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Photogrammetry
● Take metric measurements 

in a photo



Motivation

● Existing software lacks 

transparency

○ highly specialised

○ low-level hackery

○ closed source



Camera Model
● Pinhole Camera

● Shot

● Photo Undistortion



Image Features
● Identifying important 

things in photos

● For example Keypoints
○ SIFT

○ BRISK

○ AKAZE

○ ...



Feature Matching
● Identify the same feature in 

multiple images

● Respect the baseline

val matcher : list<Feature> -> list<Feature> -> list<Feature * Feature>



Motion Consistency
● Adjacent features exhibit 

similar 2D motion

let consistency s p l r = 
List.cross l r 

|> List.filter ( fun m -> prob m s > p )

let match = consistency 0.5 0.9



Pose Recovery
● Find two shots for matches

● Explain away ambiguities

val recoverPose : list<Feature * Feature> -> Trafo



Structure From Motion
● Iterative Pose Recoveries



Photo Network
type PhotoNetwork = list<Shot>

val createPhotoNetwork : list<Image> -> PhotoNetwork

let createPhotoNetwork = 

  List.fold ( fun left net -> 

    let right = net.Head

    let newShot =

      left.transformed recoverPose match left right

    newShot :: net

  ) [Shot.Identity]



Bundle Adjustment
● Global error correction

val bundleAdjust : PhotoNetwork -> PhotoNetwork



Computation through Composition

let photogrammetryPipeline files = 

"C:\undistortedPhotos\"

|> readImgs

|> extractFeaturesFast

|> createPhotoNetwork

|> bundleAdjust

|> render

let extractFeaturesFast = 

Array.Parallel.map Akaze.extract



Contact me: szabo@vrvis.at 
https://github.com/aardvark-platform/aardvark.mondo
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