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Research status and development of transportation data standards

ZHANG Shao-yang, GE Li-juan, AN Yi-sheng, CAO Jin-shan
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Abstract; The compilation and management statuses of transportation data standards in China
were analyzed. Transportation data standards were divided into 4 categories, including
management standard, data definition standard, exchange standard and interface implementation
standard. The standardization demands were analyzed and contrasted with the existing standards
from the aspects of data producing, storage, exchange and application. Research status and
deficiency of transportation data standards were discussed from management and overall
planning, data definition, data storage, data exchange and decision support application. Analysis
result indicates that in present standard management and overall planning, the bottom-up
compilation and respective responsibility of informatization professional standard committees
(IPSCs) lead to overlap of IPSCs and insufficient of overall planning research. In terms of data
definition standards, the existing basic standards put too much emphasis on meeting the needs of
application systems, causing the inadequacies of fundamentality of basic standards and the lack of
data definition standard system. In terms of data storage, the setting of data storage standards is

still blank. In terms of data exchange, the internal standards of each business system are already
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made, but a systematic and opening mechanism for sharing and exchanging is still not
established. In terms of decision support applications, decision support method for accurate data
and large data is shortage. It is suggested that traffic information basic standard workshop should
be set up to enhance the overall planning research and collaborate with the different IPSCs in

management. In standard construction, the top-level design should be enhanced. Meanwhile, the
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research of transportation decision support method should be strengthened. 1 tab, 4 figs, 40 refs.
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Fig. 1 General process of transportation data
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Fig. 3 Standard model of sharing and exchange of transportation data

A LN 25 0 H 9 AT

(3D BETF— ol it FH A9 300 S R4 1137 TR 1 8L
LYEPNE 2 & & ibET N
4.4 TECHHBREFHEERTAR

iy s mas ATl A5 B+ — 20
FEBEICR L 2T AR O 1R AL 5 A SORF 52 3
R Z RSS2 O B S B B IR L U B B
JZ S E B EZE IS E BREZ 4 412
U WLIEL 4. R JZ R G b W Z AT LR 3 U7 i
PRUE R E

|

[ %00 i o B O B e A
| ham
| A5 B R |

P 4 22 s i B A2 R
Fig.4 Storage hierarchical structure of transportation data

(D) A2 3 iz Hi £ S B s 77 il i SR 2 Mot T
SCHUYF 5 5K 20 H7 18 38 AR0F 2R GE R D RE AR BE 1
BRAE 2R G0 10 2 S0P R LA R GO R i B 0 Al
o Bl DT R b E R AR B E BN EA
B 9 385 10 1 23 7 325 & o A AR B b e A S K R A7
it 2 YR 5 B S O I A 20 AT B Sl 1 B2 i
A R B 70 B A6 D) R 2 R R 5 B
SOBTUR SR A3 B J5 i - AR KU 0 2 O Bl E AR
HRLs 9 5 T8 3 RS G B4R E L o0 T AR 55 AR G X
Sl 5 15 X VR WD 0 P A A 3 T RO B R AR
ORI b BT PR S 58 s o 5 S R s s
oMb 5547 S B SR A0 T3 8 » 0 ) o3 A B s 1R
2% 5 % HE 5l 55 B 9 75 5K s 2RI B B IR R
M7k - o M 45 26 J2 00 T B0ds bl 1 5 5K AL 4
PRI ST R VA AR S5 75 2R A I 75 5K 5%

(2) 52 308 3 i A 5 K800 A7 i )2 O b il vy 58 S
PR . E SCRCHE R ATl 2 YA R H 8 A R R S
JEAE B IEE AR Qlk. 55 R G0 RO P U B
) H SO0 Ol 55 2 48 R0 5 s 300 Aod 28

T OB HOT 7 3 (HERS R AR L B G
LINZ R UDIN Vo9 B U € I BV O E LB D €
BE .

(D JZEEG AL B ANE . T2 s 58 B B 2R
8RR AEA R K dle 2 00 8 2 1o R 2R 2 1 Y
B sh AR %, BB ETL 50 R 4 9 92 305 vk
(FEBhR A 3 HE28) R AR JA ) (B2, i,
S BB 110 B S R e AR fih e A SR

EHA,
4.5 ZEEZWMRRZFNEAFR

PR SR TS 1 322 AR SO HE L, — — 183k
Wt 5 A 3 o i LA B R R DR R SR E ST R Y
JrHRIEE LAR 2 7 N A .

CL i i 7 5 a2 i £ B AR 8 AV RS v o S
Bs R SR ITIEIETE . REE TR H 2 1 D
SR R T RO R PSR SRR T i B (R R
SRR BT S LRI R i BRI L T
LIPS e S EISE RPN S YR = e
DR TE BT 25 PE T S i i T S I 8l ) 2R 5 S
FETTIEWETE A RE B 43t oy 5238 5 B A BRI 55

COTMAXF S SCHF B TE 00 SCRF I . RS
R (4 B 1K F L AR A H 28 B R A BEER T
M EZ I Z—. i T RE SR MO A R —
R OO A ) I A I A BR R L S BRI IE L R B
KA N1 Wy J3 Rt (8] i e PG 6 2500 oK 3245
HE.

5 & &

(1) 5238 3 Fiy H50 8 b v X T 22 38 38 i 1 Btk T
VEEA EEAE L H H A5 b o 7 5 B SR R
A i JLA 7 1B A AL, BB RS B bR v
L RELSA D R, SR RIBE A L B &
SRR UESR Z AR R B = A7 2 bR U 28 5 SR Al A
HEWF ST AN J2 LA B TR 5 S5 b o I 5 188 2 56 [ L 25
F AL AR R AR

(2) TEHE— 25 1 bp o 81 T AR o o g i 5L it
PERRE A B A T AR . By LS ST 52 i



124

\

>‘\

R

I £ ¥ R

2014

R AR A AR VE AR AL 5 R AR v B AR R
BIFSE S T 0 5 S bR L S 40 b HE A7 A s o
F14 1A 28 FRE A R A v 14 BF 5 g B DR FBT A LR
BT A 8 G OB 75 SRS

JSEFTBIRGE 0 R S ) B2 JLIE A % 52 il

<wm&%TxLL%huﬁﬁ%&%i%ﬁ
1z i—FﬁJ {n u_.\

BRI R RE
S % k-

References :

(1]

[3]

[4]

[5]

Bk . RTINS kA g i (5 B B R n R L) ], 3853 3
BT R B . 2009, 19(3) : 13-19.

YANG Hong-yi. Discussion on strengthening the construc-
tion of integrated transportation information platform[ ] ].
Journal of Transportation Management Institute of China,
2009, 19(3): 13-19. (in Chinese)

TR E . QR AE L SE (5 B R AL BOHE T 2 TR 45 1 AR
BT R Y] K2 K2 2 4. B AR 24 L. 2013, 33(6) ¢
79-83.

ZHANG Shao-yang, GAO Hang. GUAN Sheng-chao, et al.
Hierarchical model of basic data element of transportation infor-
mation and its application[ J]. Journal of Chang’an University:
Natural Science Edition, 2013, 33(6) . 79-83.
1G] E N e o R B N/ S S B e 6 v 94
JEREAICT T B0 T 2 2 e 2l ) 24 5 LR AR 2007
31(5):815-818.

ZHANG Shao-yang, WANG Xuan-cang, LI Zhi-qiang, et al.

(in Chinese)

2D-classifying method of highway information foundation data
element and its application[J]. Journal of Wuhan University
of Technology: Transportation Science and Engineering,
2007, 31(5): 815-818. (in Chinese)

Wi I i I VG A A B A 5 Bk i 0 ST A A I BT 2 (D, 0 2
K&K 22,2009,

CHEN Xiao-jing. Study on the compilation of Shaanxi high-
way information basic data elements set[ D]. Xi’an: Chang’an
University, 2009. (in Chinese)

/NI A AR S Rl BOHE 0 B A WS LD ] 16 % Y %%
PR R, 2011,
ZHANG Xiao-hui. Research on highway information basic
data element and its application[ D]. Xi’an: Xidian University,
2011. (in Chinese)

XK 7. B e pn wE AL B BL BT 52 [T ). B AF B, 2010(30)
145-146.

LIU Yong-tao. Standardization of data elements model[ J].
Science and Technology Information, 2010 (30). 145-146.
(in Chinese)

WEN Bi-long. ZHANG Li.
with semantic tree[ C] // IEEE. 2008 International Symposium
IEEE.

Defining semantics for data element

on Information Science and Engineering. Shanghai:
2008 524-527.
SO T s B AR O R B — A IR JC I SCHV AR 7k LT L 1 R

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

BERTAl R R H AR, 2010,26(1) 1 64-67.
WEN Bi-long, SHI Chun-bo, GUAN Xiang-rui. A semantic
description method of data element[ J]. Journal of Harbin
University of Commerce: Natural Sciences Edition, 2010,
26(1): 64-67. (in Chinese)
JT/T 7472009, 3838 {7 B 5 A% L s B Aie LS.
JT/T 747—2009, core metadata of transportation information
resource[ S]. (in Chinese)

F AR IR VLA 3250 PGB 0 B A A
& B 4k,2011¢6) :114-116.
WANG Zhi-wei.
Heilongjiang Province[]J]. China ITS Journal, 2011(6) ;
116. (in Chinese)
HEM = SSEEHE O A
Br5El)]. s
WANG Zu-yun.

VT o1 22 5

Two level data center design of traffic in

114-

MGG 5 R4 3 S A T B BT
RS LARSE R 2008.8(3):23-28.
Framework and data share platform of
transportation data center [ J ]. Journal of Transportation
Systems Engineering and Information Technology . 2008, 8(3):
23-28. (in Chinese)
ZHOU Zheng-bing. Design of provincial transportation data
center for industrial integration and intelligent analysis[]].
Applied Mechanics and Materials, 2011, 130-134. 2886-2889.
IR 3 T A A BT B BUR AR BORDE LT ). BHEE R
2012(14) . 214.
XUAN Xiao-ming. Research on data storage technology for
city traffic information platform[]J]. Science and Technology
Information, 2012(14) . 214. (in Chinese)
HoOFL A SGEEE PO BRI A S5 A BRI T
WFgEl)]. 3SRk 2013(2) . 147-149,153.
DU Yong, LI Jun. Research on the method of data integra-
tion and design of integrated database of transportation data
center[ J]. Transportation Science and Technology, 2013(2):
147-149, 153. (in Chinese)
FE AR 3 2l £ B 3L 58 & i B KA B
WFoEL D], bt - b 5t 3858 K2, 2007.

YAN Feng-liang. Research on urban traffic information sharing

S S & N b

platform construction and information exchange technology[ DJ.
Beijing: Beijing Jiaotong University, 2007. (in Chinese)
ML A B E O OME SRR E SR R LA WS
R oo B B NI AT SR L) . A AR B S % 42, 2013,
31(3):108-112,125.
WANG Yong-ming, CEN Chun, WANG Lin, et al. Data acqui-
sition and exchange system and its application in the construction
of transportation data center[ J]. Journal of Transport Informa-
tion and Safety, 2013, 31(3). 108-112, 125. (in Chinese)
. BTG K T S A B R G LD A
LR R, 2000.
ZHENG Chao. Traffic information processing system for Chang-
sha City based on data warehouse[ D]. Chengdu: University of
Electronic Science and Technology of China, 2009. (in Chinese)
KOWLEOT ZHEEL S ZRESSIE BB A ARERRS
BRSPS RGP TR L) ], sC@ bR AL, 2013 (1)



% 2 9 AT ¢ R AT PR TR S 125
91-95. Province transportation data center information resource planning

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

SONG Hong, CHEN Ning, PENG Jian-guo, et al. Research
on methods and applications of multisource traffic information
fusion in Chongqing intelligent traffic guiding system [ ] ].
Communications Standardization, 2013(1): 91-95. (in Chinese)
XL L B G P B R 7E 38 A5 B R 48P g B s LD .
Jent sh ER B 2007,
LIU Rang-guo. Research and application of data warehouse
technology in traffic information system[ D]. Beijing: Chinese
Academy of Sciences, 2007. (in Chinese)
B L BREIAR. 3K B BT XML Y 2 3 585l {5 B 80 52
Bewtsel) ], BRI T2 2440 B T AR, 2006, 31(2) : 107-110.
YANG Yang, CHEN You-lin, ZHANG Jin. Data exchange
of public transportation information based on XML [ ]].
Journal of Kunming University of Science and Technology:
Science and Technology » 2006, 31(2): 107-110. (in Chinese)
EOMELBR £EL R BT T 19 20 E B i B A R 4t
AR 2 5L, 2008, 26(2) :86-89,93.
WANG Hui, LIN Yao, ZHOU Zi-jun. Design of metadata-
based traffic scientific data sharing platform[J]. Computer
and Communications, 2008, 26(2): 86-89, 93. (in Chinese)
S IR 8 4L A SO AE BEREEE T XML Schema
FRBRILT ], AR H T4 AR . 2012,35(18) :29-32.
CHANG Zhi-guo, ZHANG Shao-yang, CAO Jin-shan, et al.
XML schema based representation model for basic data element of
transportation information[ J]. Modern Electronics Technique,
2012, 35(18): 29-32. (in Chinese)
RELLEE . 0 AL E M SF. ZClE i E B RS AL
BN LT ] 2R B 45 %42 2011,29(3) : 116-122.
KANG Hong-xia, LIU Jian, WANG Lin, et al.

=T H

Construction
and application of the transportation information exchange
and sharing platform[J]. Journal of Transport Information
and Safety, 2011, 29(3);: 116-122. (in Chinese)

S L TR AR OSSR AE SR AT I B T R R
& TN ARFSELT L TSR 5 B, 2007, 24(9) 1 109-112.
HAN Hai-hang, ZHANG Yong-zhi. Application research for
data exchange and sharing technology in data resource cleanup in
traffic industry [J]. Computer Applications and Software,
2007, 24(9): 109-112. (in Chinese)

3C RN AE 0 12 i E S BT IR SS AL P 5 R
MALTD. AFFEAE R AR 5 . 2013(3) £ 17-18.

WEN Jing. The Sichuan transportation information resource
exchange platform construction and application[ J]. Computer
CD Software and Applications, 2013(3): 17-18. (in Chinese)
JEREAE. MR A B BB fE B RGBT D] K& H MR,
2012.

LU Ying-jia. Design of road transportation information system of
Jilin Province[ D]. Changchun; Jilin University, 2012. (in Chinese)
AT Bk SN A SSE B R RUE O R R R IR LRI S
P scr b o & Bt A R L . iU s 5 R .
2012(14) .21-22.

ZOU Yu, HUANG Lin.

Design and research of Guizhou

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

and data exchange and sharing platform[]J]. Computer CD
Software and Applications, 2012(14); 21-22.
BB R GH I 1R R A IR B S e R e i S
SBULD]. Be# TR R A, 2012

XIA Jun. Design and realization of ministerial and provincial

(in Chinese)

networking data exchange system of road transport information in
Shandong Province[ D]. Chengdu: University of Electronic
Science and Technology of China, 2012. (in Chinese)

B OFIREAE RCT AR R EWFSE[D]. 1 %
P4 SRR, 2010.

JIAO Bao. The research about the relevant problems of urban
transportation information platform[ D]. Xi'an: Xi’an University
of Architecture and Technology, 2010. (in Chinese)
Ok . SRR E BRI S S AR R S
il 2L ]. 3 5 8 45 % 422009, 27(5) : 57-60.

WANG Hui, ZHANG Li. Norms and standards of transport
information system[]]. Journal of Transport Information and
Safety, 2009, 27(5): 57-60. (in Chinese)

KRBT B B T R A B SS E B R S 5k %
1) 4 O [ 5 T % EC S BT . P A5 17 4 T A 2011, 55 (1)
126-129.

ZHANG Xin-yu, LUO Xian-chun. The co-operation model of
information resources sharing and profession of e-government
and its achievements based on synergetics[ J]. Library and
Information Service, 2011, 55(1): 126-129. (in Chinese)
. BT B E R ARt 5 9 BID]. Jb .
UM K2, 2011,

LI Yue-miao. Design and implementation of government
information exchange platform[ D]. Beijing: Beijing University
of Posts and Telecommunications, 2011. (in Chinese)
SREEN . 2 WL AR EL BT AR LR DRM U 28R e 5
SCHAE R[] ] A VLR 2224 B AARFA R, 2009, 6(4) : 235-237.
GUO Xiao-li, YUAN Man, ZHU Yong-guo. DRM four
layers of data sharing and exchange model based on the data
elements[J]. Journal of Yangtze University; Natural Science
Edition, 2009, 6(4): 235-237. (in Chinese)

JA O TR B M BRI E BB AR R D] KRR
AL R A, 2006,

ZHOU Fang. Information resource management technology
research based on meta-model[ D]. Daqing: Northeast Petro-
leum University, 2006. (in Chinese)

01w B T RO P 5 B BB S
LS HACL . 2011(8) 1 157-159,163.

GUO Xiang-yang. Research and implementation of data

IECES i)

exchange platform based on database replication technology[ ] ].
Computer and Modernization. 2011(8). 157-159, 163. (in
Chinese)

SRR, H T CWM i ST HE 48 R e 76 0 7 B S5 P iy it
MSLBID]. b . b i Ag K%, 2012,

ZHANG Xiao-jun. Design and implementation of metadata

management system based on CWM in e-government [ D],



126

\

>‘\

I

I £ ¥ R

2014

[37]

[38]

Shanghai: Shanghai Jiaotong University, 2012. (in Chinese)
BB LB IR AT L EUSS (5 B g i 5 ak
AR S SBT . A EHLR T SE 2007, 24(5) : 156-159.

MO Geng, ZHONG Hua, WEI Jun. Design and implementa-
tion of information exchanging and sharing platform for
e-government[ J]. Application Research of Computers, 2007,
24(5): 156-159.
LIAO Fei-xiong, ARENTZE T, TIMMERMANS H. Multi-state

(in Chinese)

supernetworks: recent progress and prospects[J]. Journal of
Traffic and Transportation Engineering: English Edition,

2014, 1(1): 13-27.

[39]

[40]

XUER RN f5. BUOH S LR R O SR LA 2 H AR T DR
Jr k()] 2E ik T AR 2011, 11(5) . 76-82.

LIU Yu-zeng, QIAN Bing-yi. Multi-objective lattice-order
decision-making method of scheme selection for rail transit
network[ J]. Journal of Traffic and Transportation Engineering,
2011, 11(5) . 76-82.
A% 7, ol B E . T XU 23 BT 9 2 B0 B 4B g SR LT .
IS 21,2006, 19(1) :99-103.

CHEN Chuan-de, ZHANG Ming-yuan. Investment decision

(in Chinese)

for highway project based on risk analysis[J]. China Journal of

Highway and Transport , 2006, 19(1): 99-103. (in Chinese)

(E#% 103 1)

[3]

[4]

7]

2005 17-28.

GORALSKI R, RAY C. GOLD C. Applications and benefits
for the development of cartographic 3D visualization systems
in support of maritime safety[J]. International Journal on
Marine Navigation and Safety of Sea Transportation, 2011,
5(4) . 423-431.

REMERD, £ 4R, R R BT =4 GIS B E A T
KSEH AR LT ] BB 24 - 5 BRI, 2006, 31(8)
713-715,747.

SUI Hai-gang, WANG Juan, ZHANG An-min, et al. Key
technologies for digital waterway based on 3D GIS[J].
Geomatics and Information Science of Wuhan University,
2006, 31(8): 713-715, 747. (in Chinese)

TLICHE B 400 5. e 1 S T8 =4 GIS pydeit 52 B,
223 4% ,2012(10) :79-81,91.

JIANG Wen-ping, XI Da-ping, CAI Zhong-liang. Design and
implementation of harbor and waterway 3D GIS[J]. Bulletin
of Surveying and Mapping, 2012(10): 79-81, 91. (in Chinese)
KT ETHEEARMBEN =SSN ALMIFRLD]
R < R g 55K %% 2008,

ZHANG An-chao. The research of ship 3D navigation system
based on component technology[ D]. Dalian; Dalian Maritime
University, 2008. (in Chinese)

WM. X W%.E R E SgERCEMES RN )] KiE
KA 2F R .2013,39(2) :29-32.

PAN Ming-yang, LIU Tao, DONG Hua, et al. Research on
a multi-dimensional digital waterway model[ J]. Journal of
Dalian Maritime University, 2013, 39(2): 29-32. (in Chinese)
KT R AL R s R i S B R P LD db g
AR B 5 2004,
ZHANG Li-qiang. Key technologies for 3D digital earth
development[ D]. Beijing : Chinese Academy of Sciences, 2004.

L9]

[10]

[11]

[12]

[13]

[14]

[15]

(in Chinese)

LI De-ren, SHAO Zhen-feng. The new era for geo-informa-
tion[ J ]. Science in China Series F: Information Sciences,
2009, 52(7): 1233-1242.

E ) HERSE. H T JavaApplet HR B M 45 H1 T K R 40T ]
I 22 4] 2007, 28(4) £ 26-29.

PENG Guo-jun, WENG Yue-zong. Web electronic chart system
based on JavaApplet technique[ J]. Journal of Shanghai Maritime
University, 2007, 28(4): 26-29. (in Chinese)

B BTG L AR L AF L BT 04 X WebChart 9 5 i1 5
Wi FR g [)]. 3¢ 8z iy TR 244, 2005,5(3) : 77-82.

PAN Ming-yang, ZHAO De-peng, WANG De-giang, et al.
Ship navigation system based on distributed WebChart[ ] ].
Journal of Traffic and Transportation Engineering, 2005,
5(3): 77-82. (in Chinese)

UK RE. B 8 DU 2 3 Y Bk 5 S D] RiE . K& 5
Sz, 2011,

QIAN Yong-cun. Design and implement of pharos telemetering
terminal[ D]. Dalian: Dalian Maritime University, 2011. (in
Chinese)

T R L HhL ATS 5 B A BOR 1 56 R Kokt ok
KM R SE AL ). QI i R 2 4. 2002, 28 (4) 1 46-50.
ZHAO Li-ning, ZHAO De-peng, GU Wei. AIS key technique
and influence to marine in the future[ J]. Journal of Dalian
Maritime University, 2002, 28(4): 46-50. (in Chinese)

P a5 PR VLA bR 28 D & 952 R A i 5 L BLLD]. K%
K K2 . 2010.

CHEN Jian-ting. The design and implementation of the naviga-
tion mark telemetry and remote control system of Heilongjiang[ D].
Dalian: Dalian Maritime University, 2010. (in Chinese)
VERMEILLE H. An analytical method to transform geocentric
into geodetic coordinates[ J]. Journal of Geodesy, 2011, 85(2)

105-117.



