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Ommatidia LiDAR
2Madrid

► Founded in 2020

► ESABIC member for the first two years

► Located in Spain and in the Netherlands

► We are now 7 and growing

► EIC Seal of Excellence 2021
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ToF vs. FMCW
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Ommatidia’s LightField Sensor
4
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Ground Metrology

• 128 Channels

• Interferometric absolute measurement

• 20.000 points/s

• 6µm/m

Ommatidia Q1

• Antenna measurements

• Composite structures

Aerospace

Civil Engineering
• Imaging vibrometry for structural analysis

Production

• Automotive manufacturing

• Naval engineering



Solution
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Contactless

No markers
Any surface

No preparation

Accurate

Absolute Distance
1µm/m
1 µrad

Fast & Effective

Simple Setup
>20,000 pts/sec

>50m range

Insightful

Vibrometry for
structural analysis



Application to In-Orbit Metrology
ESA project – In-orbit surface metrology for large deployable reflectors
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Reflector knitted 

mesh (L-Band)

Point cloud of the LDR surface 

Goal: Develop a metrology instrument at 

TRL 4 for in-orbit surface characterization 
of LDRs with high accuracy
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In-orbit surface metrology for large deployable reflectors
Design and manufacturing of the metrology breadboard – 3D receiver sensor

Lens Array
Photonic
Circuitry

Ouptut Gratings
Fiber inputs

Tapered Input
Gratings

3D receiver sensor – silicon nitride platform

3D receiver sensor (Ommatidia’s patented

technology):

⮚ 121-channel parallel sensing on a

photonic integrated circuit chip:

⮚ 121 interferometers in a chip of 5mm

x 12 mm that gives 121 simultaneous

measurements

⮚ Array of grating couplers + microlens

array (MLA) to collect light from the

scene

⮚ FoV is increased to 45 degrees with a

standard objective

3D receiver sensor wafer

Signal from LDR

Reference signal
Mixed signal 
collected by a 
line camera

In-orbit surface metrology for large deployable reflectors

Our approach in the project - 3D photonics receiver sensor– metrology 

system

Application to in-orbit metrology

FVA

3D receiver

MLA

Array of 
gratings



Application to in-orbit metrology
Our approach in the project – Metrology instrument
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Main components:

Illumination

► Low noise high power laser source

► Custom collimator

► Diffractive optics element (DOE)

Collection

► Standard objective

► 3D receiver sensor + MLA + line

InGaAs camera

Electronics

► Embedded computer

Illumination

Collection

3D receiver + MLA
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In-orbit surface metrology for large deployable reflectors
Design and manufacturing of the metrology breadboard – 3D receiver sensor

In-orbit surface metrology for large deployable reflectors
Our approach to the challenge – working principle– metrology system

Application to In-orbit metrology

Metrology instrument 

L-band LDR – 4.5m diameter Distance to LDR = 5m

Coded 

retroreflective 

markers

attached to 

the LDR



Metrology instrument 

Application to in-orbit metrology
Our approach to the challenge – working principle–

121 distances: 3D receiver sensor

121 directions: DOE

Point cloud 

generation 

algorithm

Simultaneous acquisition: 

Distance + Directions

Point cloud (x, y, z) – surface reconstruction
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Main characteristics of the metrology instrument:

► Fully akinetic system

► Immunity to external radiation (i.e., sun radiation) due to

the coherent nature of the system

► Preliminary assessed measurement accuracy of 100 µm

► Acquisition time of seconds

► Field of view adapted to the application in hand

► Compact design to accommodate to the available

space resources

► Possibility to scale up the number of channels



Application to ground metrology 
Our approach to imaging vibrometry of deployable reflectors for space

Hassle-free structural analysis with
Ommatidia’s Q1 Multi-channel Laser Radar
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In-orbit surface metrology for large deployable reflectors
Design and manufacturing of the metrology breadboard – 3D receiver sensor
In-orbit surface metrology for large deployable reflector

Future applications 
Space manufacturing and assembly
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In-orbit surface metrology for large deployable reflectors
Design and manufacturing of the metrology breadboard – 3D receiver sensor
In-orbit surface metrology for large deployable reflector

Future applications 
Navigation

Approaching

► For long range solutions exist

► But LiDAR could play a role at

shorter ranges

Environment awareness
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In-orbit surface metrology for large deployable reflectors
Design and manufacturing of the metrology breadboard – 3D receiver sensor
In-orbit surface metrology for large deployable reflector

► Need to climb the space TRL ladder

► Will require a change of technological platform (Silicon photonics)

► However we have entered such a change for the automotive

► We can definitely built on that experience too

Future applications 
and many more….



Questions?


