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Introduction SimulationIntroduction Simulation 

Numerous of decompression algorithms exist to get divers safely back to surface after a Procedures from the Copernicus model were p g g y
dive without suffering from decompression sickness (DCS). Different algorithms can be 

p
giving the fastest possible decompression witg p ( ) g

characterized by conservatism, stop depth distribution and exposure scaling. We have 
g g p p
procedures were compared with VPM, RGBMy , p p p g

previously presented a new dynamic, dual phase decompression model, called 
p p ,
software. Implementation of Copernicus and sp y p y , p p ,

Copernicus [1], and validated it against human data of ultrasonic measurements of 
p p

carried out in Matlab. Various dive exposuresp [ ] g
Venous Gas Emboli (VGE) [2]. VGE is recognized for being an objective and relevant 

p
compared including long/shallow vs deep/sho( ) [ ] g g j

stress predictor for DCS and has been hypothesized to improve the observability of the 
p g g p

enriched air nitrox (EAN) decompression.p yp p y
fundamental bubble dynamics within the Copernicus model. Later we have demonstrated 

( ) p
y p

how procedures can be calculated using numerical optimization. The present work p g p p
intends to demonstrate practical implications of these improved model fundamentals. Resultsp p p

E liExposure scaling
Methods It has been previously shown that many

The Copernicus model
It has been previously shown that many 
decompression algorithms fail to get divers sThe Copernicus model decompression algorithms fail to get divers s
the surface with air if the exposure increasesthe surface with air if the exposure increases
[3] which is shown in fig 2 Despite being de[3], which is shown in fig. 2. Despite being de
to satisfy a “safe” stress level the real risk incto satisfy a safe  stress level, the real risk inc
more rapidly than what the traditional modelsFigure 1 more rapidly than what the traditional models
with A better model of bubble dynamics wou

Figure 1

Concept illustration
with. A better model of bubble dynamics wou
total decompression time to increase more raConcept illustration 

derives into:
total decompression time to increase more ra
with scaling exposure A comparison betweenderives into: with scaling exposure. A comparison between
Copernicus and other modern models isCopernicus and other modern models is 
demonstrated in fig 3 and 4demonstrated in fig. 3 and 4.

Fi 3 T t l d i ti li ith i dFigure 3: Total decompression time scaling with increased 
bottom time for a given dive depthbottom time for a given dive depth
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calculated using nonlinear optimization g p
th the constraint of VGE < III. The 

M and Bühlmann using V-Planner and GAP g
simulation results of the profiles were p

s and decompression regimes were p g
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Figure 5: Simulation of 40 msw / 24 min doing air deco Figure 6: Simulation of 40 msw / 24 min doing EAN80 nitrox 
deco at the 9 6 and 3 msw stopdeco at the 9, 6 and 3 msw stop
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Figure 2: Most of the DCS incidents happen onFigure 2: Most of the DCS incidents happen on 
exposures where PrT>25

Figure 7: Effect of EAN on calculated deco time, deep / short Figure 8: Effect of EAN on calculated deco time, long / shallowg g g

Conclusions
There is no straight forward answer whether Copernicus is “more or less conservative”There is no straight forward answer whether Copernicus is more or less conservative  
than other models In order to keep VGE at a consistent level the deviations arethan other models, In order to keep VGE at a consistent level, the deviations are 
dependent on type of exposure The most apparent difference is significantly more decodependent on type of exposure. The most apparent difference is significantly more deco 
time on long and/or deep air dives These types of dives are preferred with EAN decotime on long and/or deep air dives. These types of dives are preferred with EAN deco 
gas which clearly is demonstrated by Copernicus We suggest that with a quantitativegas, which clearly is demonstrated by Copernicus. We suggest that with a quantitative 
model like Copernicus a more consistent risk suppression can be achievedmodel like Copernicus, a more consistent risk suppression can be achieved.
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