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Basic Transportation GIS System Construction

“One Map” Platform of Transportation

New Development of Transportation - 3D GIS 
Technology

New Development of Transportation - Big 
Data Technology

SuperMap Solution for Transportation
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Basic Transportation GIS 

System Construction
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Basic Transportation GIS System Construction
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Multi-source Data Integration
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Transportation Facilities Management

Files

Point Datasets

Thematic Map

Longitude

Latitude

Marker

Symbolization

Service Area Overpass Oil Station Toll Station Camera Speed Limit Sign
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Transportation Elements Query

Car Park Information QueryRoad Section Query
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The Statistic of Road Length

 Contents

• Road length statistics 

• Construction fund statistics

• Maintenance cost statistics

• Traffic flow statistics

• Transport statistics

 Types

• Column

• Pie diagram

• Line

• Bubble



P9

Route Design
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Path Navigation

Dongcheng District chemical industry community, Beijing

Start
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Road Maintenance Service
• The information management and maintenance of national roads

- Accept patrol inspection task.

- Report the problems found in the process of patrol inspection .

- View the latest issues’ status.
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Road Maintenance Service
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Emergency Reporting

• For the emergency, GPS is used to locate the incident, fill in the form information quickly, assist 

multimedia means such as photographing, hand drawing, audio, etc., clearly display the site status, 

and report in real time based on the mobile network

Location CheckingReport

Emergency events
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“One Map” Platform of 

Transportation
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Transportation Current Situation - Strong Foundation of GIS 

Application

Highway Survey and design

Road maintenance

Channel maintenance

Vehicle monitoring
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design

Post / Logistics

Traffic 
meteorology

空间属性

一般属性

空间属性

一般属性

空间属性

一般属性

分类与抽象

数字化

分类与抽象

数字化

分类与抽象

数字化

数据集 图层可视化

可视化

现实世界

Road maintenance

National road 
running monitoring

Transportation 
Emergency

Traffic resource 
integration

Vehicle 
monitoring

Civil aviation aircraft 
monitoring

Dynamic road 
condition information

Railway basic facilities 
management

Railway safety 
monitoring

Boat monitoring

Channel maintenance

Supervision of mechanical 

and electrical equipment

Travel Service



P16

Challenge of Transportation GIS

Strong demand for space information application

Spatial information construction is repeated and decentralized

Lack of standards in spatial information application

Lack of sharing mechanism and technical methods of spatial information

The impact of internet electronic map
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Wisdom

Knowledge

Information

Data

Traffic

…

Dispatch

Travel guidance

…Road network

Vehicle

Boat

…

decision support

Emergency disposal

…

Deepening Industry Application ----DIKW model：
from data to wisdom
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Transportation “One Map” Solution

Integrated transportation industrial spatial resource

Provide the application foundation of traffic spatial information

Be the platform of spatial information sharing within the 
transportation industries

“One Map” 

Platform of 

Transportation

(GIS -T)
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Information Space Splicing Based on “One 
Map"

Road Department

Railway Department

• City Department of Transport：
- Provide local transport thematic data, road 

network, railway network…

• Province Department：
- Aggregation of provincial traffic thematic data

• National Department：
- Aggregation of national traffic thematic data Nanjing

Yang

zhou

The Main Ideas of Transportation “One Map”
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Transportation “One Map” Development Line

Collect
data

Integrate
information

Share
service

Intelligent
management
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XXX Application System

Breakthrough of Transportation “One Map” Platform

Basic GIS Platform

Industry data model
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Construction contents for “One Map”

Standard 

construction

Data 

construction

System 

construction
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Service 

specification

Data

specification 

(data model)

Management

specification

Standard Construction for “One Map”

”One Map” standard system

Management method Maintenance specification Data sharing regulations

Metadata 

specification

Data backup 

specification

Data document 

specification

Vector data 

specification

Raster data 

specification

Other data 

specification

Attributes 

specification

Data management method

Data classification system of “one  map”

Information service 

specification

Graphic Schema 

Specification
Interface specification

Service sharing 

specification

Core metadata standard of “one map”
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Transportation Geographic Information Data Platform

Channel Port and 
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Data Construction for “One Map”
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Data 

API

Transportation “One Map” Information Service Platform

GIS General Service 

Function

Data/Information 

Publishing Service

• Provide comprehensive 

functional services

• Application system integration

• Develop framework SDK

• Spatial presentation of data mining

• Traffic oriented spatial statistical 

analysis

• Service aggregation, unified 

management

• Detailed and accurate travel 

service

• Real time traffic information

Business 

department
Decision making 

department
Public

Base

Mutual support through 

shared service platform

General spatial data

Traffic public spatial data

Private spatial data

Transportation 

professional service

Data

mining

Statistical 

topic

Analysis

topic

Dynamic data 

Monitoring

data

Traffic

events data

Real time 

traffic

Data classification and service application integration

Static data

Basic spatial

data

Business

Spatial data

Tile data

http://image.baidu.com/i?ct=503316480&z=0&tn=baiduimagedetail&word=msn%CD%B7%CF%F1%CD%BC%C6%AC&in=15839&cl=2&lm=-1&pn=370&rn=1&di=43449314805&ln=2000&fr=&fmq=&ic=&s=0&se=&sme=0&tab=&width=&height=&face=&is=&istype=2
http://image.baidu.com/i?ct=503316480&z=0&tn=baiduimagedetail&word=msn%CD%B7%CF%F1%CD%BC%C6%AC&in=9326&cl=2&lm=-1&pn=432&rn=1&di=21232827870&ln=2000&fr=&fmq=&ic=&s=0&se=&sme=0&tab=&width=&height=&face=&is=&istype=2
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Traffic management business 

system

System Construction for “One Map”
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Transportation management 
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“One Map” Supports for Transportation Industry

Transportation “One Map” Service Platform

Resource 
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Integrated 

map center

Government Public Enterprise

Public travel 

service
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http://image.baidu.com/i?ct=503316480&z=0&tn=baiduimagedetail&word=msn%CD%B7%CF%F1%CD%BC%C6%AC&in=15839&cl=2&lm=-1&pn=370&rn=1&di=43449314805&ln=2000&fr=&fmq=&ic=&s=0&se=&sme=0&tab=&width=&height=&face=&is=&istype=2
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Public information publishing

Services managementUser management

Data sharing

Resource 

center

Development

center

Map 

center

Home Applications User 

center

Application Interfaces

“One Map” Platform of Jiangsu Transportation 

Road Port Maritime Stations Transit Railway Airport Channel Organization

Image Road

Port Transit Stations

Airport Maritime Railway

Organization Channel

All

Resource center Development Map centerHome Applications

Business application interface

Business thematic map
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Emergency Command Plotting Plan

TGIS Monitoring ManagementData Center Exit

Resources Duty Command

Traffic Emergency Command Platform of Xinjiang



P30

New Development of Transportation -

3D GIS Technology
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Traditional 2D GIS 3D New GIS

Viaduct, tunnel construction 
cannot be supported well

The Necessity of Transportation Construction 
from 2D to 3D GIS

Problem Solving

The design effect 
is not intuitive

Vertical spatial problem 
cannot be checked
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3D GIS Assists with Transportation Construction

Better visualization Solve practical problem

Display interior space 

and underground
Intelligent control
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Multi-Source 3D Data Integration

Oblique photography

3D terrain

BIM Point cloud 3D scene

Fine model Symbolization 3D pipeline
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Matching Multi-Source 3D Data

Structured 

data

Data Fusion

• Model integrity

• Model depth

• Space geometry 

information

• Attributes information

• Consistency between 

graph and model

1

GIS

Tool
Coordinate

transformation

Uniformity

2
Rationality

GIS

Tool
Data Fusion

Distributed Analysis

Service

Database

BIM

Vector Image Terrain

Oblique

Photography
Point 

Cloud

3D

Tool

3D

Tool
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3D Symbolization



P36

Integrate 2D and 3D Visualization
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BIM： Dassault CATIA

Oblique photography model

DEM、Image

Other geographic data
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3D spatial expression

Customized 
development

3D export

3D functional operation

2D and 3D Integrated Spatial Analysis Operation

• Spatial operation

• Merge, intersect, substract …

• Spatial relation

• Contain, intersect, separate …

• Spatial Analysis

• Buffer, visibility

• Flooding

• Measurement

• Vertical height

• Horizontal length

• Convert from 3D to 2D

• 3D Print

• Volume and surface area

• Realistic object

• Abstract space

• Shadow body, visible body, skyline …

• WebGL
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Profile Analysis3D Slope & Aspect Analysis

3D Buffer Analysis3D Isoline Analysis
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Minimum Vertical Clearance
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3D Spatial Operation (Intersect, merge, subtract)

The tunnel body model is built by convex 
hull, and the spatial operation between 

convex hull and mountain body is 
realized to dig the tunnel
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Road Construction (3D operation)
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3D Spatial Relation Analysis
Contain, disjoint, intersect, overlap, cross, within
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Urban Rail Transit Construction Platform
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Mobile Terminal Application

• Integrated 2D and 3D visualization

• Integrated 2D and 3D navigation

• Integrated indoor and outdoor 

navigation
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New Development of Transportation -

Big Data Technology
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Basic Technology of GIS Big Data 

Core Technology of SuperMap Big Data

Big Data Storage 

Management

Big Data 

Distributed Analysis
Stream Data

Big Data 

Visualization

Big Data GIS Technology System（From 2017 ）

Cross Platform GIS Cloud Integrated GIS
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Multi-source Transportation Big Data

Basic GIS data

Vector 

data

Transportation 

Spatial Data

Intelligent Sensing 

Data

Relation Data with 

Transportation

Growing basic geographic data Multiple types of data related with transportation

Raster 

data
DEM

Geographic Entity

Location 

data

3D 

Model

New surveying 

data

Metadata

Railway 

data

Vehicle real 

time data

Station 

data
Tunnel data

Facility data

CCTV Signal data

Climate 

data

Speed data 

from sensor

Vehicle’s facility real time 

status data

Railway project design 

data

Inspection data of basic 

facility

Natural disaster data
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SuperMap SDE

SDE

File Data Base

（UDBX）

Commercial Data Base

（Oracle)

Open Source Data Base

（PostgreSQL/PostGIS)

Web Engine

Baidu Map

Bing Map

Google Map

Distributed SDX

Hbase Distributed Engine

MongoDB Distributed Engine

Elasticsearch Distributed Engine

HDFS Distributed File Engine

Postgres-XL Distributed Engine

osm

DSF Distributed Engine
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• Cluster Analysis

• Regression Analysis

• Random Forest Analysis

• …

• Overlay Analysis

• Buffer Analysis

• Region Statistics

• ...

Classic GIS Distributed 

Reconstruction

Spatial Big Data 

• Road matching

• Geofence

• …

Distributed Spatial

Machine Learning

Streaming Data

• Hot Spots Analysis

• OD Analysis

• Trajectory Reconstruction

• Multivariate Grid Creation

• ...

15 Types（60+）

10.0.0

Big Data Analysis Operators
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Dynamic Expression of OD Analysis

Comparison of morning and evening 

peak flow between two subways

Guo Mao

Tian Tongyuan
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Land Parcels Occupied by Planned High-speed Rail
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SuperMap Big Data GIS with IoT

Streaming Data Service Distributed ServiceiDataStore

iObjects iDesktop iClientiMobile Online
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RFID

Camera

Card Reader

GPS

According to the industry demand 
of IoT, SuperMap provides the 
technology program of IoT based 
on GIS, and provides intelligent 
technical support for various 
industries.
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Road section information

Congestion times and duration

Other information

Details

Times:

Duration: Minutes

Level: 3

Road:

Index:

Data:

Time:

Congestion query

Real-time Query of Road Conditions 
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Analysis of the Place Where the Taxies Get off in the Evening Rush Hour



P57 Number of Global Air Planes in a Certain Period of Time
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Thank You! 

Email: zhangqin@supermap.com

Asia & Oceania center

mailto:zhangqin@supermap.com

