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ABSTRACT

With the development of the Internet, electric bicycle charging pile industry is transforming
towards the direction of wisdom and interconnection. There are many networked charging piles on
the market, providing a variety of services through equipment networking. However, there are some
problems in the existing networked charging system: when providing the proximity charging pile
inquiry service, the method most of these systems token are based on the distance between the user
and the charging pile, the efficiency is low in the case of a large amount of data. In the meantime,
these charging systems have poor performance in the case of high concurrent access, and cannot
ensure stable service during peak hours.

This thesis designs and implements an intelligent charging system for electric bicycles, and
conducts in-depth research on the above two problems and proposes solutions. The system includes
hardware design, GPRS communication module design, cloud platform construction and application
software development. The hardware part is designed with overcurrent, overload and short circuit
protection functions to achieve safe charging. According to different roles, the system develops the
user version of WeChat webpage system, operator version WeChat webpage system and web
management system to meet the needs of charging users, operator and business administrators.

The neighboring charging pile search method in user service is optimized. The thesis introduces
spatial query and makes some improvements to existing spatial index methods, designs the fast
search algorithm based on quadtree partitioning. Learning from the GeoHash coding, the thesis
develops B-GeoHash coding to encode charging piles, reduces the dimensionality of the data. The
algorithm is divided into two stages: pruning and filtering. In the pruning stage, according to the
spatial relationship between the MBR and the target, uses the characteristics of the B-GeoHash
coding to filter out possible target sets from a large amount of data quickly, then uses the spherical
surface distance to filter. After testing, the algorithm can achieve results in 1 second when dealing
with 300,000 data, which is 84% shorter than the conventional method.

Aiming at the problem of slow response caused by a large number of repeated database
operations in high concurrency condition, a kind of JDBC-based query caching mechanism is
designed. Through extending JDBC interface, the SQL ResultSet is cached in the memory of the
service server. When the next request is sent, filters it before connecting to database. If the
corresponding ResultSet exists in the cache, reads it directly, avoiding frequent repeated database
operations and reducing system pressure. Research on the cache permutation strategy when the

cache capacity reaches the threshold, improves the LRU algorithm, and increases the cache hit rate.
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At the same time, the cache consistency maintenance strategy is designed to ensure the accuracy of

the cache. The JDBC caching mechanism reduces the times of connecting to database. Experiments

show that this mechanism can double the response speed of the system.

Keywords: Intelligent charging system, spatial query, B-GeoHash coding, JDBC cache, cache

permutation
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B —A S 77 7] — BN AL D) E T K, R A 2 R T B, BRI,
BN, IS E AT HL, HAHSCHE A . XN ME - RIERE, HAT
=% B 2E R SR R FE(G Mercator) T 1569 SR H 41,

R e BRI AOE AR P, FA7Te] OB ER R 0 e — N, I RFE R F—IX

3, GeoHash #i2&—FEA MR BRI, B M5, H Gustavo Niemeyer
S EHUS), LR R AR 28 B AL B 23 4 IR — i AN & i m iy, BRSNS, a9 2

— GBI R TR HER b ) T GE AR o X8 BE RN AN 43, R BELLRIE AR A R R o I — B
XoF I 1) 4 2% )~ T gl 2 ) 2 TA) B AN DY 3, 5 D9 SR S S B AR ALL, T B 5E 4 AT DL A
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PL—ANAAFR P (119.918555,  29.997688) Nfil, 4T GeoHash Zwfd, LFEU1TF .
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%23.1 GeoHash & F 9wty

min mid max bit
-180 0 180 1

0 90 180 1

90 135 180 0

90 112.5 135 1
112.5 123.75 135 0
112.5 118.125 123.75 1
118.125 120.9375 123.75 0
118.125 119.53125 120.9375 1
119.53125 120.234375 120.9375 0
119.53125 119.8828125 120.234375 1

#£3.2  GeoHash F & 4 ht
min mid max bit
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Decimal 24 25 26 27 28 29 30 31
Base 32 s t u v w X y z
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(1) ABRME—1% . it Geohash K| 73 Hi Sk I X I8 H R A A 3R iE— (1) 25 (8] X35 2 60 B
(2) IR RIS R AW XA =, [F— XA [F — B R g i LAz
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X1, B-GeoHash i35G HHHT 4 o7 € £ B —JEAE X 38, F 5 JUA BAR S Z X 35k A ) 35
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FE f N FEA X, Wl 3.3 Fis, SRR 119 m%45 2] 00011 10111, XJFERELE B 29 4wid
32 00000 11101, £ LEABENLLE EAEAF AL A4 00011 10111 00000 11101, X B33k
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QEA
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119 00011 10111 —— (00011 10111 00000 11101
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P 29 ——> 00000 11101
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Base32/n 2
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min mid max bit
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119 119.5 120 1
119.5 119.75 120 1
119.75 119.875 120 1

119.875 119.9375 120 0
119.875 119.90625 119.9375 1
119.90625 119.921875 119.9375 0
119.90625 119.9140625 119.921875 1
119.9140625 119.91796875 119.921875 1
119.91796875 119.919921875 119.921875 0
119.91796875 119.9189453125 119.919921875 0
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min mid max bit

29 29.5 30 1
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29.75 29.875 30 1
29.875 29.9375 30 1
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29.96875 29.984375 30 1
29.984375 29.9921875 30 1
29.9921875 29.99609375 30 1

29.99609375 29.998046875 30 0
29.99609375 29.9970703125 29.998046875 1

Y P (119918555,  29.997688) fEHEAM X IR N AT HIRKI 7 Ja, W RILFFAE, K4
Zmid 11101 01100, ZE/E4mh5 11111 11101, LEgmBTEMELL, AERmISTEREN, 2205
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IR — N IV R, FESEAT Bn i vEns, JATHE R ENE Cxi, yi) 5 7 200
AL E Uk, y) P RTE IR, SR (3.2) RORHIMBRIRMEE B A2, AT H 2 .
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PAQIITFE 25 445 1 1
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K3.10 EIHRFILME
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BYALHY BRI TR 52 2 FE R O(M)
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h Y B R B TR B 2 FE N O(K) -
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(1) 78 FELAE b AT S5ORH [R]85 2% Pyl o i 2 DG 5 m S 3 ] — X3 PN 70 AT () RO 2 4

(2) FIVY SRR 25 1) 22 R AR ST A%, ek 1 Bl TR . WIS R0 14 2 5 B-GeoHash
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3.4 M 54
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Girnll 5B A LS = e, WS 5 B A B R RS IR S A s . R
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F LRU (Least Recently Used, s AR MGt F B, &5 T EAmiERE. X
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ENTFR, ATl %t IDBC A 264 L S SO Y fE S 3l .
JDBC H LA T PUERSr 4 : Java B HFEF)E, JDBC APIL =, JDBC URENFET & BLA% 2 A
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e R . =R BRI (A JE AT DA AT I B i, TR R, ASUR
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. . . < CallableStatement DriverManager
p;Numeric, built—in Java
types, ect.
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