
Technology Update

“What’s the point(s)?!”



� Total Stations becoming scanners

� Surveyors taking to the air

� Surveyors taking to the road

� What next….?

What’s the point(s)?!



“Centimeters everywhere”



Latest in GNSS Corrections

Launched 19 November 2012

� Trimble CentrePoint RTX

– Near ‘Global’ correction
service



Development in GNSS Receivers
Trimble R10 

Features

� Smallest and lightest receiver in its class

� Cutting edge Trimble HD-GNSS processing engine 

� Automatic point measurement and traceable tilt values

� Electronic bubble so you can focus in one place

� Trimble xFill™ technology provides RTK coverage during 
connection outages 

� Powerful 440 channel solution with Trimble 360 
technology advanced satellite tracking

� Pair with Trimble Access and the TSC3 controller for the 
most powerful solution on the market

� Now subscribe to Trimble CentrePoint RTX for cm 
positioning without the need for a network or base station



Trimble V10 Imaging Rover

“A picture says a thousand words”

(or a thousand points…)



Colorado Floods



Emergency Management





Positions from Pictures



Trimble V10 Imaging Rover



Trimble V10 Imaging Rover

The Trimble V10 Imaging 
Rover is an integrated 
camera system that 
precisely captures 360°°°°

digital panoramas used to 
visually document and 
measure the surrounding 
environment.

Trimble V10 – Positions from Pictures



System Overview
� Position sensor 

� Camera system

� Power rod

� Tablet

� Field software

� Office software



� Integrates seamlessly 
with R10 GNSS receiver 
and S-Series total 
station positioning 
sensors. 

� Panoramas may also be 
captured standalone 
pre- or post- survey of 
occupied points

Positioning Sensor



� 12 calibrated cameras

� 60 Megapixel 360°°°° panorama

� Sequential image capture

� Tilt sensors

� Magnetic compass

� Gyrometers and accelerometers

� On-board data storage

� USB communications

� 2m pole drop tested 

� IP 54 environmentally protected

Camera System



� 7 panoramic 
cameras

� 5 downward-
looking cameras

Camera System



Camera System

46
246

246

10m20m

5-30m

7 Cameras

0.5-10m

Job site visual documentation

Observing vertical objects
10m

5 Cameras Job site visual documentation

Observing horizontal objects



Trimble Access

1. Streaming video 

2. Capture and store 
panoramas 
simultaneously with 
points or standalone

3. Review thumb-nail 
images

4. Review Panoramas

Field Software



Trimble Business  
Center

1. Network adjustment 
of panoramas

2. Measure photo 
points

3. Panoramic review 
with data overlay

4. Export panoramas 
(jpeg, html, kmz)

5. Export deliverables 
(CAD, GIS)

Office Software



How Does It Work?
How do I get Positions from Pictures?

� Capture panoramas in the field 
using Trimble Access

� Process the data in Trimble 
Business Center

� Measure objects in the photos in 
TBC to create positions

� Prepare deliverables in TBC
from the positions



� 1 Centimeter sample distance @ 
10 meters from object with good 
network geometry (2cm @ 20m, 
3cm @ 30m)

� Dependent of field practices
– Distance to object of interest

– Distance between stations

– Site geometry

How Accurate is it?
How accurate are the positions produced by the system?



Old Survey Workflow

Capture points in the field

Download CSV file

Import to CAD

Connect the dots

Publish 2D+ Paper



Trimble V10 Survey Workflow

Mission planning

Capture panoramas

Process photo stations

Measure objects in the photos

Prepare new deliverables

Reduce field time by ~30%



Trimble UX5
Aerial Imaging Solution

“Point Clouds from below the clouds”



What is UAS?

� An unmanned aerial vehicle (UAV), commonly known 
as a drone, is an aircraft without a human pilot on 
board. Its flight is controlled either autonomously by 
computers in the vehicle, or under the remote control 
of a pilot on the ground or in another vehicle.

� The term unmanned aircraft system (UAS) 
emphasizes the importance of other elements beyond 
an aircraft itself. A typical UAS consists of the:
– unmanned aircraft (UA)

– control system, such as Ground Control Station (GCS)

– control link, a specialized datalink

– other related support equipment.

Credit: Wikipedia.org



Benefits of Aerial Imaging Solutions

� Economic solution – enables aerial mapping technology, once reserved 
for the largest surveying & engineering firms, to be used by the masses

� Safety – enables surveying of rugged, hazardous, hard-to-reach or 
unhealthy areas without risking injury (or worse) to them or individuals 
in the area

� Efficient process – ability to collect and process data faster than often 
achievable with terrestrial-based survey technology

� Rapid workflow – system is designed to quickly plan a flight and collect 
data, allowing rapid response to your customer’s needs (traditional 
photogrammetry processes 

� Versatile – a technology that can be used to serve numerous 
professional markets and applications



Typical Applications
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Engineering & 
Surveying � � � �

Mining
� � � � � � �

Civil & Heavy 
Earthworks 
Construction

� � � �

Oil & Gas
� � � � � � � �

Environmental 
& Landfill � � � � � � � � � �

Public 
Agencies � � � � � � � �

Agriculture & 
Forestry � � � � � �



Topographic Survey

Switzerland
510 Images
400 m Flight Height
11 cm GSD
3.12 km2



Route Planning Belgium
462 Images
150 m Flight Height
5 cm GSD
0.8 km2



United Kingdom
150 m Flight Height
5.7 cm GSD
2.4 km2

Progress Monitoring Example



Volume Calculation Example
Open Pit Mine
641 Images
150 m Flight Height
5.6 cm GSD
0.12 km2



Resource Mapping Example

Namibia
288 Images
100 m Flight Height
5 cm GSD
1.5 km2



Disaster Analysis Example

� Strange how no one will give us 
permission to use their disaster as an 
example in our presentation



Vegetation Health Example

Assenede
288 Images
100 m Flight 
Height
5 cm GSD
1.5 km2

Color relates to 
Normalized 
Difference 
Vegetation Index 
(NDVI) value -
indication of health



Defining the Project Area



Defining the Flight



Flight Operation



Trimble UX5 Aerial Imaging Rover

� Airframe
– Internal carbon frame
– Expanded polypropylene 

foam body
– Engine & propeller
– Servo-controlled elevons

� Payload Bay
– Battery
– Camera
– Tracking beacon

� eBox
– GPS & orientation sensors
– 2.4 GHz radio
– Autopilot



UX5 Camera

� Sony NEX5R digital 
camera

� 16.1 MP with APS-C 
sensor

� Fixed-optics Voigtlander
lens

� Image size 4912 x 3261

� Standard color & Near 
Infra-Red versions

� Fixed lens increases the 
stability of the camera 
internal geometry



Launcher Components

� Ramp

– Bungee

– Winching tool

– Release handle

– Safety pin

� Launcher Dock

� Support



Ground Control

� Rugged Tablet

� Flight Planning & 

Control Software

� Communications 

Link

� Download 

Connector



Trimble Business Center 
Photogrammetry Module

� Office application for 
processing traditional and 
Trimble UAS survey data

� 64-bit processor / operating 
system requirement

� Photogrammetry processing 
using technology from Inpho

� Simple workflows for 
importing flight data, stitching 
images, identifying ground 
control points, producing 
deliverables, and measuring 
features



Import Flight Data



Identify Ground Control Points



Create Orthophotos



Create Digital Surface Models



Vaxholm Castle, 
Sweden
126 Images
120 m Flight Height
3.8 cm GSD
550 x 600 m



Vaxholm Castle, 
Sweden
126 Images
120 m Flight Height
3.8 cm GSD
550 x 600 m



Vaxholm Castle, 
Sweden
126 Images
120 m Flight Height
3.8 cm GSD
550 x 600 m



Vaxholm Castle, 
Sweden
126 Images
120 m Flight Height
3.8 cm GSD
550 x 600 m



Trimble MX2

‘For surveyors who want to
be in the driving seat!’



…point clouds within your reach



Installed System



Trimble MX2 Applications

Survey Utilities

Engineering Mapping



Clarence Dock 



Flyover



Tesco



MX2 Data Trimble Office WCO



Our new home…



Thank you…

‘Any questions?’


