ stacking degree”
and “using heat degree’. It is found that the shared
bicyclesin Xi’an havethefollowing characterigtics: fire,
the distribution of shared bicyclesin the urban area of
Xi'anisintheshgpeof “tdent”; second, themore serious
the accumulation of vehicles, the lower the marginal
amount of space borrowing and returning; third, theareas
with highvehideutilization areusualy locatedintheareas
with single land use nature and the margina areaswith
poor public transport accesshility; fourth, self-organized
areasappear insome areasBicycle® quas station” with

fixed postion!*¥, FSA isan evauation system established
based onindustrial risk management combined with the
current characteristics of maritime transport, which can
help to evaluate the new regulations on maritime safety
and marineenvironmentd protection. FSA method needs
the support of historical datain risk assessment, but the
purpose of building ship related databaseisnot to apply
to risk assessment when China Maritime Department
initialy accumulatesdata, which leadsto some obvious
limitations in using existing ship database for risk
assessment. Therefore, when Yu Chen designs FSA
oriented ship safety database, he grabs ship safety data
from different maritime departments and enterprises,
providing data basisfor building ship safety database
[, Nowadays, more and more peopleareinterested in
tourism, but how to get to the scenic spot quickly and
conveniently in the new city has become a concern.
Therefore, Yu haochuan has designed an urban public
transport route planning system, which captures the
public transport route data and POl data through
cooperative APl and web crawler technology based on
scrappy framework. Finally, the system can provide
convenient city play servicesfor userswholiketo travel
(11 Based on the tile pyramid technology and
characteristicsof current network map, Li Wel analyzed
theattributes of traffic flow tilemap. By referring to the
data structure knowledge such as queue and breadth
first traversa, thispaper focusesontheworking principle
and basic operation method of web crawler technology.
On this basis, it is found that web crawler can be
constructed to obtain all kinds of information on the
network in batches. So in order to download thetraffic
flow map inbatch and extract the traffic flow datafor
thefollow-up, atraffic flow tile downloader based on
web crawler technology is designed [,
Katenbrunner®0Voge [, Lathial*¥, havealso carried
out research on shared bicycles based on the data of
web crawlers, but there arefew studieson other aspects
of traffic, more ontheoptimization of crawler technology
[20-22]

Scholarsat home and abroad usethe technology of
web crawler to grab the dataof shared bicycle, and there
aremany cases used for research and analysis. However,
thereislittleresearch onthe use of web crawler technology
to capturered-timetraffic daafrom mgps(such asBadu,
Gaud, etc.) to analyze urban traffic characteristics.
Therefore, based on the software python, thispaper uses
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theweb crawler technology to grab thetraffic Stuation
information of therectangular area of Shanghai fromthe
Gaud meptoandyzethetraffic characterigticsof thearea
Therearemany researcheson urbantraffic, such astraffic
flow characteridtics, traffic prediction, traffic congestion,
intersections, and 0 on. Peng Wuxiong and othersshow
that the use of big data of transportation can more
accurately depict and judge the spatial development
pattern of Wuhan. Theanalysisof traffic distributionand
gpatia activity law of citizens can providereference for
traffic policy making, facility planning and layout, travel
improvement and function qudity improvement (2, Zhang
Zhenlong and otherscollected red-timeroad condition
datafor oneweek. Based onArcGl S operation platform,
thispaper anadyzesthetempord and spatid characterigtics
of frequent traffic jamsin the old town of Suzhou, and
analyzes the main causes of traffic jams. The research
showsthat therearetwo travel peaksintheworking day
and therest day in the ancient city of Suzhou, but the
peak time and peak value are different. The degree of
road congestion changes greetly during working daysand
thetide phenomenonismoreobvious. Spatidly, thetraffic
congestion presentsthe characterigticsof “point and ling’
coexistence, and has the trend of spreading to the
surrounding areasto form“face” congestion 4. Wang
Zehua'sresearch on vehiclelane changing behavior and
seeking for effective measuresto reducetraffic accidents
isof positive sgnificanceto improveroad safety. Based
on the theory of celular automata, the lane changing
behavior of vehiclesin multi-lane sysemisanayzed. And
theMATLAB smulation softwareisused to analyzeand
obtaintherelevant characteristic curve of lane changing
traffic flow (1. Based onthemonitoring dataof theannua
traffic operationindex of Chongging main urbanareain
2018, Wu Xiangguo summarized thetime-varying law of
theroad traffic index of themain urban areainterms of
quarter, cycleand working day. Thispaper andyzesthe
impact of holidays, wesather, bridge trafficrestriction, bus
lane opening and other factors on thetraffic operation
index, and usesthe snglefactor ANOVA method to sudy
the sgnificance of the differences of variousfactors, in
order to provide referencefor the application of traffic
planning, management and other projects?. Hu Guirong
proposed ared-timetraffic sgnal control mode of Urban
Road intersection, which solved the problem of traffic
congestion. Thispaper andyzesthe current Stuation of
traffic flow by usng therelease matrix, and putsforward
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abasic mode to minimizethetotal delay timeof vehicles
a intersections. A red-time non-gaionary periodictraffic
sgnal modd is established by usng Webster timing
method. FAnally, the smulation resultsarecompared with
the traditional model to verify the effectiveness of the
proposed modéd 7.

1.2 Research Significance

Theresearch of thispaper hasthefollowing sgnificance.
Web crawler technology can apply for relevant website
interface and use API services to obtain the service
resources provided by the website, which cannot be
retrieved by search engines. This paper appliesfor a
key inthe open platform of Gaud, and selectsthetraffic
situation in the development document to obtain the
desired traffic data. This paper provides a feasible
method for thetraffic big dataacquisition based onthe
application of network crawler technology inthe Gaud
map. I naddition, based on thetraffic big data obtained
by network technology, using the relevant statistical
mining methods, research and analysis, intelligent
transportation has some applications. First, help the
relevant traffic departments to find out the urban
congestion points, accident occurrence pointsand road
violation points; second, andlyzethetraffic capacity and
congegtion Stuation of theroad network to hep resdents
travel and provide effective suggestions; third, provide
decison-making bassfor road network planning, line
planning and other planning activities. Thereare many
applications of traffic big data based on web crawler
technology, which provide powerful datasupport and
foundation for the development of traffic.

2DATA GRABBING

2.1 Web Crawler Technology

With therapid development of network and information
technology, theinformationisgrowing explosively, and
avariety of information emerges at every moment. In
theface of many resourcesonthe Internet, usersget the
resourcesthey want through search engines. Dueto the
complexity of users' backgrounds and different needs,
traditional search engines (such asBaidu, 360, Google,
etc.) are also unable to meet the actual needs of users
due to the limitations of invalid information, fuzzy
positioning, unableto identify multi format data, etc.
Web crawler, asaprogram (or script) for grabbing
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web resources, isthat some I nternet search enginesor
other websitesfollow certainrulesto automaticaly grab
theinformationthat can accessthe page. Web crawlers
first collect data, then use related mining methodsfor
processing, and findly summarize and storethedata. In
essence, thisisalso the function of web crawler. Web
crawler technology can help users quickly and accurately
get the desired resources. Search engine also provides
resourcesfor usersby collecting data. Furthermore, web
crawler technology aso playsanimportant rolein search

engine.

Usersget the desred resourcesthroughthe search
engine sysem, which comesfromthe function that the
web crawler syssem can download the resourcesof the
WorldWideWeband provideto thesearchengine system.
Therefore, many large-scae search engine sysems, such
asGoogle, Baidu and so on, provide network resources
for usershy collecting deta. Furthermore, theweb crawler
sydemisvery important for searchengines. Theworkflow
of web crawler mainly includesinitiating request, obtaining
response content, parsing content and findly saving data.
SeeFigure2-1 for details.

1. Initiate a request. A request is sent to the server through the URL, and the request can contain additional

header information.

2. Get the response content. If the server responds normally, it will receive a response, that is, the requested
web page content, including HTML, JSON string or binary data (video, picture), etc.

AN

3. Parsing content. If it's HIML code, it's parsed by web page parser. If it's JSON data, it needs to be
converted into JSON object for parsing. If it's binary data, it needs to be saved to file for further processing.

NS

4. Save the data. It can be saved to local file or database (mysql. HBase, redis, mongodb, etc.).

Fig.2-1 Workflow of web crawler
Table 2-1 Types of data that can be grabbed

Type Explain

text Such as HTML document, JSON format text.
picture Get binary image and save.

video Same as binary file, save as video format.
others  Aslong asit can be requested, it can be obtained

In essence, the working processof web crawler is
to simulatethe user to searchthe desired information
using abrowser (search engine system). However, users
need to filter and judgethe useful information and delete
the uselessand invaid information, whileweb crawler
can help usersto select therequired information without
other redundant garbageinformation. Web crawlerscan
Table.2-1 Web Service APl support functions

capture many resources, such as text, pictures, and
videosand soonintable 2-1.

2.2 Web service API

Devdoperswhowant to enjoy varioustypesof geogrgphic
dataservices provided by Gaud map canapply for HTTP
interface from Gaud Web ServicesAPI (8. All userscan
enjoy the web service API. Inaddition, Gaud map only
supportsthereturnresultsin JSON and XML formats.
Asshownintable 2-1, the functions supported by Web
Service API are mainly used in this paper, such as
coordinatetransformationand traffic Stuation.

Geocoding / reverse geocoding Path planning

Search POI Input prompt

Bulk reguest interface

Coordinate transformation Weather query

Administrative region query

IP location
Traffic situation

Static map
Trajectory correction

Trafficgtuationisardatively SmpleHT TPinterface
in Gaud Web ServicesAPI documents. Userscan query

information of rectangle, circleor aroad according to
theinput content.



The Application of Web Crawler Technology in Capturing Urban Traffic Information 17

Inthispaper, rectangular trafficstuationinformetionwas
queried. For thetraffic Stugtionof rectangular area, themain
paramgersof thereurned resuitsaretrafficinformeation, which

includes description, evauation and roads. Table2-2 and
table2-3aredescriptionsof gpecificreturnresult parameters
included inroad condition evauation and road confidence.

Table.2-2 Parameter description of return results of road condition evaluation

Name M eaning Rule description

expedite Percentage of unimpeded traffic

congested Percentage of slow traffic

blocked Percentage of congestion

unknown Percentage of unknown

status road conditions 0: unknown;1: expedite;2: congested;3: blocked
description Road description

Table.2-3 Parameter description of road information return result

Name M eaning Rule description

name Road name

status Road conditions 0: unknown;1: expedite;2: congested;3: blocked

angle Driving angle, judge the positive and negative use of the road 0° in the east direction, positive in the counterclockwise

direction, value range: [0-360]

speed Unit: km / h

Icodes That is, the set of location codes, which is the ID of a certain Angletakes apositive value between [0-180] and anegative
section of the road. A road includes multiple location codes value between [181-359]

polyline Corridor coordinate set Longitude and latitude are separated by “,”; between

separated coordinates

2.3 Data description

Take Python asthetool platform and Gaud map asthe
dataacquisition source. Usng the technology of network
crawler to obtain the traffic situation information of
rectangular areain Shangha, the storageformet isCSV.
Theacquired dataincludesfield information such asroad
name, road condition, speed, longitude and latitude, as
shownintable2-4.

Table.2-4 Shanghai road data attribute column

Field name Data type Field description
Serial number Number

Road name Text

Satus Char Road conditions
Sped Number

Field name Data type Field description
Numb Varchar Classification
Longitude Number

Latitude Number

Onthe Gaode map, thetraffic Stuationinformation
of therectangular areais captured fromleft to right and
from bottomto top, starting fromNansan community
(longitude and latitude: 121.465135, 31.218262) in
Shanghai. Dueto thelimited grabbing range of Gaud
map, theareaisdivided into 9 blocks by grid, and then
grabbingiscarried out inturn by circular gorithm, as
shown in Figure 2-2 isthe description of rectangular
areadivision, whichisonly for illustration. At 6 p.m. on
September 29, 2019, 42672 setsof datawere captured
fromthe Gaud map.

Fig.2-2 Rectangular area division of Shanghai

3 ANALYSIS OF TRAFFIC
CHARACTERISTICSIN SHANGHAI

3.1 Overview of regional road conditions

Ninelinksarereturned at the operationterminal of vs
Code platform, corresponding to thetraffic situation
information of each area, including road condition
evauation and road information. Asshownintable 3-1,
the road condition evaluation of rectangular areain
Shanghai includesthe percentage of smooth, dow and
congested traffic in each area, as well as the road
condition level and road condition overview. It can be
seenfromthetablethat only area 1 hasaroad condition
level of three, whichisin amedium congestion state,
andtheother eight areasarein alight congestion Sate.
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Table.3-1 Road condition evaluation of rectangular area in Shanghai

area expedite congested blocked unknown status description
areal 67.41% 21.48% 10.37% 0.74% 3 Moderate congestion
area2 76.88% 12.72% 6.94% 3.46% 2 Mild congestion
area3 81.65% 9.17% 4.59% 4.59% 2 Mild congestion
aread 82.55% 12.02% 5.43% 0.00% 2 Mild congestion
areab 80.43% 10.14% 7.97% 1.46% 2 Mild congestion
areab 86.17% 6.38% 2.13% 5.32% 2 Mild congestion
area’ 84.44% 10.00% 4.44% 1.12% 2 Mild congestion
area8 80.20% 10.89% 5.94% 2.97% 2 Mild congestion
aread 87.10% 6.45% 4.84% 1.61% 2 Mild congestion

AsshowninHgure 3-1, therunning satusof vehides
in Shanghai isshown. Thelowest percentage of smooth
trafficis67.41%inareal, thehighest is87.10%in area
9, and the highest percentage of dow trafficis21.48%
inareal, whichisfar higher than other eight areas. The
highest percentage of congestion is also in area
1.According to table 3-1; area 1 ismore congested than
other eight areas.

—+—expedite —8—congested —a—blocked

et

100.00%
90.00% r
80.00%
70.00%
60.00% [
50.00% -
40.00% -
30.00% r
20.00%
10.00% |

areal areal area3 area4 area5 arcab area7 area8 area9

0.00%

Fig.3-1 vehicleoperation statusin rectangular area of Shanghai

To explorethecongestioninareal, check theroad
conditioninareal.Asshownintable 3-2, it reflectsthe
road traffic operation. It can be clearly seen that the
vehiclesinareal are running slowly or congested, and
there are even serious congestion in Huai Hal Zhong
Road, East ZhongshanNo.1 Road, Jujiang Road.

Table.3-2 Road condition of rectangular area 1 in Shanghai

Road name Road condition information

Huai Hai Zhong Road

There is a serious congestion from west to
east near the Times Square in Shanghai, and
thereversedriving is slow. TheWest Building
of new Hualian building is slow from east to
west.

East Zhongshan Two way slow, from Yan'an East Road
No.1 Road to Fuzhou Road serious congestion.

J’nan Road Congestion from south to north, slow reverse.
Jujiang Road There is a serious traffic jam from east to

west near the Hongyi international square.
Contd...

East Nanjing Road There is a serious traffic jam from east to

west near the Hongyi international square.

Huimin Road Congestion from east to west.
South-North From the overpass of Yan'an East Road
Elevated Roads to Xujiahui Road, the traffic is slow.

Pudong avenue Near the international shipping finance

building, it runs slowly from west to East.

3.2 Visualization of regional road condition and
speed

In order to observe the road condition and speed
distribution in the rectangular area of Shanghai. Use
arcgisl0.4 toload areacoordinate pointsand connect
themintolines, that is, dl roadsin the area. In Figure 3-
2, figure(a) showstheroad conditionsof al roadsinthe
area. Throughout thewhole area, the vehicle operation
gatusismainly smooth, whilearea 1 hasmany dow and
congested sections. Figure (b) showsthevehicle speed
distribution of all roads in the region. The speed is
preliminarily divided into four categories. The speed
classification is based on the maximum natural
discontinuity point method (Jenks) of arcgis10.4. It can
be seenfromthe color inthefigurethat the distribution
of vehicle speed ismainly concentrated in 16-32km/ h
and 33-46 km/ h, and there are fewer sectionswitha
speed of 47-75 km/ h, and the most obvious section
with aspeed of 5-15 km/ his mainly concentrated in
areal.
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(a) Road condition visualization

(b) Speed visualization
Fig.3-2 Road condition and speed visualization of areal

3.3 Speed cluster analysis

K-meansclustering dgorithmisaniterative agorithm,
which hasthe advantage of fast computing speed when
dedling withalarge number of data. Euclidean distance
isused for smilarity, and small distance indicates high
gmilarity. Theformulaisasfollows.
d(xy) = B (% — ¥:)* (1)
Thereare42673 groupsof datacgptured from Gaud
map, and 739 groups of abnormal data (no vehicle
running on the road) are removed. For the remaining
data, K-means clustering is used to analyze all road
Speeds, find out the clustering center and dividethe data
with similar characteristics. Asshownintable 3-3, the
initial clustering centers are quite different and cannot
represent theoveral datacharacteristics.

Table.3-3 Initial cluster center
1 2
Speed(km/h) 75 40 5

Therefore, the number of iterationsisset to 10 and
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the convergence conditionis set to 0.Asshownintable
3-4, theiterationrecord iscompleted 6 timesintotal.

Table.3-4 Iteration record

Iteration 1 2 3
1 19.127 7.654 9.981
2 .253 .061 .002
3 2.815E-5 2.123E-6 5.072E-7
4 3.130E-9 7.473E-11 1.143E-10
5 3.268E-13 .000 2.665E-14
6 .000 .000 .000

Table3-5isthefinal cluster center after theiteration.
Thereare41934 vaid caseswithout any missing. It can
be seen from thetable that the number of caseswith 32
km/hastheclugter center isthelargest, with 28643 cases,
and the number of cases with 15 knv/h as the cluster
center isthesmallest, with 4435 cases.

Table.3-5 Final cluster center and number of cases

1 2 3
Speed(kmv/h) 56 32 15
Number 8865.000 28634.000 4435.000
Effective 41934.000

Defect .000

4 CONCLUSION

Based onthetraffic Stuation information of rectangular
areain Shanghai captured by theweb crawler technology
inthe Gaud map, this paper analyzesthe road situation
information and road speed in the rectangular area.
ArcGISisusadto visudizetheroad condition and speed,
and K-meansclustering method isused to classify and
analyze the speed. The following conclusions can be
drawn:

(1) Itisfeasbleand effectiveto usenetwork crawler
technology to capturetraffic datafrommap, and
it providesanew sourcefor researchersto obtain
traffic data

(2) Thetraffic datacaptured hasmany applications
inintelligent transportation. It can helpthetraffic
department to find the urban congestion point
and accident occurrence point, can be used to
analyze the traffic capacity and congestion
gtuation of theroad network, help resdentsto
provide effective suggestionsfor travel, and can
also provide decison-making bass for road
network planning, line planning and other
planning activities.

(3) Throughout therectangular areacf Shangha, the
vehicle speed isdivided into three centerswith
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15, 32 and 56 knmv/h, of which 32 kn/histhe
most. Among the nine areasdivided by grid in
rectangular area of Shanghai, only area 1 is
moderately congested, with the most ow and
congested sections.
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