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Introduction

Adlndicating shortcomings in surgical lighting systemfulstet al.,2011
AManual adjustments on average evéryninutes
AUp to30seconds
AManual adjustments are
APhysically straining
ATimeconsuming
Alnterruptingthe workflow

AContributing to high cognitive load

ALeads to working undesub-optimal lightingconditions
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Our Goal: truly autonomous surgical lamps

AMuIti-objective optimization (MOO) problem

AMaximize uniform lighting
AMinimize occlusion
AMinimize movement

HConflicting optimization goal
AMOO usually needs validation of results

ACanask surgeons about their preferences during intervention

AScalarized MOO (weighted sum)

ABut we can ask at the start
[bmeta-optimization
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Contributions

1. New optimization scheme at runtime

AlLeads to longer stretches of no movement

2. Meta-optimization to optimize weights

AYields Paretdront of optimal solutions

3. Easyto-understand metrics

AEasy to pick useasedependent set of weights
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Y  Autonomous Surgical Lamp®ipeline
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Y  Autonomous Surgical Lamps

AFind positions with high likelihood of staying occlusiae

AGoal: capture temporal coherence in one map

(. A
’-f- i
S

\L J

Sliding window

Introduction Recap RT - Optimization Meta - Optimization Results Conclusion



-
. -

W Our Objective Function for Runtime Optimization §

Weights

Wocel sy Wmowve s

Wtemps Wdist

. R Objective
function

Workspace maps
N
f |£] \

i ‘
C(ﬁ) - wdistd(L"i’ L.]) + Z wtempItmnp(Li) + ’onchocc(Li) + wmm;cd(LE, L§+])

Lamp positions

where £ = {Li,...,L,} is the set of all lamps’ positions.
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Y  Our Old Optimization Method

AEvery frame: (if necessary) steepest descend
AFrom current lamp positions
AOn fitness values

ATowards local optimum

Alf current optimum is below threshold:

AStart a random sampling of the entisearchspace
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