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• Plant biology, + Many others
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Import -- Imaging modalities

Developing Zebrafish Embryo
1.05 TB tiff series converted to 
291 GB .ims file

Courtesy of K. McDole,
HHMI Jamelia Farm research Campus, 
Ref: Amat et al. 2014,Nature Methods



- Olympus Cell^R 1.1 (*.tif, *.tiff)

- Olympus FluoView (*.tif, *.tiff)TIFF

- Olympus OIB (*.oib)

- Olympus OIF (*.oif)

- Olympus VSI (*.vsi)

- Open Microscopy Environment Tiff (*.tiff, *.tif)

- Open Microscopy Environment XML (*.ome)

- OpenLab LIFF (*.liff)

- OpenLab Raw (*.raw)

- Quick Palm (.quickpalm, .tif)

- Scanalytics: IPLAB (*.ipl)

- SlideBook Slide (.sld)

- TIFF (adjustable file series) (*.tiff)

- TILLvisION (*.rbinf)

- Ziess Zen (*.czi)

- Zeiss Axiovision (*.zvi) 

- Zeiss LSM410, LSM310 (*.tif, *.tiff)

- Zeiss LSM510, LSM 710 (*.lsm) 

- Andor: Multi-Tiff (Series) (*.tiff, *.tif) 

- Andor: iQ ImageDisk (*.kinetic)

- Applied Precision DeltaVision (*.r3d, *.d3d, *.dv)

- Biorad MRC 1024, 600 Series (*.pic)

- Biovision: Ivision (.ipm)

- Bitplane Scene File (*.imx)

- Hamamatsu/Compix SimplePCI (*.cxd)

- BMP (adjustable file series) (*.bmp)

- Huygens and Huygens Compatible Nikon  ICS File (*.ics, 

*.ids)

- Gata Digitial Micrograph (*.dm3)

- Imaris 2.7, Imaris 3, and Imaris 5.5 (*.ims)

- IMOD binary file (*.imod, *.mod), object scene file

- Leica Image Format LIF (*.lif)

- Leica LCS (*.tif, *.tiff, *.lei, *.raw)

- Leica Series (*.tif, *.tiff, *.inf, *info)

- Leica TCS-NT (*.tif, *.tiff)

- Molecular Devices (Formerly Universal Imaging now MDS 

Analytical Technologies) Metamorph Stack (*.stk)

- Micro Manager (*.tif *.tiff *.txt)

- MRC (*.mrc, *.st, *.rec)

- Nikon ND2 (*.ND2)

-Perkin Elmer: Ultraview (*.tim, *.zpo)

-Prairie Technologies (*.xml *.tif) 

Supported files



Import – Big Data 

Imaris file converter for large datasets



Imaris File Converter is Free!

Import – Big Data 
Imaris file converter



Background Subtraction
Removes background in order to improve signal to noise

Background subtraction applies a Gaussian filter to define the 

background at each voxel, then performs a Baseline  Subtraction of this 

variable background. The filter width is determined by the size of the 

smallest structure of interest. 



2 slice view

original bkgd sub



Visualize
Solutions for Correlative Microscopy

EM Image

Light microscope Image



Visualize

Solutions for Correlative Microscopy



Visualize
Volume Rendering Modes

MIP Normal Shading Blend



Volume Rendering modes

Blend with peak

MIP Blend with step

MIP



Visualize

OrthoSlicers

Clipping plane

ObliqueSlicer

Annotations
Image courtoisy Gaby G. Martins,
Advanced Imaging Unit Facility Head, 
Oeiras, Lisbon

Visualization tools



OrthoSlicer

• Orthogonal plane on which 
original data are projected

• Can be moved within the 
dataset

• “Extended section” adjusts 
slices thickness



Oblique Slicer

• Plane on which original data are 
projected

• Can be freely moved and 
rotated within the dataset 
(similar to Clipping Plane)

• “Extended section” adjusts 
slices thickness



Clipping Plane

• Cuts away objects on one side of the plane
• Allows you to look inside any object
• Can be freely rotated



Clipping Plane

Use this rod to 
freely rotate the 
plane

Use this rod to 
change the 
position of the 
plane

Only cuts objects lower in 

Imaris tree



Snapshot



Movie Creation: Keyframe Animation 
• Define special 

Keyframes with 
defined settings 
(zoom, rotation,...)

• Imaris calculates the 
frames between the 
defined positions

Setup the Animation
1. Turn the image view to the starting position.
• Klick “Add” to add a keyframe
• Change the image view
• Klick “Add”...

• Choose the total number of frames of 
the movie

• In the settings window you can 
choose the frame rate of the movie

• Press the Play button to play the 
movie

• Press the Record button to export the 
movie



Visualize



Visualize Exporting data
Export snapshots and videos Working interface: gallery, section, 3D  





Detect & Analyze

Surfaces Spots Cells Filaments

Lineage/Tracking Colocalisation Customisation( XT)



Spots Detection



28

Imaris MeasurementPro

圖像定量分析的重要工具

通過Imaris MeasurementPro模組進行幾何和強度測量，從而得到定量結果!

⚫ 得到點和表面的體積,表面積,橢圓性參數,球化率等結果,並即時展示和輸出.

⚫ 精確測量每個Channel多個物體的強度值

⚫ 提取或刪除感興趣物體以及相關的定量參數

⚫ 進行基於統計結果的排序和分類

⚫ 在感興趣物體內任意位置添加多個點,可以得到他們之間的距離

⚫ 基於2D的感興趣區域可以生成3D視圖,並同時得到3D測量結果.

MP



Spots for spherical shapes



Surfaces
Allows for detection the boundary of structure, 
Object Creation and segmentation

Automatic



Surface Semi-automatic  and  Manual

Image Courtesy Tom Deerinck and Dr. Mark Ellisman,
National Center for Microscopy and Imaging Research,
University of California, San Diego. 

Adaptive Contour Tracer



Slicer view

Volume view

Quantification

Drosophila Egg Chamber. Image 
courtesy of Wei. Dai, Montell’s
lab, Department of Molecular, 
Cellular and Developmental 
Biology, UCSB

Count
Position
Volume

Area
Intensities

Morphology …



Surfaces for irregular fully stained shapes



Surfaces-Spots Interactions



Machine Learning Classification



Imaris Cell

揭秘細胞間和細胞內的交流

Imaris Cell模組對每個單獨的細胞進行個體研究，從而分析多個細胞間或者細胞內的交流狀態。

⚫ 揭秘細胞間和細胞內細胞器的關係!

⚫ 揭秘細胞內細胞器等級的關係!

⚫ 對有獨立生物學意義的細胞或者器官進行分析

⚫ 自動展示和分割細胞膜

⚫ 對大量的囊泡狀物體進行自動檢測和分類

⚫ 對3D/4D圖像進行細胞等級的研究

⚫ 對細胞功能,如胞間通訊,進行機制和結構研究

⚫ 智慧導航讓您輕而易舉的操作.

36

Cell



Cell
Automatic detection of Cells, Cell Membranes and Vesicles; analysis of data on a 

“per-Cell-basis”; study of intra cellular relationships... 



Cells, Nuclei and 
Organelles

Detection modes

Cells and Nuclei Cells and Organelles Only Cells



Cytoplasmic staining

Combines Surface and Spot 
models to automatically 
detects cells and their 

components



Organoid, Dr Luke Boulter, Leverhulme Trust-Chancellor's Fellow, Principle Investigator, MRC Human Genetics 
Unit, Institute for Genetics and Molecular Medicine, University of Edinburgh.

Membrane staining



Cell Statistics
Organized into :
• Cell
• Nuclei
• Vesicles

Counts
Volume, Area, Diameter
Position
Intensities
Morphology … Vesicles colored according to 

their distance
to the cell membrane
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FT

Filament Tracer

對神經以及絲狀結構進行智慧分析和視覺化

Filament Tracer模組對絲狀結構自動檢測，示蹤和結構分析

⚫ 使用全自動,手動,AutoPath以及AutoDepth等方法實用有效的神經示蹤.

⚫ 獲得分支長度,直徑,體積及神經拓撲學等眾多神經專業分析參數

⚫ 對手動畫出的分支進行自動中心定位,並與相鄰的區域進行自動連接

⚫ 實用的多種分支選擇方法

⚫ 使用先進的專業展示功能能夠實現絲狀體和非絲狀結構的同時展示

⚫ FilamentTracer的資料結果可用於進一步分析

⚫ 結合更多模組,實現複雜的絲狀體資料處理



Filament for tree-like shapes



Filament for networks
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ImarisTrack/ Lineage

探索運動的意義

Imaris Track是用於3D/4D圖像追蹤的前沿科學分析方法

⚫. 提供多種追蹤演算法優化分析結果

⚫ 實現數以千計的大規模即時追蹤

⚫ 方便的手動修改創建軌跡

⚫ 基於物體的大小,強度,形狀,速度,運動方向,運動曲度等多種參數實現自動追蹤

⚫ 運動軌跡以路徑,運動方向,"Dragon Tails"等多種方式展示,排序及分類

⚫ 自動跟蹤3D+時間序列的運動物體

⚫ 與ImarisXT模組結合實現更強大的特異性追蹤

Track



Lineage/Tracking
Lineage enables the study of cell lineages, including cell division detection
Tracking is the solution for 3D and 4D object tracking



Image courtesy Willy Supatto, Laboratory for 
Optics and Biosciences,
Ecole Polytechnique, Palaiseau

Different Algorithms

▪ Autoregressive

▪ Autoregressive Expert

▪ Connected Components

▪ Brownian Motion

▪ Lineage (standard, cells with 
space between them)

▪ Lineage (Maximum overlap)



Autoregressive



Connected Component



Lineage Tracking - Standard



Lineage Tracking – Maximum Overlap

T1 T10 T17 T21



Manual Edit



▪Track object properties over time 
(morphology, intensity, volume, position)

▪Track length, duration, straightness

▪ Speed, acceleration

▪Cell cycle  / division (generation, time 
between divisions, etc...)

▪Generation of Cell Lineage Trees

Statistics
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Coloc

ImarisColoc

揭秘3D/4D空間位置關係

ImarisColoc模組説明使用者獲得3D/4D空間共定位定量資訊，並進行空間視圖展示

⚫ 提供多種空間共定位區域的選定方法

⚫ 根據國際標準自動計算共定位閾值

⚫ 即時獲得共定位資料,得到的結果可進行進一步分析

⚫ 空間共定位結果可以展示為新的Channel,並進行進一步的渲染分析



Colocalisation
• Co-localization in 2-D, 3-D and 4-D images
• Possible of >2 channels 

• Histogram
• Intensity scaling 



• Calculate statistical parameters such:
Pearson Coefficient
Manders Coefficient
% of Colocalization

Colocalisation
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XT

ImarisXT

顯微圖像計算方法的革新

ImarisXT通過與其它經典軟體的交互調用，實現了多功能拓展, 為您的實驗提供更多的計算方法!

⚫ 探測前沿科研未知參數的工具，回答您最想要知道的問題

⚫ 在影像處理,分離,分類以及報告等方面增加更多的計算方法.

⚫ 新功能與常用介面無縫整合,方便用戶調用

⚫ 流暢的與Matlab,Java,C++,C#,Visual Basic以及其他經由COM的軟體互相導入資料

⚫ 模組內置了其他人員開發的常用計算方法

⚫ 實現電腦技術與生物研究的完美整合



Customisation (XTension)

• Incorporate your own Xtensions

• Custom your analysis in: 

Integrated Fiji/ImageJ
C++



http://open.bitplane.com

• Offers  source  code of numerous XTensions to Imaris and allows 
researchers to share …

• More than 40 XTensions already coded and fully editable

Share XTensions

http://open.bitplane.com/


Xtensions : example Colocalize Spots
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Vantage

ImarisVantage

超越視覺展示圖像效果

Imaris Vantage採用資料與立體視圖結合展示的模式，清晰的展現隱藏在多維圖像資料中複雜的相互關係

⚫ 實現您預想的多維資料展示模式

⚫ 對2D-5D資料進行立體視圖展示

⚫ 最大限度的視圖展示統計結果之間的關聯

⚫ 對軌跡按照一定屬性進行分析和排列

⚫ 在任意視圖中自由添加注釋

⚫ 在發表文章和展示時方便的添加分析處理結果



Data Plotting



Hypothesis Testing



Data Mining

• t-test, f-test

• Wilcoxon test

• Kolmogorov-

Smirnov test



©  Oxford Instruments 2020

Direct intergation of Batch and Image processing, including Deconvolution

Folders mirrored from 
OS file system

Works with:
• Local Systems
• External Drives
• Network Drives

• Automatic detection of all microscopy image files.
• Quick Thumbnail generation for individual datasets from multi-

image files
• One Thumbnail for .tiff stacks
• Hide or remove files from Arena and/or drive

Extraction of metadata

Control center for File conversion and 
Batch process

Microscopy Image Browser - ARENA



One Pipeline –Batch Processing Setup

• Deconvolution and
Image Processing 
Filters

• Multiple Object 

Wizards

• Editable Batch Pipeline



Batch processing in Arena



Imaris 9.7新功能

新增 Spatial analysis 物件在立體空間中的相互關係的分析概念

應用1: Volume Overlap

Surface 模組新增了兩個分析參數項目

-- Overlapped Volume to Surfaces Surfaces

-- Overlapped Volume Ratio to Surfaces

原圖
有兩種不同染劑

針對不同染劑分別進
行Surface分析, 即可獲
得Volume Overlap結果



新增 Spatial analysis 物件在立體空間中的相互關係的分析概念

應用2: Attraction to Surface

分析細胞(黃色)是否被血管(靛藍色)吸引

原圖

黃色代表細胞

靛藍色代表血管

細胞使用Spots進行分析

血管使用Surface進行分析

軟體會計算每個Spots所對應Surface的最短距離進行統計,

並可使用Vantage新功能 Spatial View繪製圖表.

於Spatial View圖表內, 軟體會呈現空間中物件隨機分布曲

線(黃色虛線), 以及分析圖檔的分布曲線(黃色實線)

Imaris 9.7新功能



新增 Spatial analysis 物件在立體空間中的相互關係的分析概念

應用3: Image intensity around the surface (3D Intensity Profile)

於Vantage Spatial view可顯示影像中Channel平均強度與Surface距離的關係, 意即可分析Channel平強度是否

依據與Surface距離而改變

原圖

黃色代表actin

紫色代表Mitochondria

Actin與Mitochondria分別

使用Surface進行分析
Mitochondria隨著與Action surface距

離的遠近, 其平均強度的變化

Imaris 9.7新功能



新增 Dynamic analysis 物件動態變化分析: Event 概念引進

如: Cell Division Events --當一個細胞即將變兩個細胞的那個時間點設為一個Event

時間點T3有一個細胞正要進行細胞分裂(因為細胞核強度最強), 此時可標定Event

時間點T6有第二個細胞正要進行細胞分裂, 此時標定Event

時間點T10有第三個細胞正要進行細胞分裂, 此時標定Event

將此三個細胞選取後, 將Event設定成時間0點, 則可分析這三個細胞在進行細胞分裂前後的各式參數變化

細胞分裂前後體積的變化

Imaris 9.7新功能



Imaris 9.8新功能

新增 Object on Slicer 



Imaris 9.8新功能

新增 Filaments Drawing in Slicer Mode



Imaris 9.8新功能

新增 Filament Soma Detection

9.7以前 9.8



Surfaces

新增 Labkit for Pixel Classification

Imaris 9.9新功能



Thank you!
美嘉儀器股份有限公司


