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About this guide:
Some fossil specimens can be difficult to photograph as it is hard to focus on all areas of the specimen with a
single shot. Photographing a specimen with a StackShot™ allows you to take multiple frames of a specimen,
each frame focusing on a different section of the specimen. The first frame is taken at the highest point of the
specimen and the subsequent frames are taken at consecutive intervals down to the lowest point of the
specimen. These frames (each with a different slice of the specimen in focus) can then be compiled into a
single photograph giving you a clearer, more focused photograph of the specimen.
To make a stacked photograph, use the programs Helicon Remote
(http://www.heliconsoft.com/heliconsoft-products/helicon-remote/), Helicon Focus
(https://www.heliconsoft.com/heliconsoft-products/helicon-focus/), and Faststone
(http://www.faststone.org/). Helicon Remote is used to set up and take the subframes of a specimen. Once
the subframes are taken, they are placed into Helicon Focus. Helicon Focus is used to compile the subframes
into a single photograph. The program uses three different methods of compiling the subframes, giving you 3
separate photographs from which you can choose the best photograph. Faststone is the program in which the
photographs are placed after being compiled and you can view and compare the 3 images that were created
using the subframes. Within Faststone, you can label the final photograph as well as the subframes and move
them to a folder of your choice.
1. Set up the camera, macro rail and StackShot™ controller. You will need to attach several cables correctly in
order for the stack shot to work properly. See figure 1 for more details.
a. Screw the macro rail onto the tripod so that the rail is vertical.
b. Place the plug-in battery pack into the camera
c. Plug in the HDMI cable from the camera to the computer.
d. Screw the camera onto the macrorail
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Figure 1:  A: The set-up of the cables (cable to battery charger) and how the camera is attached to the macrorail via the camera
mount
B: Set up of the camera and macrorail. This image shows where the HDMI cable is plugged into the computer as well as where the
cable connection to the stackshot is located (this is already attached and only needs to connect to the StackShot™
controller)

e. Plug in the StackShot™ controller to an outlet
f. Attach the USB cable from the controller to the computer. See figure 2.

Figure 2: The set-up of the cables on the StackShot™ controller.

g. Set camera mode to MF (Manual Focus) and to mode M. See figure 3.
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Figure 3: Set the camera to Manual Focus (MF). This photo also shows how a rubber band can be placed to prevent the focus from
slipping while the StackShot™ is being used (see troubleshooting).

2. Open the software program Helicon Remote
3. Place specimen, color bar and scale under camera
4. Set the near and far focal points: A and B respectively. It is important to note that you cannot select the
focal points solely by adjusting the focus on the barrel of the camera. The camera will need to physically
move up and down on the macrorail to set these points.
There are arrows in the Helicon Remote software program used to move the StackShot™ up and down,
allowing you to pan through the specimen from the near to far points so that you can see different areas
of the specimen coming into focus. See figure 4 for more details.
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Figure 4: There are several different arrows that allow for the camera to physically move up and down the macrorail using the
software program Helicon Remote. The single arrows create finer movements while the double and triple arrows have progressively
larger movements.

a) Move the camera to the bottom of the macrorail to adjust the far point (B). If needed, use the lever on
the side of the camera stand to move the entire rail up or down so that the specimen is in the full
frame of the photograph. By setting the far point first (lowest position) you will minimize the
movements needed by the StackShot™ and optimize time.
b) Set the far point by manually focusing the camera barrel on the lowest point on the specimen (this will
generally be the scale bar). You can zoom in on the image to fine tune the focus using the magnifying
glass button. Click “B” and a padlock icon will indicate that you have locked the far focal point. See
figure 5.
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Figure 5: Set the far focal point (B). The program will indicate that it has been locked when a padlock appears. Note that the near or
higher points of the specimen (where the specimen number is written) are no longer in focus.

c) Using the arrows in the Helicon Remote software program, move the camera up the macrorail until
you see the highest point of the specimen come into focus. Fine-tune the focus by manually adjusting
the camera barrel. Click “A” to lock the near focal point. Generally the far points will no longer be in
focus. See figure 6.
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Figure 6: Set the near focal point (A). The program will indicate that the focal point has been locked when a padlock appears. Note that
the scale bar and lower points of the specimen are no longer in focus.

5. Define the number of shots that will be taken by the camera-generally you will put in 15 shots. Shots refer
to the number of photographs taken of the specimen. The distance between the shots are the intervals or
steps. Shots and intervals have a reciprocal relationship. As the number of shots increases, the intervals
decrease. The shot is a unit of measurement unique to the camera that is equal to .000496mm. The
intervals will automatically adjust as you select the number of shots. See figure 7 and 8 for more details.
a. Shots x Intervals = distance between A & B

Figure 7: An example of a stacked image of a gastropod that has 9 shots taken at consecutive intervals or steps from the near focal
point to the far focal point. Note that for 9 shots there will be 8 steps or intervals.
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6. Click “Start Shooting” and camera will start shooting the sub frames. This will take approximately 1 min.
See figure 8.

Figure 8: Enter the desired number of shots on the right side of the software screen (indicated with double arrows). The camera will
start shooting when you press the “Start Shooting” button located at the top tool bar.

7. Helicon Remote will automatically place these subframes into a folder once they are taken. A small box will
appear under the image as the camera is taking shots, letting you know what folder the images are going
in. The folder name will follow this format: “date_photo number of the day”
8. A box will pop up asking if you would like to see the photographs in Helicon Remote, select “no”
9. Open up Helicon Focus
10. Click “File” → “Batch Process” → “Add Folder”→ select the folder within “Pictures” in which the sub
frames were placed (folder name is “date_photo number of the day”). See figure 9.
11. There are three methods that use different algorithms to compile the subframes into a single photograph
(A, B, C). Select one of each method for the folder. To do this, you must select the same folder 3 times and
then select a different method for each one. See figure 9 for more details.
a. Method B is generally better for darker specimens
b. Method C is generally better for lighter specimens
12. Click “Render” and Helicon Focus will start to combine the subframes. This process will take a few minutes.
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Figure 9: Start the batch process in the software program Helicon Focus by selecting the folders that your images are saved in
through “Add folder” (1). You will have to select the same folder three separate times. They will be added to the location
marked 2 on the above image. Once the folders have been added, select a different method of compiling the frames for each
folder (A, B, C). Click Render to start the frame render process (3).

13. Open “Faststone Image Viewer”
14. The rendered photographs will be placed in the same folder (date_#photothatday) within “Pictures”. This
new folder will be named “Focused”. See figure 10.
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Figure 10: Within the software program Faststone, you will look at the left file list until you find the date when the photographs
were taken. If more than one set of StackShot™ frames has been taken that day, you should see _001, _002…etc. after each
photograph. Select the correct photograph set. Once it is selected, you will see your images appear on the screen with a folder
labeled “Focused” where the three rendered photographs are located.

15. Select the three rendered photographs and move them into your folder of the day. Open up the three
rendered photographs in Adobe Bridge and select the best-focused image to use. See figure 11.

Figure 11: These images represent the same subframes of a specimen rendered with three different algorithms (A, B, C). Image C
was selected as it exposes the most detail on the fossil. At this resolution it is hard to see the differences, but is easier to see when
zoomed in on the computer.
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StackShot Troubleshooting
Is your stacked photo blurry? Here are some possible causes:
1) Too few or too many images used to create the stack. Use ~6 shots for a specimen half-dollar sized,
more for fist-sized specimens. You can tell you have too few shots if you see that one image is in focus
and the next one is blurry.
2) Try using a higher f-stop.
3) Placing the scale bar at the bottom of the photo may cause issues when creating the stacked images.
Try putting the scale bar on the left or right side of a specimen.
4) Depending on your camera model, you may need to place a rubber band around the focus ring on the
lens to prevent it from moving as the StackShot™ moves the camera (see figure 3).

This document is a product of the EPICC TCN, and was primarily produced by Lillian Kennedy Pearson of the
University of California Museum of Paleontology. Have comments or questions? Please direct them to
ucmpwebmaster@berkeley.edu

