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Full-process Imaging Technical Support

Image = Image Image Image Multi-terminal Image
Data ) Data )Processing ) Service ) Display ) Data
Production Management Analysis Release of Images Application
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Raster Data Technology Route

Free Slicing Service Map Release

Dynamic Service Release

Original Results
Data |
(Data PrTcessing) Mosaic Dataset |
(Only store the ~ Generate . : Shc.e GIS GIS Service
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Warehouse raster data) Release
l : l X l gl | Server-side Analysis T
Local NAS Cloud Disk Mongo
Disk Storage File DB



Full-process Imaging Technical Support

Image Image Image Image Multi-terminal Image
Data ) Data )Processing ) Service ) Display ) Data
Production Management Analysis Release of Images Application
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Storage Management based on Mosaic Dataset
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External Structure of Mosaic Dataset
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Boundary

The boundary is the range of all raster datasets
defined by the outline of the raster dataset in the
mosaic dataset

Footprint

The contour line contains the contour of each
raster in the mosaic dataset.

Raster

Actually stored single/multi-band images



About Storage Recommendations

e Test Environment * Production * Production
e Data Environment Environment

Volume/Concurrency e County and City  Provincial/State and

Requirements are Not Level Country Level

High * TB Level  TB/PB Level
* GB/TB Level * Object Storage

Professional Services




Image Format Support

Number Raster File Format Supported for Whether to Support Export
Import
Esri Arcinfo Grid (*.Grd,*.Txt)

Erdas Image * Img
* Tif
* Tiff

Bitmap * Bmp

Tiff

Png * Png
*Jpg
* Jpeg
* Sit
Usgdem * Dem
Gbdem * Dem

* Bil
RS Image * Bip

* Bsq
Raw * Raw
Mrsid *.Sid

*B

* Bin
Gif * Gif
Jpeg2000 * Jp2,* Jpk
Ecw * Ecw

* .Grib2
GDAL Virtual *Vrt
Military Data Elevation Model * Egc
Netcdf *Nc
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Display Capabilities Based on Mosaic Datasets
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Grid Pyramid

@ v’ After the image pyramid is created, the
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and the efficiency of creating
overviews of the mosaic dataset can be
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Overview

v The overview is similar to the

image pyramid.

v’ It is a lower resolution image,

created to increase display speed

and reduce CPU usage.
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Image Big Data Management-mosaic Dataset

Global DEM Data: 822 Tiles, 62.1GB : i,

[ Generate OVeI’VIeW : 22 Mlnutes ; 7‘69 GB : File Start Data 3DData  Spatial Analysis  Spatial Statistical Analysis  Traffic Analysis JEINSSSULPAMGUERCON Data Migration  View Online
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) Folder Connection

@ Online Serv

Mauritius National Image : 2816 Tiles, 360 GB
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Large-scale Raster Management Tool Support
Based on Mosaic Dataset

Image Management

New_Mosaic_s@mosaic X

Create Mosaic Dataset
Add Image Data

Quickly Create a Mosaic Dataset
from a Single File

File List to Quickly Create
Mosaic Dataset

Check the Mosaic Dataset
Batch Check COG Files

Export Data

Export Mosaic Dataset Geometry

Export File List
Open Mosaic Dataset

Modify the Mosaic Dataset

Optimize the Mosaic Dataset

Multiple Image Types Image Management Too



Management Capabilities
Based on Mosaic Datasets

Image Export
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Metadata
Management

Image Data Management
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Image Data Management
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Image Data Management
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Image Data Management
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Typical Application : Global Management
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Full-process Imaging Technical Support

Image Image Image Image Multi-terminal Image
Data ) Data )Processing ) Service ) Display ) Data
Production Management Analysis Release of Images Application
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Image Data Analysis

Basic Analysis

Conventional raster/image analysis based on parallel computing and memory computing

Al Analysis

Image analysis of deep learning

EDistributed Analysis

High-performance raster/image

technology based on GeoAl

analysis based on Spark sample/training/reasoning

distributed computing process

_____________________________________________________________________________________________________________________________________________________________

GP Model



Basic Analysis and Calculation of Raster/Image Data

| | |
Vector to | Image | : : Arithmetic Conditional
I Stretch L Point T ) .
Raster el - Synthesis oint To Grid Function Function

Data Type Man Rol | - i . Trigonometric Exponential

e ap Roller ‘ Image Mosaic Re-sampling Function Function
Image | Temporal . | Reclassificati- Pixel Format

Registration Data & on Conversion

.



Raster Statistical Analysis

Original Data

5 Types of Statistical Methods

Zonal Statistics Elevation Statistics
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Terrain Surface Analysis

“6654. 8367
— #8527

Aspect Analysis

3DShading Map Visual Field Analysis Multi-point Visibility Analysis



Reclassification

Erosion Factor Data Processing

--Reclassification

——

Rainfall Terrain Factor |
l

Soil Erodibility Vegetation
Factor Coverage Factor



Image
Analysis

Import
Multi-band
Images

Get The
Result Image

NDVI/NDWI

User Enters two Band
Indexes
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Algebraic Operations:

NIR-RED

Algebraic Operations:

NIR+RED

Algebraic Operations:

A/B

\
Grid
Reclassification

v

Raster Format

< .
Conversion

(Band 1)=> NIR
(Band 2)—> RED

NDVI

(NIR — RED)

~ (NIR+ RED)




Raster/Image Data Distributed Analysis
and Calculation

q Slope
5 : Analysis

Projection Operator Basic Aspect
Conversion P Statistics Analysis

Density

Re-sampling Analysis

2D
Interpolation
Analysis

Reclassificati
on

Pixel Format Arithmetic Exponential Neighborhood 3D Shading Vegetation
Conversion Function Function Statistics Map Index

R
\

3D
Flow Analysis Water Index Interpolation
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Data Set
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Cropping Function Function Statistics

Point To Grid
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Raster Data Distributed Processing and Analysis
Performance

urtl
<

Slope 58

e 16.0 GBRAM
* 4 Thread
31
T
Performance * Spark 8 Nodes
Increased by
15 Times PC
- e (CPU4 Core 4.00 GHz

Raster
Fz% . 160GBRAM

*The Time Unit is Minutes. The Grid Data Used for Testing is 336,800 Wide and 215,601 High, Occupying 60GB of Disk



Terrain Suitability Analysis

52 Hours

Traditional Computing Model

I

I

I

|

| Traditional computing model
la

Function chain

No need to store intermediate data

1

I
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| Distributed Computing Mode
I
|
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Visual Modeling Enables Large-scale Raster Analysis

Statistics of Cultivated Land in Global Countries
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. Full Calculation of Global Countries




Terrain Suitability Analysis
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Full-process Imaging Technical Support

Image Image Image Image Multi-terminal Image
Data ) Data )Processing ) Service ) Display ) Data
Production Management Analysis Release of Images Application
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Image Base Map Service




Image Service

Quick release based
on 1mage catalog

Internal resource

access based on
STAC protocol

Image service
display
(Tile\WMTYS)

Image service
filtering

Image service
retrieval




Image Service Inquiry and Browsing
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GP Service

Image Management
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Full-process Imaging Technical Support

Image Image Image Image Multi-terminal Image
Data ) Data )Processing ) Service ) Display ) Data
Production Management Analysis Release of Images Application
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Pre Caching and Slicing Free

Calculation Type

Data Storage

Data Security

Data Production Cycle

Computing Resource
Requirement for 100
concurrency / s

Web Side Optimization
Strategy

Suitable Application
Scenarios

10 Intensive

Compact Cache, MongoDB
Cache

High (No need to provide
original data)

Long, and there will be copies
of the data

Low
Ordinary PC can meet the
requirement

No need, always can get good
performance

High Concurrency Basic
Image Map Service

10 + Compute Intensive

Original Image File (COG
optimization)

Low (Need to provide original
data)

Short

High, Requires 64-100 cores,
high frequency CPU
Better to store data locally

1. 512 TileSizes
2. Full screen display
Need to minimize concurrency

Data Management System
Thematic data to be published
quickly




Full-process Map Tile Production Technology Program

|
Single Task | Inspection

i : : Compact

Multitasking : Update/Addition
|
|
|
1
|

MongoDB

Resume

Multi-machine and
Multi-task

Generation Method Tile Type 4 Storage Type Update



TB-level Raster Data ''Slicing Free'" Released
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Application Field of Remote Sensing Technology

Land Resources

Land Resource Survey
Classification of Land Use Types
Land Change Survey
Dynamic Monitoring and
Inspection
Satellite Remote Sensing for Land
Law Enforcement
Town and Country Planning
Water Source Forest Project
Monitoring
Large Equipment Management

Precise Forest Cultivation

Water
Conservancy

Water Resources Management
Water Environment Monitoring
Soil And Water Conservation
Water Conservancy Project
Monitoring
Flood and Drought
Ecological Environment

Monitoring

Smart City
Urban Thermal

Environment

Smart City Monitoring

Agriculture

Agricultural Resource Survey
Monitoring The Dynamic Changes
of Agricultural Land
Agricultural Disaster Monitoring

Smart Agriculture

Meteorology

Weather and Climate Monitoring
(Temperature, Precipitation, Aerosol)
Meteorological Disaster Monitoring

(Typhoon, Sandstorm, Sea Ice)

Emergency
Management

Forest Fire Monitoring
Emergency Deployment For Natural
Disaster Evacuation
Auxiliary Patrol Deployment
Urban Emergency Mobilization
Police Integrated Geographic
Information System

Medical And Public Health Emergency

Transportation

Road Network Planning And Design,
Operation And Maintenance
Environmental Monitoring and
Assessment of Key Road Areas

Sea Traffic



Water Conservancy Remote Sensing Application-
Water Body Monitoring

fication

i

Water Body Ident

Analysis of Flood Disaster



Water Conservancy Remote Sensing Application-
Information Service

Decision Support System for Safety Production
of Water Conservancy Project

Flood Risk Map Management System



Agricultural Remote Sensing Application-
Obtaining Agricultural Information

Crop Planting Distribution Crop Yield Estimation



Agricultural Remote Sensing Application-monitoring

Crop Monitoring

I e T \ N AT RN
VRGP S e LRy
P Ay \
4 <N ":.' 4
» -
¢ - k DR
.f.' o

Crop Disaster Monitoring

Agricultural Resource Monitoring



Smart City Remote Sensing Application

Urban Thermal
Environment
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Urban
Construction
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Smart City Remote Sensing Application
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Highway Under Satellite Extract and Update the Road = e _
Image Network Efficiently and Quickly Use Remote Sensing to Monitor
Geological Subsidence and Serve for Site
Selection

1 - OffshoreOll and Gas .Platform Monitoring
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