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SLAM1 LIDAR MAPPING

ADVANCED AUTONOMY

GPS-DENIED FLIGHT

COLLISION AVOIDANCE

A COMPLETE SOLUTION: LIDAR MAPPING + AUTONOMY

Provides advanced autonomy and mapping when drone-mounted, or can be used as a 

standalone mobile mapping system

1 .  S I M U L T A N E O U S  L O C A L I Z A T I O N  A N D  M A P P I N G   



IN GPS-DENIED AND CHALLENGING ENVIRONMENTS

M I N I N G R A I L  &  R O A D I N D O O R S S E A R C H  &  R E S C U E U R B A N

N o  G P S N o  M a p s

+ +

N o  A c c e s sN o  C o m m s

+

Problem – collection of data 



COMMERCIAL APPLICATIONS

ZAGAT

Underground Mining Underground Transport Urban Mapping Defense

Indoors Complex Asset Digitization Telecommunications Towers Industrial Infrastructure

Bridge Inspection Oil & Gas Terrain Mapping Forestry



UNDERGROUND MINING USE CASES
Stopes Draw Points Convergence Monitoring Old Workings

Tipple Inspection Vent Shafts Ore Passes Drift/Drive monitoring



Key features



1.6  KG PAYLOAD

WIF I  CON N ECTIVITY

AUXILIARY & US B PORTS

VELODYN E VLP-16  PUCK LITE

Velodyne Puck LITE LiDAR

• Single Return Mode: up to 300,000 points/sec

• Dual Return Mode: up to 600,000 points/sec

• 0.40 to 100m range

• Dual return 

• Intensity

360° x 290° Field of View

512Gb Storage (8h)

Wi-Fi 

14 to 54 V input

1.6kg (3.63 lb)

specifications



• World’s best SLAM solution

• High resolution, accurate data

• Georeference to survey control points 

or scan-to-scan registration

• Output in .laz, .las, .dxf, .ply and .E57

Per-point attributes

• Intensity

• Range

• Time

• Return number

• Ring number

• RGB / True color (optional hardware)

Slam-based mapping



Virtual Elliptical Shield (VESH360)

• Dynamically adjusts to drone speed and direction

• Size adjustable during flight

GPS-denied Flight

• Position hold, velocity control

• Waypoint navigation

Compatible with DJI M210v1, M300, Acecore Zoe

autonomy



accuracy

• LiDAR accuracy: +/- 30 mm

• Mapping accuracy:

• +/- 20 mm in general environments

• +/- 15 mm in typical underground and 
indoor environments

• +/- 5 mm for close range scanning

Repeatability test for Change detection

• 95% of points within +13 to -16 mm

• 99% within +/-20 mm



ONE system, MULTIPLE USES

 Ease of use – quickly deploy to site on 
vehicle, backpack, robot, tether, cage, 
CMS adaptor

 Combine multiple scans 
(indoors & outdoors)

 Easy technology adoption –
minimal training required 
and simple workflows

Faster return on investment



backpack



Attachment accessories



Ready to Fly in 60 seconds

• Quick release attachment

• Connect power and signal

• Push button to start

• Fly and scan

• No waiting for GPS signal

• No GPS/INS calibration flight

• Use all flight segments 



Automated Ground 
Control

Survey grade point clouds



SURVEY GRADE ACCURACY FOR HOVERMAP POINT CLOUDS

• Improved local and global accuracy

• Automated georeferencing

• Extend the capabilities of SLAM, eg long, linear assets and large or 
feature-poor environments

• Reduce manual error

• Streamline your workflow

Roadway Scan Accuracy Results

Survey length: 900 m (0.56 mi)

Ground control targets: 10

Survey check points: 81

Mean distance from survey to Hovermap scan results: 11 mm (7/16”)



Mapping mode
A u t o n o m y  l e v e l  0

Levels of Autonomy

ZAG

AT

• Omnidirectional 

collision avoidance 

• GPS-denied position 

hold

• Overrides pilot 

commands to keep 

drone safe

• Enables safe line of 

sight flight

• Set waypoints in an 

existing map for 

routine pre-

programmed flight

• Tap-to-fly interactive 

waypoint mode in 

live stream map

• Includes collision 

avoidance

• Enables beyond line 

of sight flight

• Mount Hovermap to 

any vehicle or 

platform that can 

carry it

• Use the drone in-built 

autopilot to operate it

pilot assist mode
A u t o n o m y  l e v e l 1

AUTONOMOUS 

Waypoint mode
A u t o n o m y  l e v e l  2

Future 

developments 



MAPPING FEATURES
MAPPING PILOT ASSIST AUTONOMOUS 

WAYPOINT

World’s Best SLAM mapping   

All in one hardware   

Companion processing software   

RGB colorization software   

Optimized point cloud merging   

20+ adjustable processing parameters   

Automated Ground Control software   

Customer support + knowledge base   

Vehicle, backpack usage   

Drone enabled   

Real-time point cloud   

Observer mode OPTIONAL  

Drone camera  



AUTONOMY FEATURES
PILOT ASSIST AUTONOMOUS WAYPOINT

GPS-denied flight  

Omnidirectional collision avoidance  

Barometric pressure chance tolerance  

Magnetic interference tolerance  

Live stream onboard drone camera  

Obstacle proximity map  

Smart battery Return-to-Home  

Operate beyond line of site 

Operate beyond communication range 

Tap-To-Fly 

Smart waypoint based flight 

Guided exploration 

Intelligent path planning 

Communications loss return to home 



PILOT ASSIST MODE
AUTONOMY LEVEL 1





pilot assist mode - Autonomy Level 1 

• Omnidirectional LiDAR-based collision 

avoidance 

• GPS-denied position hold and velocity control

• Mixes pilot commands to keep aircraft safe

• Enables safe line of sight flight

• Beta release 2018, commercial launch Jan 2019

• Thousands of hours of use by customers in 

challenging environments

ZAGAT



Hovermap tablet app – PILOT ASSIST

Hovermap Wi-Fi Connection

Mission Menu

Navigation Method Menu

VESH (Shield) Menu

Shortcut to Waypoint UI 

(Autonomous Waypoint Mode)

Hovermap Odometry

Shortcut to Mapping UI

FPV Camera



AUTONOMOUS 
Waypoint MODE

AUTONOMY LEVEL 2



Autonomous BVLOS 

GPS-Denied Flight

Tap-To-Fly 

Smart Waypoints

Guided Exploration

Live Streaming 

Map

Advanced 

Failsafes

AUTONOMOUS WAYPOINT MODE – BVLOS self navigation

Built on the mission 

proven Pilot Assist 

Mode and 

10+ years of R&D



Hovermap tablet app –

AUTONOMOUS WAYPOINT MODE

Hovermap Wi-Fi Connection

Mission Menu

Navigation Method Menu

VESH (Shield) Menu

Shortcut back to Pilot Assist UI

Hovermap Odometry

Shortcut to Mapping UI

Master

Controls

Settings

Waypoint

Manager



Smart waypoints

Height Waypoint

3D Waypoint

XY Waypoint

Planar Waypoint



Future of Autonomy

Height Waypoint

3D Waypoint

XY Waypoint

Planar Waypoint



Mining Applications
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Mining Applications



2019
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Mining Applications




