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1.Characteristics and Significance of  Unmanned Rotorcraft

①Vertical Takeoff and Landing——Compatible with limited T&L site

②Spot Hover——Monitoring key regions

③Economic and Easy Operation——Limited budget, Small region, 
High resolution

④Multipurpose——Mapping, Photography, Surveillance, Fishing……
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Fig. 1 Common Structure of A Quad-Copter



2. Photogrammetry and Unmanned Arial Vehicle（UAV）Mapping

Fig. 2 Available geomatics techniques, sensors, and platforms for 3D recording 
purposes, according to the scene dimensions and complexity



Fig. 3 Typical acquisition and processing pipeline for UAV images



①Stay away from the 
crowd

②Altitude below 120 
Meters

③Stay away from the 
airport and air route

④Beginners should wear 
helmet 

⑤Comply with local laws 
and policy

Absolute safe control 
system has not been 
invented!

Table 1 Regulations for UAS use in several countries



Fig. 4 Approximate time effort in a typical UAV-based photogrammetric workflow



3. Our Applications in Wudalianchi

Fig.5 Digital Surface Model, DSM



Fig.6 Digital Ortho Map, DOM



Fig.7 Digital Elevation model, DEM



Fig.8 Flight 
Parameters



Fig.9 Landslide model, Sichuan Province



Fig.10 Urban Modeling, Shanghai



Fig.12 
2cm ground 
Resolution DOM



Recommended Desktop 3d mapping software

VisualSFM : free for non-commercial use
Photscan : $179 for the standard edition, $3,499 for the pro 
edition including georeferencing, orthopotos, etc
Pix4d : 6500 euros or 260 euros per month
OpenDroneMap : open source and free

All of these software packages work in generally the same way in 
that they consume the still images you’ve taken from the vehicle 
(and you may also choose to add pictures taken by hand from the 
ground as well).  This is accomplished by automatically matching 
up the images, it does not rely upon knowing the actual location 
from where the image was taken.



Fig.13  Image acquisition Pattern
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4. Conclusion and Prospect

①Small UAVs like DJI Phantom3 are suitable for area within 4-
5 square kilometers
②These preliminary data need to be further studied by using 
spatial analysis method and combined with specific subject to 
solve science problems.

③Study around multiple UAV cooperative searching and 
photogrammetry system is undergoing. 
④Multi-source sensors need to be integrated with UAV 
platform（LIDAR, SAR, INSAR, Multi-spectral…）
⑤High accuracy positioning system need to be integrated with 
UAV Platform (PPP, double frequency GPS, GNSS…)
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1992xiangyuli@gmail.com



5.Display and Practice (Outdoor)




