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Prep exercise for getting started with Structure from Motion (SfM)
Prep exercise for getting started with Structure from Motion (SfM)
Beth Pratt-Sitaula (UNAVCO)
Structure from Motion (SfM) photogrammetry method uses overlapping images to create a 3D model of an object or landscape. It can be applied to everything from fault scarps to landslides to topography. We will start with a simple exercise from photos you take yourself in your home area. Later you will work with photos related to a real geoscience research question. The instructions below will allow you to be ready for the initial at-home photo collection
Software, apps, and materials
You should have these items below prepared prior to the start of class.
· Agisoft MetaShape Pro
· Compass – either a physical compass OR a smart phone compass app
· Inclinometer – transit compass such as a Brunton or Silva Ranger (these have inclinometers for  measuring dip angle) OR a smart phone app
· Measuring tape at least a few meters long (ideally metric) OR string and ruler
· Digital camera you can download easily (probably a smart phone)
· Few sheets of white paper, heavy dark marker (like a sharpie), and tape
Agisoft MetaShape Pro
· Download Agisoft MetaShape Professional Edition for your computer and operating system https://www.agisoft.com/downloads/installer/. This software allows you to make 3D models from overlapping photographs (either Mac or PC)
· For Macs - be sure to drag the .dmg file into your Applications folder BEFORE you install the program.
· If you still have trouble, try restarting MetaShape or googling for the error. Generally that pulls up the Agisoft help forum. Right-click > Open instead of double-clicking the App can also help
· When prompted you should initiate the 30-day trial license so that you can use the software during the course.
Other items
· [image: ]You will need to measure azimuth so you need some sort of compass. Many smart phones come with a compass app. Others are available free or cheap.
· [image: ]You will also need to measure inclination. If you do not have a transit compass (one with a folding mirror) there are a variety of apps available for free or cheap. Try searching for “inclinometer” or “protractor”.
Figure 1. Examples of smart phone apps for inclinometer (iMetalBox Protractor) and compass (comes with iPhone).




· Measuring tape – you will need to measure some distances. The best measuring tape would be a metric one but most of us do not keep those around out houses so a non-stretchy string that you mark in 10-centimeter increments will also work.
· Digital camera – easiest is probably your smart phone although any will really work. Make sure you know how you will get about 20 photos from the camera device to your computer.
· We will also need to place ground control points where you take the photos. We will use really simple ones – dark X on a white paper, taped in place. Have the supplies ready. This will make more sense once you have had a proper introduction to SfM.
Brushing up on trigonometry
We will need to use a little trigonometry so brush up now. Remember SOHCAHTOA?
     sine = opposite / hypotenuse
     cosine = adjacent / hypotenuse
     tangent = opposite / hypotenuse

A. If you measure a length of 7 meters at an inclination of 22º, what are the horizontal (h) and vertical (z) distances?





h
22º
7 m
z
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B. If you measure a length of 6.5 meters at an azimuth of 34º, what are the horizontal distances in the east-west (x) and north-south (y) directions?y
x
6.5 m
34º
N
E
S
W
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