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Self-introduction

Love for sky



Outline

* 1. Background
2. Unmanned Aerial Systems (UAS)
* 3. Three cases of drone application

e 4. Future work
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Unmanned Aerial Systems (UAS)

* Drone
* Ground control system
 Communication link

 Sensors onboard



Classification of drones
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Why it can fly?

e 4-force

Air above the wing must
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Drone




Unmanned Aerial Systems (UAS)

i Drone %

* Ground control system

 Communication link

 Sensors onboard
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Unmanned Aerial Systems (UAS)

i Drone %

* Ground control system

e Communication link

* Sensors onboard

12



DJI TRACKTENNA

SRS | AR RIS T, S ALRE,

S, SRR R
AR LRI SR TSR ST, BRI
IR RS,

R T e T

S CO D

ZEFEETFAEE  EEFEREEEERAEE  2EFEENCTFERARE

= =

EEFEE

~/ \ |



Unmanned Aerial Systems (UAS)

* Drone
* Ground control system

 Communication link

 Sensors onboard
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Sensors onboard

Camera

Meteorological instruments

LiDAR

Catch seize
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3. Three cases of drone application

Case of

* 3.1 Introduction of the workflow of a drone experiment
Zhengjiang farm

* 3.2 Develop NIR camera for NDVI calculation
campus

Case of NIUST

* 3. 3 Boundary layer observation of PM and meteorological parameters
Case of Tazhong desert




3.1 Introduction of the workftlow of a drone
experiment

* Date: May 13, 2017

* Location: Zhenjiang, Gongqingtuan farm
* Weather: cloudy
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Workflow of drone experiment

Return
. Fly
. Pre-flying
Preparation
Route plan 0 Check drone
Ares GCP pIacemenO Monitoring Check data
Weather 0
Pre-check

Battery
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GCP placement

20



Build digital elevation
model

Align photos

Build point cloud

Orthophoto
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Orthophoto DEM Quality report

> UG

Quality Report Puad

See Guality Report Feip for detailed explanations. Generated with version 1.1.38

Summary (1
Project. dji
Processed: 201 7-May-17 13:28:08
Camera name: FC3005_3.6_4000x3000
Average Ground Sampling Distance (GSDY; 4.34cm
Area covered: 0k} 0.0005 ha /0 sq. mi
Image coordinate systerm: WGS84
Ground Gontrol Point (GCP) coardinate systerm: WEEES
Output coordinate system WEESE4 S UTM zone 50N
Processing type full {scale 2) aerial alternative
Time for initial processing (without report). 45m:19s
-3, 267
17. 855 Quality Check (help)
&% : [-1o000. 000
= Images: median of 72324 keypoints per image °
SR

Dataset: 170 outaf 170 Images calibrated (100%), all images enabled [¥]
Camera optimization quality: B7.44% relative difference between initial and final focal lenath A
Matching quality: median of 28282 8 matches per calibrated image °
Georeferencing: 4 GCPs (4 300, 0.287 m °

Preview (nelp)

Figure 1: Orthomosaic and the corresponding sparse Digital Surface Model (DSM) before densification.
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Generate 2D and 3D
information, purely from

Images

Photogrammetry software uses images to generate
point clouds, digital surface and terrain models,
orthomosaics, textured models and more.
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3.2 Develop NIR camera for NDVI calculation

Case of NIUST campus



What is NDVI

Reflectance
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Develop NIR camera

Combination
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Adaption

RGB Camera A
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Adaption R

A. Commercial Digital Camera

i

_ Detectors
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Lens NIR-blocking filter
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Red, green and blue digital image
Visible Ray . Infrared Ray
N
B. Hunt et al. R
Detectors
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NIR, green and blue digital image
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3. 3 Boundary layer observation of PM and
meteorological parameters

e Date: June, 11, 2017
* Location: Tazhong, Taklamakan Desert
* Weather: cloudy
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Future work

 Farm work
 NIR camera

* Improvement of drone system



Thank you for your attention



