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IMARIS - The Ideal Solution to Interactively Analyze Microscopy Images

Imaris Imaris

File converter Imaris Viewer
(Free) (Free)




Imaris File converter

Input QOutput

Drag & Drop Files, or click Button
below to add Files.

@ Same Folder as Input File

Add Files.. O Specific Folder: ' Browse
Input Output Voxel Size
D:AImaris stitcher 202207 12\561 laser\1.TIF D:Almaris stitcher 202207 12\561 laser\1.ims 0.900, 0.200, 3.000
D:Almaris stitcher 202207 12\561 laser\2.TIF D:Almaris stitcher 202207 12\561 laser\2.ims 0.900, 0.800, 3.000
DAlmaris stitcher 20220712\561 laser\3.TIF DAlmaris stitcher 202207 12\561 laser\3.ims 0.900, 0.800, 3.000
D:Almaris stitcher 20220712\561 lasen\4.TIF D:Almaris stitcher 20220712\561 laser\4.ims 0.900, 0.900, 3.000
DAlmaris stitcher 20220712\561 laser\5.TIF DAlmaris stitcher 20220712\561 laser\5.ims 0.900, 0.800, 3.000
DAlmaris stitcher 20220712\561 laser\&.TIF DAlmaris stitcher 20220712\561 laser\6.ims 0.900, 0.800, 3.000
DAlmaris stitcher 20220712\561 lasen\7.TIF DAlmaris stitcher 20220712\561 laser\7.ims 0.900, 0.800, 3.000
DAlmaris stitcher 20220712\561 lasen\8.TIF D:Almaris stitcher 20220712\561 laser\8.ims 0.900, 0.800, 3.000
DAlmaris stitcher 20220712\561 lasen\9.TIF D:Almaris stitcher 20220712\561 laser\9.ims 0.900, 0.800, 3.000

Output

D:A\Imaris stitcher 202207124561 laser\1.TIF

D:\Imaris stitcher 20220712\561 laser\1.ims

D:A\Imaris stitcher 202207124561 laser\2.TIF D:\Imaris stitcher 20220712\561 laser\2.ims

. D:A\Imaris stitcher 20220712\561 laser\3.TIF 20220712\561 laser\3.ims
___________________________________________________________________________&:w _______________________________________________________Wi;

' D:AImaris stitcher 20220712\561 laser\4.TIF ’ D:A\Imaris stitcher 20220712\561 laser\4.ims

. D:AImaris stitcher 20220712\561 laser\5.TIF . D:A\Imaris stitcher 20220712\561 laser\5.ims

' D:AImaris stitcher 20220712\561 laser\6.TIF ’ D:A\Imaris stitcher 20220712\561 laser\6.ims
. D:AImaris stitcher 20220712\561 laser\7.TIF . D:\Imaris stitcher 20220712\561 laser\7.ims
‘ D:A\Imaris stitcher 20220712\561 laser\8.TIF ‘ D:\Imaris stitcher 20220712\561 laser\8.ims
‘ D:A\Imaris stitcher 20220712\561 laser\9.TIF . D:\Imaris stitcher 20220712\561 laser\9.ims

Preferences.. = About..

Selected Input File

Remave All

Start All

Cancel All



IMARIS - The Ideal Solution to Interactively Analyze Microscopy Images

Imaris stitcher

Imaris: a modular software

Measurement
Pro
ClearView Lineage/Track
v
" Batch
: Imaris = 4
. Coloc
Core |
Cell

Vantage

FilamentTracer




Imaris Stitcher
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Import -- Imaging modalities

—a0um

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
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Import -- Formats

Visualizing volumetric data
Rendering a 3D volume from 2D slices
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Import -- Formats

Or Even 4D...
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Background Subtraction

Removes background in order to improve signal to noise
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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



ClearView GPU Decon.

For different imaging modalities
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Spine Morphology Colocalisation

Golgi Segmentation



Visualize
Solutions for Correlative Microscopy

Light microscope Image

EM Image

Overlay electron microscopy over light microscopy images

Irmage courtesy of Amita Corur and Randy Schekman, University of Calfarrma, Berkeley



Visualize
Solutions for Correlative Microscopy

| sections relative to one another and ages of physical sections relative to one another and

Arrange images ange
entire specimen reconstruct entire specimen



Visualize
Volume Rendering Modes

MIP Normal Shading Blend



Volume Rendering modes

Fle 6t View imageProcesing Fiji IDView Help

L

e

el « O—

© Mol Shadog

Atie iy Defst Labels ~
[
e

300 um

» mow un - B Gree Prasoes O

" @ Setings | / oraw K statistis
TS Mode
O mP ® Blend
# _ O Normal Shading QO shadow Projection
- > 0 Rendering Quality: [ ]
Blend Mode

B Channel 2-FITC
[ Channel 3 - Texas Red

iC AP eSss|
" -
“ Opadty: v 0.04 ~
> Min: v 1950.04 ~ Max: ¥ 2428.35 «
‘ Graph Shape: O Step ® Peak
J Auto Adjust all Channels

Blend with peak



Visualize

Visualization tools

Clipping plane Annotations




OrthoSlicer

» Orthogonal plane on which
original data are projected

« Can be moved within the
dataset

« “Extended section” adjusts
slices thickness

" Setbings
Slice Orientation Extended Section
¥Z Plane
0,200um
XZ Plane
J| ] Surpass Scene )
J] =2 Light Source 1 @ XY Plane v | Show Frame
J| [E] Frame
&2 Volume Slice Position

] ﬁ. COrthe Slicer 1 6.200
7] % Ortho Slicer 2 U :

J] = Ortho Slicer 3



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

E}) Settings
Orientation Extended Section
¥Z Plane 0,307um
v [ Surpe.uss Seene XZ Plane 7| Show Frame
/| 22¢ Light Sourcel
/| [E) Frame XY Plane
4P Volume
Position Camera

7|5 Oblique Slicerl

Recenter

Orthogonal View



[W] ] Surpass Scene

91§ LightSource 1 Clipping Plane

[V B Frame
[v| =& Clipping Plane 1

V] &g Volume « Cuts away objects on one side of the plane
» Allows you to look inside any object
» Can be freely rotated




Snapshot =

Snapshot

File Edit View Image Processing Fiji 3D View Help

D E R (5 »¢« € 88 2 @0

Surpass | Vantage Open Save SaveAs (3D View | Slice Section Image Proc Coloc Annotate Animation Snapshot

B YK Preferences

Systent Snapshot

Display
Loading
Calculation
Time Size:
3D View

Creation Parameters

Save

® Window

Vantage Plots O Fixed Width: ~ Height: ~
Statistics

Statistical Tests DPL: ~ 300.00

Snapshot

CustomTools Save as type: TIFF Image (*tif) ~

Batch

Licenses
Update

Data Collection
3D Cursor O Transparent Background

Annotate <

Arena Open Saved File in default Image Viewer v g B LN

Advanced \/ & B -
Image Output Directory b / i
& s
O Source Image Directory S ’ Y 4
4 o /7
A 8 2 P,

® Alwave Promr o
® Always Prompt User L/

Copy to Clipboard

Save to File

O Custom:

Open Output Directory

i Cj Imaris Configurator... , / : N / /
4 B

%hoﬂé@st
! -

-6.755

» Zoom: 12




Movie Creation: Keyframe Animation

» Define special
Keyframes with
defined settings
(zoom, rotation,...)

* Imaris calculates the
frames between the
defined positions

Key Frame Animation
Key Frame Rotations Animation

Add Custom... 1600 x 1200 UXGA (4:3) 100  Frames

+360° ...zontatl 1600 1200 Settings...

Setup the Animation  Choose _the total number of frames of
1. Turn the image view to the starting position. the movie _
. Klick “Add” to add a keyframe * In the settings window you can _
. Change the image view choose the frame rate of the movie
« Klick “Add”... « Press the Play button to play the
movie

* Press the Record button to export the
movie



Visualize



Visualize Exporting data

Working interface: section Export snapshots and videos







Detect & Analyze

Surfaces Spots % Cells & Filaments @
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« Surfaces

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

Automatic




® Surface Semi-automatic and Manual

Adaptive Contour Tracer

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




@ Surfaces for irregular fully stained shapes

—Source
Wei. Dai, Montell's lab, Department of Molecular, Cellular and Developmental Biology. UCSB




« Surfaces

Trainable Al Image Analysis for Everyone

MHeUFEERELTRER
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« Surfaces

Ny 0:00 < B O



Quantification

Count
Position
Volume

Area
Intensities
Morphology ...

e

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

Volume view



.
Spots
Allows for detection the number of objects
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Image courtesy of M. Belle, D. Godefroy, Dr. C. Sotelo
Chédotal team, Institut de la Vision, Paris, France.

[win] A wosod
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—Source
Drosophila Embryo: Embryology course at Woods Hole, Marine Biological Lab, Mass, USA.



Spots Statistics

Count
Position
Diameter
Area

0000 ameterX - 439

Filter / Classify objects 9
Color code objects

Intensities ...



Native Distance Measurements

X . Al - Y me

Easy met'hod to understand the spatlal relatlonshlp of one
population of cells organelles or obj_ects to another -')\“

population. Fere.t



&+ @ Surfaces-Spofts Interactions




=« @ Machine Leaming Classification




Measurement Pro
Line and angle measurements




Measurement Points

Intensity Profiles




“  Filament Tracer

Allows for measurements of neuronal or other branching structures
(eg. Mycorrhiza, blood vessels, mitochondria network etc.)
 Segement properties (length, diameter, etc.)
 Branch Angles
 Number of end points and branch points
e Spine classification

* Etc.



Automatic

Tree-like branching
Structures

Image courtoisy Dr Benjamin E.
Deverman, PhD

Senior Research Scientist, California
Institute of Technology.

Network
Structures
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“  Filament Tracer

1. Filament New Workflow for Neuron Tracing {j

Imaris 10.0 A ffiECiBHEFEAHFE ML RO AILIRE, & B T8 BRI T EHITHELAG AT ( Soma), fREGHHIZEAH%R (Filament)
sGAM] Seed points , {EFIFEA/3HH Seed Points DK FTEEA=HYSegment g i B 18", AGHEITHIIlGK, FEie i  Tikeney
(Machine Learning), $1¥%1¥85EE2{5: (B4 “4F" 1Y Seed Points DL Kz Segments [MIES G (ESS ., 1% Seed Points DL Kz Segment HY434H
& Imaris10.00Y 8 RE, i B IIERER TS 2 BT, $ROE S PR DA R R 73 T4 AR

2. Seed Points

O ]'0"'

3. Segments 4. Good, Bad Segments 6. Shortest Path Tracing




“  Filament Tracer

2. Filament New Workflow for Network Tracing NY) vy Y jE)

BT AEE SRR IEHE S D B, B & B P AL, SARBHE AT G I EORIAHER (Filament) EHY Seed points , {52 FHE ] 73745
Seed Points DLk Ft/EE A HY Segments 2“4 B0 587, M AEF TR 4R, PR AS & HE TR ERE2 T (Machine Learning), ST EETREAG IR U
[ Seed Points DL Kz Segments [ & {5 a 405, [LAHREAEYEE £, o] IR /oA 4R 458, 40:680°E ( Microtubules), NS 44
(Endoplasmic Reticulum), fJLEHZE [ ( Actin Filament)... =5, t 0] & A ME 5547,

2. Segments

3. Good, Bad Segments

Vascular




“  Filament Tracer



Semi-automatic

Torch View
| m——




CBITPLANE

. Scientific Software

Filament Element Visualization

Spine Ssgmant KDendrlte Terminal Point

, [7‘/ l V li\r Ir\f [7‘/ I %7 , Variable Value Unit Depth Type

Pt Diameter 1291 um 2 Spine Terminal

Style Pt Distance 39.556 um. 2 Spine Terminal
Spine Area 12.014 um”2 2
. > - Spine Attachment Diameter 1291  um 2
Line 1 pixe Spine Avg. Diameter 1291 um 2
Spine Branchings 0 2
Cvlinder |1.000 Spine Length 2962 um 2
Y Spine Orientation Angle 176381 * 2
1. 008 I Spine Resistance 2262 1/um 2
@ Cone scale Skl 0999 2
Spine Terminal Diameter 1291  um 2
2

Spine Volume 3878 um*3

Pl Show Dendrites |¥| Show Spines

[¥] Beginning Point "] Attachment Points
[T] Branch Points Branch Points

Spine Terminal Point

Dendrite Segment

Variable Value Unit Depth Type

Terminal Points

L Terminal Points

{PtBranching Angle 171123 Spine Attachment

Pt Diameter 1201  um Spine Attachment
Pt Distance 45817 um Spine Attachment
U Pt Branching Angle 75483 * Spine Attachment
Pt Diameter 1291 um Spine Attachment
Pt Distance 48371 um Spine Attachment
/ Pt Diameter 1201 um Dendrite Terminal
i i Pt Distance 50596 wum Dendrite Terminal
sp|ne BranCh POInt Dendrite Area 29858 um™*2
Dendrite Avg. Diameter 1291  um

Dendrite Branching Angle 5035

Dendrite Branching Angle B 37.824

Dendrite Length 7361 um
Dendrite No. Spines 2

Dendrite Orientation Angle  -8.017
Dendirite Resistance 5622 1/um
Dendrite Spine Density 0272 1/um
Dendrite Straightness 0992

Dendrite Volume 9638 um”3

Dendrite Branch Point «

L A A R P PR IR P TP P

NN

i .

Spine Attachment Point
@—— Dendrite Root Point

Explore the Next Dimension




Statistics
Organized into ;
* Filaments :
 Dendrites : .
* Spines possion X ur)

Such as length, diameter, volume,
branching hierarchy, Sholl
Analysis, spine density &
morphology, filament tracking ...
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® Cell

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

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




Detection modes

@OOE

Cells, Nuclei and

Organe lles Cells and Nuclei Cells and Organe"es Only Cells
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Cytoplasmic staining

Pr M
surgl r i '
3‘ = P 5 ;:'-.', g,
. . -z e
N e
[ -
: ':a'r,,
- e
. i
. - . .
!"';'_. ‘.f_ P e T
'5" f’l ..
: (L L |
e e f-';‘
C' :
L] = ‘ I -
.
: . i"o"
o’w . . '.”'.b'. .
- ‘."'.' ) - Q.f—ib.'; :

F E B
.
0.080 Vesiclas .l‘ﬂd Wasicle Dislanc:

a .-GIIMHTIDI'QH "l.-‘ b 5o
Jﬂg;,is .

Combines Surface and Spot
models to automatically
detects cells and their
components




Membrane staining

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



Cell Statistics

Organized into :

e C(Cell

e Nuclei
e Vesicles
Counts

Volume, Area, Diameter
Position

Intensities

Morphology ...

)

Vesicles colored according to
their distance
to the cell membrane



Lineage/Tracking
Lineage enables the study of cell lineages, including cell division detection

Tracking is the solution for 3D and 4D object tracking

papuiepritn,
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0:20:50.034

30.0 um



Different Algorithms

M ' I
0ms yocardial cells

= Autoregressive

= Autoregressive Expert

= Connected Components
= Brownian Motion

= Lineage (standard, cells with
space between them)

= Lineage (Maximum overlap)(Cell)

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



Autoregressive




Connected Component

=

|

i[l\‘HIIrfl\JJIHIJIHIrllH‘I\I|‘IIII‘\III\II\I‘HII‘\III\\IIl\H

8 um

0d00:00:00.000 e |




Lineage Tracking - Standard

0.000

Generation 3000

0.001 Speed




Lineage Tracking — Maximum Overlap

T1 T10 T17 T21




“# Light Sourcel

B & Frame

Volume

“sArPreen

Mouse Selects

® Object
O segment
O Branch
O Aot
O Track

Spots 5 - Propertes.




Statistics

" 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

ot




Colocalisation

* Co-localization in 2-D, 3-D and 4-D images * Histogram
* Possible of >2 channels * Intensity scaling

P.retina. ims - Imaris
File Edit

pal

InMotion Coloc Bitplane

2D Histogram Colocalization ]
Selection Mode

(¢ Threshold

Automatic Thr
V P-¥alue

Threshold:

17.50 % of data select
ngle ice
{¢ Single Time Point
(" A1l Time Points
Histogram Options
IV Iznore
[V Logarithmic
[V Color Coded
Coloc Intensities
zunbex urce Channels
£ RO
¥ volume A a

® volume B 4

™ Mask Da

Ei | S/ Sereen | 3 W




Colocalisation
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Calculate statistical parameters such:
Pearson Coefficient

Manders Coefficient @@@

% of Colocalization




Customisation (XTension)

* |[ncorporate your own Xtensions HEXN LY @

Add Similarity Statistics Value

Distance Transformation
NS A A 1 ® 5 Intensity Profile
- p ' T ' . Add Similarity Statistics Value Compute Distance between Spl:ut.s And Surfaces
ﬂ et | Distance Transformation | SpFuts to Spots Clusest. Distance
Add Similarity Statistics Value Compute Distance between Spots And Surfaces F;hddsspnt:sifse ? F;Iar:ents

Angles Statistics Find Spots Close To Surface ind =pa O5E 18 surtacs

_ Merge Colocalize Spots

Branch Hierarchy L= e, —

C Hull Surfaces Split
Qrrvex Fid split Spots
Create Channel Connect Tracks l £ bi
i e Flot Angles of selected Track Spllt .Inb: Surl.acet Objects
i amen oints Tra Flot Distance Bebween Tracks Super Resnlut.cun Ll:u:all.zat.-:un Data To Image
Split Into Branches Plot Length of selected Track Super Resolution Localization Data To Spots
Find Spots Close to Filaments st Tradks Connect Tracks
Filament Analysis Transiate Trade Plot Angles of selected Track
Classify Spines dilate Surface F‘I;:nt DISEE:E 1I?Et:f-.'EleanTr.eu::
Center of Mass to Spots Flat Lengs l:_l_se;;te e
Surface-Surface Contact Area e
Translate Tracks
Surface-Surface coloc
Veside Outside Cell

e Custom your analysis in:

Q'J e python C++ | d

MATLAB

for Applications



Xtensions : example Colocalize Spots

Y| B || &

Distance Transformation

Spots And Surfaces

e to Filament

alize Spots

e Channel

Plot Angles
Plot Distance B
Plot Length o

Split Tracks




Share XTensions

« (Offers source code of numerous XTensions to Imaris and allows
researchers to share ...

 More than 40 XTensions already coded and fully editable

https:.

Browse Imaris Open Exchange...

Upload an XTension
Submit a Request
Browse by Module
Browse by Application
Become a Developer

Georgia Golfis

BITPL ANE PRODUCTS LEARNING DOWNLOADS FORUM SUPPORT _

an Oxford Instruments company

Imaris Open -

“ * ‘D @ Welcome to Imaris Open. This platform fosters collaborations between microscopists, life scientists
Discussion  Browse Upload  Request and computer scientists. Imaris Open offers t t d spaces: the Discussion m and
Foum  XTensions XTensions XTensions

the File Exchange. There are four main activities you can engage ile using Imaris Open, 1)
download a existing XTension, 2) request a new XTension, 3) submit a new XTension, 4) discuss & g/

Search for XTensions any topic related to Imaris, image visuali; n, analysis and interpretation. Imaris Open and all its S

content are free to use

File Exchange - Latest Uploads Displaying: |}

Surface to Obj file export

XTCountingFoci

Add Image to Imaris Scene

®
. auto Segment Channel

Select Spots Center close to Filaments Border

//Imaris.oxinstcom/open/

Computer . .
Scientist Biologist

ImarisXT



https://imaris.oxinst.com/open/

@ Interpret( Vantage)

Allows users to interpret their results using interactive
multi-dimensional plots

eeececccensnne [EEREETrrTrraes
sesee@betscnoee ‘
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0.000 Sphericity 1.000

| ~—{-Test; f-fest

, B ML o Wilcoxon test
e Sgse | - Kolmogorov-
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Experiment Control
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BoundingBoxOG Length A [um]
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12000
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HE—

Infonsity Mean Ch=1

-o¢ Hypothesis Testing

Statistical Tests Summary Detailed

Wilcoxon-Test

t-Test

f-Test

rfaces 1 Set 1 Class B" and "Surfaces 1 Set 1 Class
continuous distributions with different medians

Report

faces 1 Set 1 Clas | faces 1 Se
Cardinality 120 80.0
Rank Sums 7204 1.28e4
4 >

Confidence Level Alpha: 0.0500
Test Type: Two Tails Test

P-Value: 6.08e-5

Accept H1: The two samples come from normal
distributions with unequal means

Report

faces 1 Set 1 Clas | faces 1 1
Mean Value 2594 3953
Variance 9.01e> 7.75eb
“ >

Confidence Level Alpha: 0.0500
Test Type: Two Tails Test

P-Value: 7.81e-25

Accept: H1: The two samples comes from normal
distributions with different variances

Report

faces 1 Set 1 Clas | faces 1 ;
Mean Value 2594 3953
Variance 9.01e5 7.75e6



Data Plotting

File Vantage View Help

o Vantage 3 - Properties
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Microscopy Image Browser - AREN
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Batch processing in Areno

File Arena View Help

w2 % o, m o g
Arena | Surpass Vantagé

Observe Folder New Folder

o Observed Folders (1) C:\Users\Anna Dell\Imaris Demo Images\Batch example
Observed Folders > X
» B C\Users\Anna Del\Downloads
~ W@ C:\Users\Anna De...aris Demo Images
8 control
B treatment control treatment Green N...ei.icsx Median...ricsx  Red marker.icsx
» R
BB F:\Developmental biology datasets
» B G\
»

[ Nothing selected

U° Folder Batch History

= Global Queues

g° Batch Jobs ## File Conversion ‘ File Copy /Move

ltem

1 W Green NUCIenIcsx

@ control

. treatment

@ Green Nucleiiicsx
@ Median Filter.icsx

@ Red marker.icsx

Source | Destination |
CIUSErSVANNE. . JESTITEatMENnT = CITUSErSTAL.EMO IMages

C:\Users\Ann... Demo Images = C:\Users\An...tch example
CA\Users\Ann... Demo Images =+ C:\Users\An...tch example
C\Users\Ann... Demo Images = C:\Users\An...tch example
C:\Users\Ann... Demo Images = C:\Users\An...tch example

C\Users\Ann... Demo Images = C:\Users\An...tch example

¥ BatchRuns: Idle =+ File Conversion: Idle Zoom: Small Icons

A

« T



Thank youl!

WD) =zmapinamam



	投影片 1
	投影片 2
	投影片 3
	投影片 4
	投影片 5
	投影片 6
	投影片 7
	投影片 8
	投影片 9
	投影片 10
	投影片 11
	投影片 12
	投影片 13
	投影片 14
	投影片 15
	投影片 16
	投影片 17
	投影片 18
	投影片 19
	投影片 20
	投影片 21
	投影片 22
	投影片 23
	投影片 24
	投影片 25
	投影片 26
	投影片 27
	投影片 28
	投影片 29
	投影片 30
	投影片 31
	投影片 32
	投影片 33
	投影片 34
	投影片 35
	投影片 36
	投影片 37: Native Distance Measurements
	投影片 38: Surfaces-Spots Interactions
	投影片 39: Machine Learning Classification
	投影片 40
	投影片 41
	投影片 42
	投影片 43
	投影片 44
	投影片 45
	投影片 46
	投影片 47
	投影片 48: Filament Element Visualization
	投影片 49
	投影片 50
	投影片 51
	投影片 52
	投影片 53
	投影片 54
	投影片 55
	投影片 56
	投影片 57
	投影片 58
	投影片 59
	投影片 60
	投影片 61
	投影片 62
	投影片 63
	投影片 64
	投影片 65
	投影片 66
	投影片 67
	投影片 68
	投影片 69
	投影片 70
	投影片 71: Microscopy Image Browser - ARENA
	投影片 72
	投影片 73

