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Validation on Small-scale Lighting Testbed
Real-time Shoebox

B Real-time control hardware

B Asynchronous events

B Auto-commissioning period
nb: CDOMA and VLC
(Linnartz et al. 2008)
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‘ Validation on Small-scale Lighting Testbed
Centralized Solver Results
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‘ Validation on Small-scale Lighting Testbed
MultilFD Results — Slide Along Constraint
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Summary:

Insights

[0 Social-insect colonies regulate macronutrient intake

Colonies somehow solve non-separable allocation problem
Optimization under multiple constraints is useful conceptual to
Lighting analogy suggests new experiments
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Conclusions
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B MultilFD principles:

O Stigmergic coordination — colony nutrients are a shareg’memory
[0 Decentralized implementation is robust and adaptive

B Ongoing work: Temnothorax as model system

[0 Very high resolution possible

O Measurement of small quantities of ingested food is challenging

Future work: Stoichiometry; €amponotus; Solenopsis; Paratrechina

BDA 2014 L Theodore P. Pavlic and Stephen C. Pratt



o

Summary and C

Nutrient Regulation

Summary:

Insights

O Social-insect colonies regulate macronutrient intake

Colonies somehow solve non-separable allocation problem
Optimization under multiple constraints is useful conceptual to
Lighting analogy suggests new experiments

Algorithm

Conclusions

I O O

B MultilFD principles:

0 Stigmergic coordination — colony nutrients are a shared’'memory
[0 Decentralized implementation is robust and adaptive

B Ongoing work: Temnothorax as model system

[0 Very high resolution possible

O Measurement of small quantities of ingested food is challenging

Future work: Stoichiometry; €amponotus; Solenopsis; Paratrechina

BDA 2014 L Theodore P. Pavlic and Stephen C. Pratt




o

Summary and C

Nutrient Regulation

Summary:

Insights

O Social-insect colonies regulate macronutrient intake

Colonies somehow solve non-separable allocation problem
Optimization under multiple constraints is useful conceptual to
Lighting analogy suggests new experiments

Algorithm

Conclusions

I O O

B MultilFD principles:

O Stigmergic coordination — colony nutrients are a shareg’memory
[0 Decentralized implementation is robust and adaptive

B Ongoing work: Temnothorax as model system

[J Very high resolution possible

0 Measurement of small quantities of ingested food is challenging

Future work: Stoichiometry; €amponotus; Solenopsis; Paratrechina

BDA 2014 L Theodore P. Pavlic and Stephen C. Pratt




o

Summary and C

Nutrient Regulation

Summary:
Insights

O Social-insect colonies regulate macronutrient intake

Colonies somehow solve non-separable allocation problem
Optimization under multiple constraints is useful conceptual to
Lighting analogy suggests new experiments

Algorithm

Conclusions

I O O

B MultilFD principles:

O Stigmergic coordination — colony nutrients are a shareg’memory
[0 Decentralized implementation is robust and adaptive

B Ongoing work: Temnothorax as model system

[0 Very high resolution possible

O Measurement of small quantities of ingested food is challenging

mponotus; Solenopsis; Paratrechina

BDA 2014 L Theodore P. Pavlic and Stephen C. Pratt



Nutrient Regulation

B Thanks!

Insights

Algorithm

Conclusions

L[]
L]
L]
L[]
L]
L]
[
L[]
L]
L]
[
L]
L]
L]
o
L]
L]
L]
L[]
L]
L]
L]
[ ]
L[]
L]
[
L[]
L]
L]
[
L[]
L]
L]
[}
°

BDA 2014 Theodore P. Pavlic and Stephen C. Pratt



Nutrient Regulation

Insights

Algorithm

Conclusions

BDA 2014

B Thanks!

B Acknowledgments:

[1 ASU SIRG, Pratt lab, Zachary Shaffer, Jessica D. Ebie, Alex Nachman,
Hana Putnam, Jon F. Harrison, Rebecca M. Clark, Arianne Cease, lan
M. Hamilton, Swanand Phadke, Kevin M. Passino, Paolo A. G. Sivilotti

NSF EECS-0931669 (CPS)
NSF CCF-1012029 (CIF)
NSF DBI-0959514 (BIO)

BDA 2014

Theodore P. Pavlic and Stephen C. Pratt



Nutrient Regulation

Insights

Algorithm

Conclusions

BDA 2014

B Thanks!

B Acknowledgments:

[1 ASU SIRG, Pratt lab, Zachary Shaffer, Jessica D. Ebie, Alex Nachman,
Hana Putnam, Jon F. Harrison, Rebecca M. Clark, Arianne Cease, lan
M. Hamilton, Swanand Phadke, Kevin M. Passino, Paolo A. G. Sivilotti

B Questions? Comments?

NSF EECS-0931669 (CPS)
NSF CCF-1012029 (CIF)
NSF DBI-0959514 (BIO)

BDA 2014

Theodore P. Pavlic and Stephen C. Pratt



	Nutrient Regulation
	Colony Regulation
	Quantifying Behavior

	Insights
	Lighting
	Social Foraging

	Algorithm
	MultiIFD
	Validation

	Conclusions

