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" Goal-Driven 3D Visual Data Capture
Use 4D BIM as a prior to optimize drone flight plan for aerial image capture
Predict visual coverage (performance) and proximity to structure (safety)
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" Limitations in current visual sensing methods

il ','L i _::p."f_!} ‘-W 1. Larger surface area per element = W ke i O%l ENMe O%./EXMe : R )
" ] 2 f{a’&‘ *':!. : -‘7‘:;: ‘- , [ ] 2. Redundant visibility across multiple images o \;ﬁ\ﬂ:" i [ < - = | g — o R .. T g Y = r :
r v N\ Fawa h i t | d . k. ‘c_ pn d. 5 R ) ' e ; % v N A 7, 4 ""'r‘. S “; - . on © X z . / . \ - E § '!'ﬂ "
{ | TN : 3. Geometry thru point clou (i .- s P . - 2T . a Constriict N . H Pt wvel ' 1= F —
- .. Model-driven assessment 4. Semantics thru image = : . " Right angles - = » : NN iat” % T |- i |~ Re5|den‘t|§.l_il?')g& . pmghjjﬂl Y A = , -
i i ¥ As-built are not =2 e - TANS e N R R 36 Ao B = § i e { =2 28 — ]
U Single Observation per Element : , = < 1% ' = ‘A e RN i3 g £ = -~ =7 aessi —1 - P
o Y i v R : model is up preservecr - b = B » L £ = .‘*i:: g 3 j: =
e Limited Visibility (<50 pixels) tolea e e Tl - . M
Static and Dynamic Occlusions AR W W \M B
G 254 1 ; # ~.;" ﬁ: '“/,7—""77>\
S §
o T y

NV . 4
NG T
\) X

No guarantee ch Mission Planning interface

i : X : — ~u:a§-‘ﬁ‘f : 'i . \ 3'73‘ & completeness
Time-lapse photographs . photos need accurate localization “'%hallenges in standard SfM Gl
xchange
* BIM with disciplines at LoD300-400
* Lack of detail in Work Breakdown Structure
e et " Alignment of as-built and as-planned models. » Intuitive feedback
= —— Expected progress: 4D BIM with WWP details ) Sourirr.)alre]tzisess before
giiiERss pEm— qyr--: T e W
7 | R Sl y B Jointly registered a2 O data capture
| | \ 2. - R 4D Bmlde 'Mgdel and point cIomjdi Flight Execution «  Feeds commodity drones
lack of semantics about product-process in 3D models | «::*V””‘" - ==
: P— Improving Performance
Project Objectives . o —
l 1 . .
. R _ e | ek " ChromaTag: a colored marker and a fast detection algorithm
Improve frequency, detail, and applicability of construction monitoring by Actual construction progress: 4D point clouds o oo
o P i = A Ry * As-built Documentation Input Image Gradients Fit Components Build Shape

automating collection, analysis, and reporting via camera-equipped UAVs and
3D building models, with following:

* Progress Monitoring
 Quality Control
 Safety Monitoring
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" Data Collection: record videos for progress monitoring and place cameras
for activity monitoring using aerial robots. Objectives: guarantee
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of image-based reconstruction, recognizing material properties and
geometry, and provide confidence measures to pick informative camera
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" Reporting: provide analytics that predict reliability of work plans based on
current progress. Objectives: create reliability metrics for plans, formalize
a classification mechanism to evaluate and generate both “sequencing”
and “crew-balance chart” control alternatives for ongoing tasks and
activities.
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