
SBMT
Searching for Data



A note about internet connectivity

§ Users must be connected to the internet to search for 
data or access data from the SBMT server. If a user 
attempts to search for data while not connected to 
the internet, then data cached locally will be 
displayed after the following warning is shown. 



This SBMT tutorial explains how to:

§ Search for and visualize images.

§ Search for and visualize spectral data.

§ Search for and visualize altimetry data.



This SBMT tutorial explains how to:

§ Search for and visualize images.

§ Search for and visualize spectral data.

§ Search for and visualize altimetry data.



Searching for images

§ Go to the images tab.

§ For several bodies, the name of this tab will be 
specific to the mission that studied the body (e.g., 
MSI for Eros, FC for Dawn, AMICA for Itokawa).

§ For other bodies, such as Phobos, the tab is called 
“Imaging Data”. 



Searching for images (cont.)

§ You can search for images based on a variety of 
constraints, which vary depending on the mission.

§ Examples include: acquisition time, camera filter, the 
presence/absence of limbs in the image, distance 
from spacecraft to the body, image resolution, 
incidence, emission, and phase angles, and filename.

§ You can also search within a region of interest.



Here are the parameters that can be used to 
refine image searches.

A note about search criteria: Each pixel in an image has an  
associated emission, incidence, and phase angle. An image will 
be included in the search results if at least one of its pixel meets 
the search criteria. For example, an image with incidence angles 
from 0.2° to 55° would be included in the results for a search for 
images with incidence angles between 0° and 1°.



To search for images in a region of interest, click 
“Select Region”, and then click and drag across 
the area you want to search on the body. A blue 
circle will mark the region of interest.

“Clear Region” 
to clear your 

selection. 



Once you have refined your search parameters, 
click “Search”.

Note: To view all available images, click “Search” without 
changing the search parameters or selecting a region.



For bodies with multiple imaging datasets, use 
the hierarchical folders to restrict your search to 
data from specific missions or instruments.



Use this drop-down menu to switch between 
pointing derived from SPICE or from SPC.



Visualizing search results
§ Images that match your search parameters are listed 

as search results in control panel.

§ You can choose to map images onto the body, show 
or hide images, visualize the camera frustum, or show 
only the boundary of the images.



Image boundaries are 
outlined on the body. 

Search results 
appear here. 

Note: By default, the boundaries of the first 10 images are shown. You 
can see boundaries of additional images by toggling them on/off 
using the “Bndr” checkbox next to the filename, changing the setting 
in the “number boundaries” drop-down box below the search results, 
or clicking these arrows.



Click “Map” to show image on body. Once 
an image is mapped, toggle the “Show” 
button to quickly show/hide the image.

Note: If you change the resolution of the shape model, you will 
need to un-map and re-map images in order for them to 
correctly display on the body. Toggling “Map” loads/unloads an 
image in memory and takes longer than toggling “Show”.



The “Frus” button shows/hides 
a projection of the camera’s 
viewing frustum.



Right-clicking on a mapped image (or the 
filename of a mapped image in the search 
results) opens a menu with several options.



Description of menu options

§ Map image: toggles the image on/off.

§ Map image boundary: toggles the boundary on/off.

§ Properties: displays image properties (see next slide).

§ Save FITS image: opens a dialog for the user to save 
the FITS image to a folder of their choice. (If you plan to 
manipulate the file and bring it back into the Tool, users should also 
download the INFO file for that image using “Export INFO file”.)



The properties window shows the 
original image. It allows users to adjust 
image contrast (stretch), crop the image, 
and adjust other aspects of how the 
image is displayed. You can reposition 
the image if it does not align properly by 
clicking the buttons. The bottom of the 
properties panel lists additional useful 
information about the image.

These changes are immediately applied 
to the image in the properties panel and 
on the shape model.



Description of menu options

§ Generate backplanes: opens a dialog for the 
user to save image backplanes to their computer 
(currently output as a DDR.IMG file with a PDS3 label).

§ Center in window: centers selected image in 
rendering panel (reorients shape model to mimic how the spacecraft 
viewed the body).

§ Show frustum: shows/hides projection of camera 
frustum (equivalent to toggling the “Frus” button in the image list).



View after selecting “center in 
window” (compare to previous 

screenshots).



Description of menu options

§ Export ENVI image: opens a dialog for a user 
to export the image in an ENVI-compatible format.

§ Export INFO file: opens a dialog for the user 
to export image pointing information as an INFO file.

§ Change normal offset: opens a dialog for the user to 
change the normal offset (can improve display of 
overlapping images).



Description of menu options

§ Simulate lighting: makes shape model lighting 
approximate lighting at the time of image acquisition.

§ Change opacity: change the opacity of the image so 
that you can see things beneath it.

§ Hide image: hides/unhides the image.

§ Boundary color: if image boundary is mapped, allows 
the user to change the color of the boundary.



View after selecting “simulate 
lighting” (compare to previous 

screenshots).



Other image display options

§ Scroll down in the control panel to see other options.

Use this scroll bar.



These options change the boundaries and 
images that one sees on the shape but do not 
change the list of search results.



These options allow users to save the entire 
list of images returned by the search, save a 
list of selected images only, or load in a list of 
images found by a previous search.



This button shows all of the search results 
as an preview gallery in the user’s default 
internet browser. 



This section allows users to create image 
cubes. See SBMT user manual for details.



This section allows users to create false 
color RGB composites from multispectral 
images. 



Select the image that you want to assign to 
the red channel and then click “Red”. 
Repeat for green and blue channels.



Then click “generate color image”.



Right click on the image, and select 
“Properties” from the pop-up menu.



Right click on the image, and select 
“Properties” from the pop-up menu.

Crop the edges of the RGB image 
as needed, change the stretch on 
each channel as desired. Then 
close the properties window.



This SBMT tutorial explains how to:

§ Search for and visualize images.

§ Search for and visualize spectral data.

§ Search for and visualize altimetry data.



Searching for spectra

§ Go to the tab that contains spectral data.

§ For several bodies, the name of this tab will be 
specific to the mission that studied the body (e.g., 
NIS for Eros).



Searching for spectra (cont.)

§ Many of the search parameters are similar to the ones 
used to search for images. 

§ Buttons beneath the search results lists allow users to 
remove spectral footprints or save/load lists of 
spectra, similar to the buttons below the list of image 
search results.

§ These similar features will not be re-described here.



Search results appear here, with the first 
several spectrometer footprints shown 
on the shape.



Right-clicking on a footprint (or spectrum 
name in the search result list) brings up a 
menu with additional options.



Description of menu options

§ Show footprint: shows/hides spectrometer footprint.

§ Spectrum: opens a window that shows the spectrum 
(see next slide).

§ Statistics: opens a window that shows statistics for 
incidence angle, emergence angle, relative irradiance, 
phase angle, and reconstructed BRDF across shape 
model facets (see upcoming slide).



The window that opens when a user clicks 
“Spectrum...” from the menu.



The window that opens when a user clicks 
“Statistics...” from the menu.



Description of menu options

§ Center in window: centers spectrometer footprint in 
viewing panel (similar to image search pop-up menu).

§ Show frustum: shows projection of spectrometer 
frustum (similar to image search pop-up menu).

§ Show outline: shows/hides outline of spectrometer 
footprint (similar to boundaries in image search).



Description of menu options

§ Show sunward vector: show/hide a vector that shows 
the direction to the sun.

§ Set illumination: illuminates the shape model to 
approximate the illumination present on the body at 
the time of data acquisition.

§ Save spectrum: opens a dialog that allows users to 
save the selected spectrum as a txt file.



The visualization that appears when a user 
selects “Show Sunward Vector”.



Footprint coloring

§ Users can choose to color the spectrometer 
footprints using grayscale or RBG options.

§ Users can also define custom formulas that use the 
results of simple band math calculations to color the 
spectrometer footprints.



Use these options to control the coloring of 
spectrometer footprints. 



Clicking “Custom 
Formulas...” opens a 
menu where users can 
do band math.



Users can then color the 
footprints using the results of 
these calculations.



This SBMT tutorial explains how to:

§ Search for and visualize images.

§ Search for and visualize spectral data.

§ Search for and visualize altimetry data.



Searching for altimetry data

§ Go to the altimetry data tab.

§ The name of this tab will be specific to the mission 
that studied the body (e.g., NLR for Eros, LIDAR for 
Itokawa, MOLA for Phobos).

§ Users can choose to browse available altimetry data 
or search for data in a particular region.



Switch between Browse and Search modes 
using these buttons.



Click “Show” to see a lidar track on the body. 
Once a lidar track has been mapped, this 
button changes to “Remove”. Click “Remove” 
to remove the lidar track from the body.



Use the slider to trim the lidar track to 
show only the data of interest.



Use this slider to adjust the radial offset of the lidar 
tracks (e.g., if the tracks are offset from the body).



Several data search features are similar to those 
that exist for images and spectra.



You can also filter by the minimum number of 
points in a track and by the temporal 
separation between tracks.



When a user searches by region, all of the lidar 
tracks that fall within that region appear in the 
region and in the search results list.



Translate all tracks by a fixed X/Y/Z amount, 
drag tracks, or adjust the radial offset to better 
align lidar data with the shape model.



Change the sizes of the points 
used to mark the lidar tracks.

Size = 5Size = 1



Right-clicking on a track brings up 
a menu with additional options.



Description of menu options

§ Track color: change the color of the selected track. 

§ Save track: brings up a dialog that allows users to 
save the selected track (in either its unmodified state or with offsets 
or translations the user may have applied).

§ Save all visible tracks: allows users to save all visible 
tracks to a single file or to a directory (in either the tracks’ 
unmodified states or with offsets or translations the user may have applied).



Description of menu options

§ Hide track: hides the current track.

§ Hide other tracks: hides all tracks but the current one.

§ Translate track: allows user to specify an X, Y, or Z-
direction translation of the track.

§ Plot track: creates and displays several useful graphs 
(see next slide).



Graphs made by “Plot Track”



SBMT
For more information, visit 

sbmt.jhuapl.edu.


