
© Oxford Instruments 2022 1

Multi-dimensional Image Analysis

IMARIS
Introduction and Applications

Sales Engineer

April Hu

April.hu@andor.com



© Oxford Instruments 2022 2

Our core purpose is to support our customers in 
addressing some of the world’s most pressing 
challenges: 
• enabling a greener economy
• increased connectivity
• improved health
• leaps in scientific understanding. 

We are a leading provider of high technology products 
and services to the world’s foremost industrial 
companies and scientific research communities to 
image, analyse, and manipulate materials down to the 
atomic and molecular level.

We focus on attractive segments were our key enabling 
technologies drive long-term growth for customers and 
where we can maintain leadership positions.

1950s – 1970s 1980s 1990s 2000s 2020

Founded 1959:
Oxford Instruments is 
the first commercial 
spinout from Oxford 
University

Oxford Instruments 
develops the world’s 
first superconducting 
magnet

1980: Oxford 
Instruments delivers 
the world’s first MRI 
system

1983: Floated on the 
London Stock Exchange

The Group expands its 
global presence opening 
offices in Japan and China

Broadens portfolio across 
Semiconductor 
processing, Analytical 
Techniques & Medical 
instrumentation

Nanotechnology Tools 
strategy & focus drives 
growth

2016: Horizon Strategy

Foundations World Firsts Expansion Acceleration

Our History
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Global Footprint

Belfast, UK

Bristol, UK.

High Wycombe, UK

Oxford, UK

Paris, France

Scotts Valley, USA

Santa Barbara, USA

Tokyo, Japan

Singapore

Mumbai, India

Shanghai, China

Wiesbaden, Germany

Boston, USA

BU head offices / Manufacturing Regional Hub Sales/ Service Office Development Sites Channel Partners

28 Offices Worldwide

• Offices in 18 countries, employing over 
1600 people worldwide

• Global distribution of technical centres 
with associated engineers

• 24 hour service support with several 
support levels available

Ulm, Germany
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牛津仪器ANDOR发展历程

弱光探测、解析

及成像系统
全球制造领跑者

ANDOR
SINCE 

1989 2021
推出BC43

桌面转盘共聚焦

BC43IMARIS
SINCE 

1992
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Quantitative Image Analysis for 3D Microscopy

Quantification
•Count of objects
•Area
•Volume
•Intensity
•Position

Cell
•Volume
•Vesicles per Cell
•Distance to Membrane
•Vesicles per Nucleus
•Morphology

Filaments/Neurons
•Length, Straightness
•Mean Diameter
•Branching Angle
•Spine Density
•Spine Shape

Motion Analysis
•Speed
•Acceleration
•Cell division tracking
•Trajectory
•Event synchronization

Interactions
•Distances between structures
•Volume overlap, contacts
•3D intensity profiling
•Spatial distribution
•Co-localization

Batch and Plots
•Image processing
•Measurements
•Interactions
•Group comparisons
•Statistical tests
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Workflow of image analyzing and processing

Acquisition

File Convert

Multi-view
Stitching

Browse and
Organize

Visualize

Pre-process

Detect and
Analyze

Batch

Data output
and Interpret

Present and
Share

IMARIS

IMARIS
Stitcher

IMARIS
Viewer

IMARIS
File Converter

IMARIS
Workflow
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IMARIS Microscopy Imaging Software

IMARIS
File Converter

IMARISIMARIS
Stitcher

IMARIS
Viewer
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IMARIS Microscopy Imaging Software

IMARIS
File Converter IMARIS File Converter's redesigned GUI and batch conversion efficiently convert 

multiple large datasets to save you time.

• Conversion is multithreaded (number of cores selected by the user).

• Files dropped to conversion queue and processed with one click.

• Memory allocation increased to handle big data.

• IMARIS Convert Bio-formats.
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IMARIS Microscopy Imaging Software

IMARIS
File Converter IMARIS File Converter's redesigned GUI and batch conversion efficiently convert 

multiple large datasets to save you time.

• Conversion is multithreaded (number of cores selected by the user).

• Files dropped to conversion queue and processed with one click.

• Memory allocation increased to handle big data.

• IMARIS Convert Bio-formats. New
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Data Compatibility Versatile File Formats and Big Data

DICOM etc...

Developing Zebrafish Embryo: 1.05TB tiff => 291GB *.ims
Courtesy of K. McDole, HHMI Jamelia Farm research Campus, 
Ref: Amat et al., 2014, Nature Methods

Bio-Formats 
(IMARIS 9.9)

+

IMARIS
File Converter

New
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Hardware Compatibility

IMARIS
File Converter
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IMARIS Microscopy Imaging Software

IMARIS
File Converter

IMARISIMARIS
Stitcher

IMARIS
Viewer
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• Stitcher
• Multi-Modalities & 

Overlays
• Visualization Tools

Visualization 

• Spots
• Surfaces
• Cell 
• Filament
• Track

Object Detection 
Modules

• Colocalization
• Classification
• Affinity
• XTension

Analysis

What is IMARIS – An Overview

IMARIS
File Converter

IMARISIMARIS
Stitcher

IMARIS
Viewer
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Stitcher Capable of Stitching Large 2D, 3D and 4D tiles

IMARIS
Stitcher
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Visualize Multi-Modalities & Overlays

IMARIS
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Visualize Visualization Tools

IMARIS

IMARIS
Viewer



© Oxford Instruments 2022 24

Visualize Rendering Modes

IMARIS

IMARIS
Viewer
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Visualize Image Pre-processing

Supported Modalities: WideField, Confocal,
Confocal spinning disk, Brightfield, TIRF

Algorithms:

• Qualitative Subtractive :  No Neighbour (Fastest)

• Quantitative: Iterative (Robust)

BATCH

DeconvolutionIMARIS
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Visualize Image Pre-processing

Raw

After

IMARIS
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Detect

CellSurface FilamentSpot

IMARIS
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Spot

Count

Position
Diameter

Intensity 
Center
Angle

……

IMARIS
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Spot

Count

Position
Diameter

Intensity 

Center
Angle

……
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Spot
Colocolized Spots

Average Distance to Neighbour

IMARIS
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Surface IMARIS
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Surface

Count

Position

Intensity

Volume

Area

Morphology

……

IMARIS
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Surface

Merz, S.F. et al., Nat Commun. (2019)



© Oxford Instruments 2022 34

Machine Learning Pixel Classification – IMARIS 9.9 

IMARIS

New
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Machine Learning Pixel Classification – IMARIS 9.9 

IMARIS

New



© Oxford Instruments 2022 36

Surface 3D/4D 
Visualisation & 

Analysis
Share Support

Grüneboom, et al.. Nat Metab (2019)
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Cell
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Cell 3D/4D 
Visualisation & 

Analysis
Share Support
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Cell

IMARIS
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Cell
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Statistics and measurements for Neuroscience

Dendrites
• Length
• Mean Diameter
• Branching Angle
• Spine Density
• Resistance

Filaments
• Dendrite Branch Points
• Dendrite Terminal 

Points
• Sholl Intersections
• Spine Terminal Points
• Dendrite Branch Level

Spines
• Length
• Volume
• Mean Diameter
• Area
• Terminal Point 

Diameter

Surfaces
• Area
• Volume
• Intensity
• Position (x, y, z)
• Number (counting 

objects)



© Oxford Instruments 2022 42

Filament
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Filament
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Filament 3D/4D 
Visualisation & 

Analysis
Share Support
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Filament
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Filament



© Oxford Instruments 2022 47

Filament
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AI Powered 

Filament Tracing

Imaris 10
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Imaris 10.0 – AI Powered Filament Tracer
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Imaris 10.0 – AI Powered Filament Tracer

• Higher Throughput
• Blockwise Calculation
• Improved Rendering
• AI Powered Creation
• Usability tools

• Flexibility in sample
• Multi-scale spots
• New network model

• Easier to Learn
• Less training
• Less Support
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New Features of Imaris 10.0

Filament Feature
1. Blockwise calculation of images
2. Faster Filament object rendering
3. Machine Learning point 

classification
4. Multiscale Seedpoints

Benefit
1. Trace images greater than 

2GB and faster
2. Smooth interaction (rotation, 

selection, etc.)
3. Improves quality of results for 

poor quality images
4. Improves quality of results and 

throughput
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New Features of Imaris 10.0

Filament Feature
1. Blockwise calculation of images
2. Faster Filament object rendering
3. Machine Learning point 

classification
4. Multiscale Seedpoints
5. Visual Aides for detection type
6. Dynamic 3D measurement of 

somas and seed points linked to 
wizard input boxes

7. Pro Tips for keyboard shortcuts
8. ? Button for Reference Manual 
9. Machine Learning point 

classification
10.Swiping selection tool
11.**HDF5 “position” reader

Benefit
1. Trace images greater than 

2GB and faster
2. Smooth interaction (rotation, 

selection, etc.)
3. Improves quality of results for 

poor quality images
4. Improves quality of results and 

throughput
5. Users pick the correct path 

every time
6. Stay in wizard for all steps
7. Potentially overlooked EoU 

features are prominent
8. Easy Reference Manual Link
9. Training data can be reused
10.Faster and easier editing
11.Load Picasso localizations as 

Spots
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Neurons in a cleared mouse brain.  Pre-10.0 analysis required 
½ day of work by an experienced Imaris user.  The above result 
was completed in 13 minutes.

Sub-cellular endoplasmic 
reticulum network imaged with 
DF600 super-resolution 
microscopy and traced with 
Imaris 10.0

Microglia traced in Imaris 10.0 
with additional analysis via 
Surfaces to determine 
activation state

Imaris 10.0 – Applications
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Neuroscience

• Intensity

• Distance to Spots
• Colocalization

• ML-based creation
• Batchability

• EoU Improvements

Imaris 10.0 – Neuroscience
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Neuroscience

• Tree Structure for Neurons
• Branching
• Diameter 

• Spine characterization

• Microglia
• Alzheimer’s Disease

• Astrocytes

• Axons

Imaris 10.0 – Neuroscience
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Vasculature

• Network
• Multi-scale diameter

• Vast speed increase

• Distance to Spots
• Colocalization

• ML-based creation
• Batchable

• EoU Improvements

Imaris 10.0 – AI Powered Filament Tracer
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Sub-cellular Organelles

• In harmony with DF600

• Vast speed increase

• Distance to Spots
• Colocalization

• ML-based creation
• Batchable

• EoU Improvements

Imaris 10.0 – AI Powered Filament Tracer
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Imaris 10.0 – Sub-cellular Organelles, etc.

• Requires acquisition with a 
super-res technique 
• DF600 with SMLM
• SIM 

Resolution, resolution, 
resolution!
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Detect

Spot Surface Cell Filament

Track
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Track



© Oxford Instruments 2022 63

Track
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Track
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Track
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Track 3D/4D 
Visualisation & 

Analysis
Share Support
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Application 3D/4D 
Visualisation & 

Analysis
Share Support
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Detect Summary

Spot Surface Cell Filament
Intensity √ √ √ X

Counts. Positions √ √ √ √

Diameters √ X √ √

Volume, Area & Morphology X Est. Volume √ √ X Est. Volume

Intercellular Component Analysis: 
Num. Vesicles/Cell&Nucleus 

Num. Nuclei/Cell
X X √ X

Membrane Staining X X √ X

Network Complexity: Lengths, 
Branches, Scholl, Straightness, 

Orientation, Spines…
X X X √

Track √ √ √ √
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Analyse

Object 
Classification AffinitiesColocalization
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Colocalization
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• ImarisColoc is the most powerful
colocalization analysis tool to quantify and
document codistribu-tion of multiple stained
biological components.

• Co-localization available for 2D, 3D data and
time series

• Co-localized regions can be presented as new
3D or 4D color channel

• Users can expand or narrow the region from
which histograms for colocalize-tion are
computed

• Automatic calculations: Pearson’s coefficient,
Mander’s coefficient, co-localized voxels, co-
localized percentages

Colocalization – ImarisColoc
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Object Classification

Ex: Cell migration Ex: Triplets colocalization Ex: Identification of regions

1 Parameter 2 Parameters Machine Learning
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Affinities
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Customization

Expand IMARIS power with Imaris XTension (plugins)

Integrate XtensionsWrite Your Own XTensions

Python

Matlab
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Customization

• Multiple plugins 
already incorporated

• Direct Bridging

Connect to Fiji & ImageJ
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Share

Animation Snapshot
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Share Result Share Support

Imaris viewer
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Support Online Learning Resources 

Learning center

imaris.oxinst.com/learning/

• Webinar recordings
• Customer case Study
• Tutorial videos
• IMARIS Homeschools
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Support Bilibili: 牛津仪器 - Imaris

操作教程

新版本发布

前沿应用分享
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IMARIS Resources

• Free Imaris File Converter: 

https://imaris.oxinst.com/microscopy-imaging-software-free-trial 

• Free Imaris Viewer:

https://imaris.oxinst.com/imaris-viewer 

• Free 10 Days Trail:

https://imaris.oxinst.com/microscopy-imaging-software-free-trial

• System Requirement for Windows and Mac:

https://imaris.oxinst.com/support/system-requirements 

• Imaris Home School

https://imaris.oxinst.com/homeschool 

• Bilibili, Account：牛津仪器-Imaris

https://space.bilibili.com/512602011/video 
欢迎关注

牛津仪器官方微信公众号

https://imaris.oxinst.com/microscopy-imaging-software-free-trial
https://imaris.oxinst.com/imaris-viewer
https://imaris.oxinst.com/microscopy-imaging-software-free-trial
https://imaris.oxinst.com/support/system-requirements
https://imaris.oxinst.com/homeschool
https://space.bilibili.com/512602011/video
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Thanks for your attention！

欢迎关注
牛津仪器官方微信公众号
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IMARIS filament

IMARIS-Dendritic spine 
reconstruction and classification

El-Saadi, M. W. et al. Tracing brain genotoxic stress in Parkinson’s disease with a 
novel single-cell genetic sensor. Sci. Adv. 8, eabd1700 (2022).

IMARIS in Publications 
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Todorov, M. I. et al. Machine learning analysis of whole mouse brain 
vasculature. Nat Methods 17, 442–449 (2020).

IMARIS in Publications 
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Kosmidis, S., Negrean, A., Dranovsky, A., Losonczy, A. & Kandel, E. R. A fast, 
aqueous, reversible three-day tissue clearing method for adult and embryonic 
mouse brain and whole body. Cell Reports Methods 1, 100090 (2021).

IMARIS in Publications 
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Barak, T. et al. PPIL4 is essential for brain angiogenesis and implicated in 
intracranial aneurysms in humans. Nat Med 27, 2165–2175 (2021).

IMARIS in Publications 
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Green, L. A., O’Dea, M. R., Hoover, C. A., DeSantis, D. F. & Smith, C. J. The 
embryonic zebrafish brain is seeded by a lymphatic-dependent population of 
mrc1+ microglia precursors. Nat Neurosci (2022) doi:10.1038/s41593-022-
01091-9.

IMARIS in Publications 
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IMARIS in Publications 

Extended Fig 7e, IMARIS reconstruction quantification from female e14.5 dorsal 
raphe nucleus microglia. Statistics shown for animal averages (large circles), 
small circles are individual microglia. (n = 3 mLFD, 5, mLFD+Trp, 6 mHFD, 5 
mHFD+Trp from 3 litters/diet).

Extended Fig 7l, IMARIS reconstructions from female mLFD and mHFD control and cKO e14.5 DRN. Statistics ran 
for animal averages (large circles), small circles are individual microglia. (n = 7 mLFD control, 5 mLFD cKO, 5 mHFD 
control, and 4 mHFD cKO from 7 mLFD and 5 mHFD litters)


