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View  Guidance using Augmented Reality Extrapolated Rotation Phase

�‡ProFORMA[1], an on-line 
reconstruction system, 
enables 3D models of 
textured objects to be 
acquired in real-time.
�‡ProFORMAis a system 
with separate tracking and 
reconstruction threads.
�‡Reconstruction is based 
on key-frame information.
�‡AR can be used to guide 
the user to collect key-
frames from desirable 
views using spatial arrow.
�‡Ideally suited for use with 
systems with limited user 
interfaces such as AR 
headsets.
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Tracking Thread:
�‡Calculates object pose at frame rate 
using landmarks and a mesh model 
(from reconstruction thread).
�‡Landmarks: 2D feature location & 
appearance in key-frames, 3D position.
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Once the 1st phase no longer provides new information, the user 
is directed to view the object from the most uncertain orientation.

First, the user is directed to continue current motion if it will provide further 
information. Red faces represent high uncertainty scores, green low. 

Reconstruction Thread:

�‡Generates 3D models from key frame information
�‡Mesh model and landmarks fed back to tracker to 
provide additional information for tracking. 
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2-Stage Tracking:

1. Robust[2] (right)
-2D-3D tracking
-Transient features
from feature ray &
mesh intersection
-Frame-to-frame
-Robust to large motions
-But drifts over time

�‡Unmodelledfeatures adhering to rigid 
body motion also tracked to enable 
segmentation of object & background.
�‡When 10° rotation is detected, a 
keyframeis taken and passed to the 
reconstruction thread.

2. Drift-free

-Uses 1st stage pose as starting point
-Match frame features to landmarks
-Accurate, resistant to drift

�‡Using these two complimentary 
tracking systems in unison allows 
robust, drift-free tracking.

User Interface

�‡ProFORMAenables textured 
3D models to be created on-line 
with view guidance during 
sequence collection.
�‡Method highly suitable for 
modelling using AR headsets.

Most Uncertain View Phase
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�‡The viewing sphere is split into an icosahedron(see right). Each face of the icosahedronis 
assigned an uncertainty score based on unseen model faces and previous camera positions.
�‡Consider a model face F with unit normal nF and camera Ck with unit optical axis vector zk.
The set  of unseen faces
An icosahedronface, I j, has its score S(Ij) updated based on the area of the unseen face, 
Area(F), and the value of the dot product between nF and the outward unit normal of I j, nIj

.

�‡Finally, the score of a face I j is given by:

�‡S(I j) is also affected by the camera orientation at each key-frame:

�‡The icosahedronon the right shows the uncertainty scores (red high, green low).
�‡In order for  the user not to have to change rotation direction constantly, there two guidance 
phases; continuing the current motion, and guiding the user to the most uncertain view.
�‡The live video feed is augmented with a spatial arrow providing guidance for object motion.

�‡The user can see the spatial arrow augmented onto the 
live video feed (left) as well as the textured model (right).
�‡Once all icosahedronfaces have low uncertainty scores, 
reconstruction (and key-frame acquisition) terminates.
�‡Well suited for use with AR headsets as guidance can be 
given without the need for mouse, keyboard, etc.
�‡However, human view planning is better when using an 
interface which allows manipulation of 3D textured model.
�‡But enabling detection of subtle errors and guidance to 
revisiting those views would increase general usefulness.

Flowchart of System Operation:
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Future Work

�‡Detecting and revisiting incorrectly 
modelled views.
�‡Guidance for large scenes
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