
Subjects: 
Patients (6-18 yrs) with a diagnosis of CAE. Exclusion criteria include additional sei-
zure types including myoclonic, tonic-clonic, or partial seizures, structural brain abnor-
malities, or other neurological disorders. 

Task design: 
In each scan, the patients underwent one of two block-design attentional vigilance 
tasks. In the continuous performance task (CPT), 16 letters were displayed for 250ms 
each in a randomized sequence (e.g. A B C D E F H I L M N O T X Y Z). Twenty-five 
percent of all letters shown were the target X, and subjects were instructed to re-
spond to the target letter X by using their right thumb to push a button. In the repeti-
tive tapping task (RTT), the patients were required to press a button for every letter 
stimulus which were displayed every second. During the task, the subjects either un-
derwent a simultaneous fMRI and LD-EEG testing or HD-EEG testing.
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Patient 
Number 

Gender Age at 
Time of 
Game 

EEG 
Localization 

Diagnosis Seizure 
Frequency 

Number 
of 
Seizures 

Seizure 
Type 

1 Male 40 Right 
Temporal 

medically refractory localization 
related epilepsy 

1/month 4 GSWD 

2 Male 41  medically refractory localization 
related epilepsy 

multiple 
daily 

2 GM 

3 Female 28 Frontal partial epilepsy, secondary to right 
frontop rietal infarct 

1/month 1 Focal 

4 Female 55 Right 
Temporal 

med
related epilepsy we kly 

1 Focal 

5 Male 26 N/A medically refractory simple partial 
epilepsy 

-2/month 1 Focal 

6 Male 43 N/A cavernous angioma  multiple 
monthly 

1 Focal 

7 Male 36 N/A generalized tonic-clonic seizures   4/year 1 Focal 

8 Male 52 Right 
Temporal 

medically refractory epilepsy near daily 1 Focal 

9 Male 10 Left 
Temporal 

cavernous angiomas daily 
seizures 

1 Focal 

10 Male 21 Centro-
Parietal 

medically refractory generalized 
tonic clonic epilepsy 

1/1-2 
month 

1 Focal 

11 Male 25 Frontal  N/A N/A 1 Focal 

12 Male 9 Generalized localization related epilepsy  1/few years 3 GSWD 

13 Male 41 Right 
Temporal 

partial seizures with occasional 
secondary generalization 

3 4/week 1 GM

14 Female 39 Left 
Temporal 

 multi focal intractable epilepsy   1-2/week 2 Focal 

15 Female 13 Generalized complex partial seizures multiple 
daily 

2 GSWD 

16 Male 59 Left 
Temporal 

absence seizures  4-6/month 1 Focal 

17 Male 24 SMA medically refractory partial seizures  multiple 
daily  

1 Focal 
 

        

18 Male 17 Frontocentral, 
bilateral 

frontal seizure disorder  1/2-3 
weeks  

4 GSWD 

19 Male 29 FZ max post-
convulsive seizures  

multiple 
monthly 

2 Focal 

20 Male 19 Left 
Temporal 

localization related complex partial 
seizures  

3/day  1 Focal 

21 Male 17 N/A primary generalized epilepsy  multiple 
daily  

1 Focal 

22 Male 20 N/A medically refractory epilepsy  1/few 
months  

1 GM 

23 Female 37 Unlocalized refractory epilepsy  multiple 
weekly 

2 Focal 

24 Male 26 Diffuse Onset refractory epilepsy  1/1-2 
weeks 

1 Focal 

25 Female 17 Frontal medically refractory localization 
related epilepsy  

multiple 
daily  

1 Focal 

26 Male 57 Unlocalized tonic seizures of probable frontal 
onset 

daily 
seizures 

1 GM 

27 Male 23 Generalized   medically refractory  Multiple 
daily 

5 GSWD 

28 Female 24 Generalized  frontal Lobe Epilepsy   N/A 1 GSWD 

29 Female 21 Generalized  juvenile absence epilepsy  1/few 
months 

1 GSWD 

30 Female 16 Generalized juvenile absence epilepsy N/A 1 GSWD 
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          INTRODUCTION
We present a model for the steady state circula-
tion in the body, incorporating the effects of 
gravity. The processes underlying the control 
of blood flow under hyper-gravity and 
micro-gravity are complex and non-linear. Much
has already been done to model the circulatory 
system under micro-gravity using partial 
differential equations. Few models have 
approached this from a prediction perspective. 
The simplicity and interpretability of this 
modeling approach enables us to predict G 
tolerance, and accurately parameterize a linear 
control model for the steady state circulation 
for a particular patient. We use biometric data 
from a centrifuge study to compare our model 
results to experimental simulations. 

Results: Max G-Tolerance without strain

Conclusion

-Model behavior is in-line with our physiological 
expectation

-Successful personalized prediction of G-tolerance

Circulation Model


