
Imaging Seeds using the Leica Microscope & Lightroom 
Step by Step Instructions 

Opening LAS X 

Open the LAS X software. 

A Configuration Settings prompt will appear, do not change any of the options. 
 
 
 
 
 
 
 
 
 
 
 

Next a Z drive prompt will appear. Only click yes if the clamps have changed, otherwise click No.  

 For reference, clamps are shown in Section 1 of “Imaging Your Seed Collection #2”  under ‘Clamps’. 
 

Once the program has loaded and opened (this may take a minute or two), the opening page will look 
like this: 

 



 

Setting up your seeds and adjusting lighting, contrast, saturation 

 
First, Choose the background on the gliding stage. (see Imaging Your Seed Collection document for how 
to change the background on the gliding stage). Remember that lighter seeds, or seeds with white hairs 
or pappi will come out better against a dark background, while darker seeds will come out better against 
the white background.  

 
Place the seed on the platform and move the gliding stage until the seed is centered. Zoom in to the 
desired distance, then  focus using the handwheel and look at the rendered image in the software. Then 
look at the seed  through the eyepiece. To do so you will need to slide the metal piece located to the left 
of the eyepieces. 



 
Chances are you will need to make some adjustments to make sure the image rendered looks close to 
what the seeds look like under the microscope. 
 
You can find most adjustment tools under the Image Settings  at the top left of your screen.  
 

  
 

Adjust Lighting or Exposure 

 
You can physically adjust lighting using the buttons on the microscope 
or you can digitally adjust the exposure on the Leica software. I 
recommend increasing/decreasing the light intensity on the 
microscope first. 



 
Press the button to the right of the power button to choose which lights you want to be on. There are 
two main lights: the Dome Light (bottom rectangle) or the Objective Light (top rectangle). 
 
You can then use the + and - buttons to the right of it to control the light intensities. 
 
Once you adjust these lights, you can further adjust exposure and brightness levels on the Leica 
software.  
 

 
You can adjust the exposure using the horizontal slider,  or click on 
the Auto Exposure button (in the red rectangle) and adjust the 
brightness level. Auto Exposure works best against a white 
background. For a black background, I recommend manually 
adjusting the exposure.  
 
TIP: be careful not to overexpose your pictures! You want the 
specimen to be exposed enough to capture the morphology of the 
seeds but not so much so that it washes them out.  
 

TIP: you can also play with leaving the hood up, half up, or fully down. Leaving the hood down reduces 
reflections and ensures that all aspects of the seed are well lit, but leaving the hood half down or fully 
up can add some dimension by introducing more shadows and contrast.  



 

Adjust Contrast 

 
Use the vertical slider under the Camera Histogram to adjust 
contrast. Most seeds will look most natural at a contrast of 0.60 to 
0.70. But depending on the seed’s color and morphology you may 
want to increase/decrease contrast further.  
 
 
 
 
 
 
 
 
 
 
 

 
 

Adjust Saturation 

If the rendered image looks over or under-saturated, you can 
adjust the color using the Color Controls. I find that a 
saturation level of 25 tends to give the most natural results. 
 
 If the Red/Green/Blue balance feels off, you can use the 
White Balance function by simply sliding a plain white piece of 
paper under the Microscope and then clicking the White 
Balance button. 
 
 TIP: You don’t need to remove the seed(s) from the stage to 
do this! Simply glide the stage over and slide the piece of 
paper next to the seeds so that the paper is under the 
objective. After you have clicked on the white balance 
function, simply remove the piece of paper and glide the stage 
back.  
 
 
 
 



 
 

 

Z-stacking 

Once you have set up your desired lighting, contrast and saturation, you are ready to Z-stack!  
On the left side of the screen, select the Z-stack tab.  

 
 
 
 
 
 
 
 
Z-stack tab 
 
 
The following window will appear: 

 
 
 
Choose the ‘Custom’ option on the top left.  
 
Using the Handwheel for Motorized Focus (see Imaging your Seed 
Collection #2), turn clockwise until you are just barely out of focus on 
the seed. Click on the Begin button. Then turn the wheel 
counterclockwise to the point where the seed is once again barely out 
of focus. Click End. This determines the focus range for the Z-stack.  
 
At the bottom, you will see 3 different button options determining the 
number of Z-steps. Start with System Optimized.  
 
 
 
 
 

You can then start the Z-stack by clicking on the Start Experiment button at the bottom right (see 
screenshot below). It will ask you where you want the image to be saved. Pick the appropriate folder 
under Microscope 2020 → Leica Retakes → Unedited. Then click ‘Save’ and the image will start stacking! 



 
 
This button starts a Z-stack.  
 
 

 
*Note: you will have to reset this range whenever you switch to a 
new species or focus (i.e. when moving from taking a closeup picture 
to a cluster). Simply click on the trash bin button and start over.  
 
 
 
 
 
 
 
 
 
 

Using High Dynamic Range (HDR) Mode 

 
Some seeds might come out better when using HDR mode, 
particularly if they are glossy or dark in color. To use this mode, go to 

the Advanced Tab in the Image Settings.  
 
 



 
Check High Dynamic Range (HDR) and Automatic 
mode to start with. You can choose to  uncheck 
this and manually adjust the brightness levels and 
range.  
 
You can also check Sharpening if you would like to 
sharpen the image. This is particularly useful for 
small seeds.  
 
Once these are checked off, you can start the Z-
stack as described earlier. The software will stack 
the pictures but this time at different brightness 
levels.  
 
Be aware that this mode can take longer and the 

finished product takes up more storage space.  

Creating and Stamping a Scale Bar  

 
Once you have your desired images, you will need to stamp them with a scale bar.  
 
On the top left corner of your screen, you will see 3 boxes. 

 
 
Click on the Scale Bar Properties button (middle). 
 



 
 
This will then open the menu to manipulate the scale bar.  

 
 

Make sure you select Adaptive Mode (top left). This will allow the scale bar to adjust as you zoom in and 
out. From here you can choose the size, thickness, foreground/background color, position and style of 
the scale bar. When you switch between light and dark backgrounds, you will need to adjust the color of 
the scale bar accordingly to make sure it shows up.  

 
Once you have chosen your scale bar you can stamp it! Select the Show or hide individual overlays 
button at the top left of your screen. 
 

 
 
Then click on the stamp tool. 

 
 



 You should now see it appear at the bottom left of your screen to the left of the Z-stacking icon. Select 
the image you would like to stamp, then click on the stamp icon. This will stamp the scale bar as an 
overlay on the image.  
 

 
 
 

Naming  

Once you stamp your image, rename it according to our naming protocols.  
 
All Images should be named as following: GenuSpec_closeup/cluster/two. 
 
 Ex: A closeup picture of Cyrtandra gracilis will be named  CyrtGrac_closeup 

 

Repeat this process for two and cluster 

 
For the “two” image, try to pick 2 seeds that are about the same size and shape. Try to angle the seeds 
in a way that shows off two different sides, i.e. dorsal and ventral, or proximal and distal.  
 

 
For the “cluster” image, try to pick at least 4 seeds that represent the variations in size, shape and color 
across the species.  
 



 

Taking dimensions 
Click on the Annotations Tools box at the top left of your screen.  

 

You will see another box open up. From there, click on the Distance Line Tool.  
 

 
 

This will allow you to measure the lengths and widths of the seeds. Click from one end point of the seed 
to the other to draw a line, and the software will denote a measurement in mm or μm. You can use the 
spacebar to magnify the endpoints before selecting  and ensure accuracy.  



 

 

 

Editing in Lightroom 

Open Lightroom (version 7.4.1) 
 

 

Importing photos 

 
Click on File → Add Photos.  
You can then pick out the images you want to edit from the Microscope 2020 → Leica Retakes → Before 
Lightroom folder 
 



 
 
Before you add your images, Lightroom will ask you to review them. If they are the photos you meant to 
add, simply click “Add Photos” in the top right corner.  

 

Editing 

Once you import your images, you can start editing. The first step is to create a mask. To the very right 
of your screen, you will see a column of icons. Select the Masking icon. 



 
 
You will get a series of options pop up. Select Background.  
 

 
 
This will  select the whole background as a mask layer. You will see a red overlay over everything that is 
currently selected.  You can add or remove objects from the selection using the Add and Subtract 
buttons under Mask 1.  
 



 
 
Under ‘Mask 1’, click on Subtract. Then select Objects. This will allow you to select objects you want to 
remove from the mask. Since the Background mask often includes the scale bar, you will need to 
remove it from the mask. I advise selecting it a few times. I usually also select the seed itself 2-3 times to 
make sure the outer edges of the seed don’t get selected as part of the background. 
 

 



 Note: if you have a seed with spikes, hair, or a pappus, the background will not be selected as 
accurately and you may need to manually remove those aspects of the seed using the Brush tool 
(underneath the Objects tool).  
 
Once you remove the desired objects, you can alter your background. For all pictures, we want a plain 
white or plain black background. If you started with a white background under the microscope, you can 
switch it to plain white by increasing the Exposure and Whites (slide both all the way to the right). 

 
 
For dark backgrounds, you would do the opposite: decrease the Exposure and increase the Blacks (slide 
both all the way to the left). 

 
 



Now that you have your background edited, you can start editing the seeds themselves. To do that you 
will need to create another mask.  
 

 
 
Click on Create New Mask and this time pick Subject. This should automatically select the seed(s). 
Alternatively you can also select Objects or Brush. 
 

 
 
If the new mask doesn’t select all of the seed(s) you want to include, you can this time use the Add tool 
and once again use the Brush or Object to add to your selection.  



 
 
To edit the seed, use the tools to the right hand side of your screen. The ones I most often use are all the 
controls under Lighting to control exposure, contrast, etc. 
 
If you scroll down, the other controls I have found useful are Texture and Sharpness. I recommend 
playing around with every control to see how it affects your image. If you hover your mouse over the 
name you will get a pop up explaining what each effect does.  

  
 
 



Note: when dealing with the two and cluster photos, you can make different edits on different seeds by 
simply adding them as different masks.  
 

 
 
You can also create masks on sections of the seed(s) by using the Brush tool (one of the options under 
Create New Mask).  
 

 
 

Using the Clone tool 

 
If there are parts of the seed or background that need to be removed or edited (i.e. a piece of debris), 
you can also utilize the Clone feature in the Remove tab (to the right of your screen above the Mask 
icon) 



 
 
Click on the Clone tool.  
 

 
 
From there, select spots to remove. The program then chooses a spot on the image that best ‘clones’ 
that area. 
 

 
 



 
 
 
 
 
 
 
 
 
 

 
 
 
 
If it is not in the best spot, select it and move it 
around to make sure it is removed. 
 
 
 

 
 

Comparing edited images 

 
Once you have edited all 3 pictures, I recommend comparing them to make sure all your edits look 
relatively homogenous. To do so, select the Compare mode at the bottom left of the screen.  

 
 
This will allow you to compare two images side by side. You can make edits while comparing, just make 
sure you click on the image you mean to edit. For example in the screenshot below, the left image is 
selected and can be edited.  
 



 

Exporting and saving 

Once you are satisfied with your edits, you are ready to export! First, make sure you  select all 3 pictures 
you want to export. Then click the Share button at the top right corner of your screen. Select Custom 
Setting  you will then want to export both JPG and TIF copies of your images. The settings should look 
like this: 
 

 
Save the images under Lightroom edited in their corresponding genus and species folder. Within that 
species folder, you will save the JPG and TIF versions in their separate folders.  

Compressing images  

Next, you will create compressed versions of these images. This reduces their file size and will make 
them better suited for uploading to the website. You only need to compress the JPG files. 
 
To compress the JPG files, you can simply open them in the Photos app (on Microsoft computers) and 
select “Resize image” in the menu. Type in 1920 pixels for the width, then adjust the quality of the 



image until you reach a size that is at or under 320 KB. You can save these compressed files in a new 
“Compressed” folder.  
 

 
 
By the end, you should have 3 folders for each species after being edited in lightroom: a full size TIF, a 
full size JPG and a compressed JPG. 

Saving Images on the Hard Drive 

When saving Microscope photos, they should be organized like so: 
Leica retakes → Unedited/Lightroom  → Genus folder (i.e. Cyrtandra) →  4 letter code for Genus and 
species (i.e. CyrtGrac)  

 



When saving Lightroom photos, each species should have one ‘JPG’ folder, one ‘TIF’ folder and a 
‘Compressed’ folder. 
 
Images should be named: GenuSpec_closeup/cluster/two. 
 Ex: A closeup picture of Cyrtandra gracilis will be named  CyrtGrac_closeup 
 
Note: For the unedited photos, make sure you transfer the leicametadata folder along with the rest of 
the images. If you have enough space, it is best to transfer the whole folder over.  
 

 
 
And this is what each species should have in their folders under Lightroom: 

 

 

Saving Images on the Google Drive 

 
After saving images  in the hard drive, they should also be saved in the Google Drive.  



 
Go to the Seed Lab → Microscopy 2020 → Leica Retakes 
 

 
Inside Leica Retakes, there are 2 folders: Finalized Photos (edited in Lightroom)  and Unedited photos 
(taken on Leica but not edited in Lightroom yet). Within those folders, there are folders that represent 
each genus. Inside those folders are species level folders, where the photos are uploaded. 
 

 
 
Use the same naming structure used in the hard drive.  
 
Save only  the stamped microscope photos in their corresponding genus and species folder under 
“Unedited”.  

 



Save the lightroom edited photos under “Finalized photos” in the corresponding genus and species 
folder. Each species will have a JPG and TIF folder. 

 
 
 

Navigating the Seed Lab Microscopy 2020 Google Sheet 

 
The spreadsheet we use  when organizing this project is a Google Sheets document labeled Seed Lab 
Microscopy 2020. You can find it  in the Seed Lab Staff Shared Folder. 
 
There are 2 main tabs that you will be working in: Leica 5/2 and Beyond and Leica Retakes.  
 
In Leica 5/2 and Beyond, you will find species that have been re-imaged from 5/2/23 and after. This tab 
is used to help you keep track of what you have imaged and edited throughout the day so that you know 
what you will need to upload to the hard drive and google drive. 
 



 
 

Green represents species that have been imaged, edited, and Uploaded to Google Drive. Yellow 
represents images that have been taken, but still need to go through Lightroom, whether that means 
being edited or converted to the correct file size and format.  
 
 
 
 
 

 
Images that have been taken are denoted 
with ‘x pics’, x representing the quantity of 
photos that have been taken for the 
specified species. If seeds are too 
big/small for one objective, you may only 
be able to get 1 or 2 pictures in that same 
day until you are able to change it to the 
other objective.  
 

 
 
 
 
 



In Leica Retakes, you will find a list of all species that need to be retaken. We use the same color 
coordination as in the Leica 5/2 and Beyond tab. Make sure you are regularly keeping this sheet up to 
date as this is the tab we use to upload pictures to the website, and keep track of progress on other 
aspects of the project such as seed weights and dimensions.  
 

 
 
 
Update this spreadsheet every time you upload new images to the hard drive and google drive. Make 
sure the acquisition number and other species info is correct, then fill in the retake column with the 
green ‘3 pics’ (or other amount/color depending on your progress). If you also uploaded the compressed 
pictures, make sure you add a ‘done’ blue cell under the Resize JPG column so that we know they are 
ready to be uploaded to the website.  

 
Happy Imaging!  
 

Jac and Diane 
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