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Abstract

With the widespread adoption and application of shared bicycles in urban life,
the problem of supply and demand imbalances between different blocks has become
increasingly serious, and it has begun to affect the normal appearance of city
appearance and residents. Therefore, timely or advanced scheduling of shared bicycles
Is particularly important. This study proposes the application of Machine Learning
Cluster Analysis to the traffic distribution of traffic tools. Based on the localized data
information, it performs simulation calculations to generate instant visual traffic
information and distinguishes any Information categories for shape or density
characteristics. In addition, the shared bicycle without pile mode has the randomness
of the pick-up and drop-off locations, how to structure a reasonable method of
partitioning the single-vehicle inventory, calculate the density of the bicycle in the
partition, and use the density of the bicycle as a parameter control condition to
propose Corresponding bicycle evacuation and scheduling strategies have become the
focus of this study.

This study uses R language as a programming language for processing and
analyzing data and dividing blocks. The virtual environment software Rstudio is used
as a carrier for cluster analysis and data processing. There are three methods for
cluster analysis using machine learning, including: K-means, density clustering, and
DBSCAN grouping (Density-based spatial clustering of applications with noise). In
this paper, around the Jing'an Temple in Shanghai and Shanghai Sihuan
(121.75°E-121.125°E, 30.95°N-31.45°N) as the research scope, the acquisition and
return of Mobike bicycles in two ranges within a unit time are discussed. Invest in the
zoning method of the New York City Taxi under cluster analysis to explore the best

Shanghai shared bike partition method. Under the optimal partition method, based on
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the prediction of the trend distribution of bicycle riding destination blocks in adjacent
periods, a reverse flow reward system based on threshold control thinking was
proposed as the evacuation and scheduling strategy of bicycles.

It is found that in the case of considering only the flow of bicycles in different
time periods and using the scale of the Jing'an Temple and its surroundings as the
scope of the study, a density clustering method should be used, based on the point of
pick-up and return of the vehicle. Distribution and establishment of independent
incentive mechanism zoning, respectively rewarded, the resulting bicycle flow tends
to be more reasonable, will result in the results after the implementation tends to a
balanced state; the scope of the study in Shanghai Sihuan as the yardstick, the
DBSCAN grouping method should be used, according to The distribution of vehicle
points establishes a visual density monitoring system, which enables the operational
decision makers to know the distribution status of bicycles at different density values
in a timely manner, and uses this as a reference to determine the number of new
bicycles to be put into operation in the next phase and the location of the new bicycles.
In the future, with the implementation of transparent data, more accurate data can be
publicly used in the academic field. The introduction of a large amount of data can
enhance the partition accuracy of this research result and a shorter-cycle reward

program, enabling the reward mechanism. The scheduling strategy is more specific.

Keyword : Machine Learning ~ Cluster Analysis ~ Supply-demand Balance ~ Trend

Distribution ~ Scheduling Mechanism
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Using process
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1:Enter your bike 2:Turn the number  3:Press the round 4:Lock the bike by 5:Click "Trip Complete”
number, and obtain lock, make sureall  button to unlock. dialing a random on app when trip is
an unlock code. the numbers are number on the lock.  finished.

aligned with the

yellow line.
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B FRleng R foplE s i @M L 5 (Prediction error) »
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Check-out All Hours Anomalous Hours

Methods GC BC GC BC

HA 0. 393 0.399 1. 964 1.968

ARMA 0. 346 0. 346 2.276 2.273

GBRT 0.311 0.314 0.696 0.683
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HP-KNN 0.298 0.299 0.692 0. 685

HP-MSI 0.288 0. 282 0. 637 0.503

4 22 i B HBdB B A RmLF4 (KR LI, 2015)

Check-1n All Hours Anomalous Hours
Methods GC BC GC BC
HA 0. 347 0. 352 1. 837 1.835
ARMA 0. 340 0.344 2.152 2.143
GBRT 0.309 0. 309 0. 681 0.671
HP-KNN 0.302 0.295 0. 694 0. 684
HP-MSI 0. 297 0.290 0. 642 0.9506
P-TD 0.335 0. 302 0.498 0. 445

gggg\,ﬁé B ;qgﬁgrr»’g AEES N, R #E&gﬁv{%ﬁjﬂg » R 4o o

HP : ¢ 3g Bl (Hierarchical prediction)

BC: ;s im Bt s % (bipartite clustering Transition-Matrix)

GC: # & % (Uniform geographical grid clustering)
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MST @ % € i A # 5 2% (multi-similarity-based inference) #& = &
B i HA)

P-TD : & i -3  2 % 8 Fl#k (inter-cluster transition and trip

duratio)

HA: & Ap i | PRy > 527 en] 3| 2 2% #75 weekdays e71 3| 2 2
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ARMA: AT en ] | 2 8:% 973 H s A STagl 507 | 5 2 Bhdcdp e 5

GBRT: & & o jbrie - & w jF el (GBRT) 3-8 > 7 2 & F BB & * &
(Entire Usage) ** ] (proportion)

HP-KNN: F# & 3g i#] (Hierarchical prediction) -#:i7#8 2 ;2 (k-nearest

neighbors algorithm) - — f&fv HP-MSI +* deeii & = 3¢
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Visual process of kernel density estimation (KDE)
-~ =
P ]
Bandwidth
Kernel function =~ ——
(uniform distribution) P I
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Grid cell Discrete event
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B 2-8 % A& & & (Michael, 1995)

2.4.3 DBSCAN # ##:2

DBSCAN % #%;* (Density-based spatial clustering of applications with
noise)  EWFEE - ENFRL AP RIAFFHR- BREL  SFE2

fofe HPITeNBEA - o TfRe I AR AN MR R KB TR HEL .

DBSCAN 4 %2 2_4p B % & (Ester, 1996) © 1. SEZEFHLBLE T & 10 ok
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E  values
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