
sim1A_final_4mm_30na_ctf_nf1.nc

sim1A_final_4mm_30na_ctf_nn.nc

Sets 1.A and 1.B: 3 Asynchronous Sources, 10 ms apart
sim1A_final_4mm_30na_ctf_wn10.nc

sim1A_final_4mm_30na_ctf_wnmatchnf1.nc

8.263.83-2.217.580.59-7.04.120.25-8.23V1, V3, IPS

ZYXZYXZYXSETS 1.A &1.B

Dipole IPSDipole V3Dipole V1LOCATIONS

Timing for Sets 1.A & 1.B
V3
IPS

V1

L. V3

L. V1

L. IPS
Set 1.A=  Patches 4mm2 Set 1.B=  Patches 20mm2

L. V1 L. V3

L. IPS

CTF

+Z = Top of Head

+Y = L. Ear
Back of 
Head

-X



Set 1.A:  3 Dipole, Asynchronous (10 ms), 4mm2, ~30 nAm Strengths

S
tre

ng
th

 (n
A

m
)

Latency (ms)

3-Dipoles

V1

V3

IPS



Set 1A consists of 3 Asynchronous sources, patches 4 mm2 and source strengths are 30 nAm.  A 4-Dipole solution best 
characterized this data set (light blue source in nose has come through in all fits to the data—it must represent an artifact within 
the spontaneous data).

.012.013.008.016.009.016.005.005.007(SDev)

.737.553.90-2.07.417.390.60-6.64.174.130.09-8.18Real Noise

(SDev)

.028.283.83-2.21.057.58.60-6.95.044.100.21-8.23No Noise

8.263.83-2.217.58.59-7.04.120.25-8.23Actual
Locations

Error (cm)ZYXError 
(cm)

ZYXError 
(cm)

ZYX

Intraparietal Sulcus (IPS)Area V3Area V1SET 1A

Actual Locations             Estimated Locations

SET 1.A:  3 Asynchronous Sources (4mm2), 30 nAm



Set 1.B:  3 Dipole, Asynchronous (10 ms), 20mm2, ~50 nAm Strengths
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Actual Timecourses
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No Noise

White
Noise
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Real
Noise

IPS

V3

V1

Set 1B—3 Asynchronous Sources, 10 ms Apart, ~50 nAm Strengths
Estimated Timecourses &     Source Locations



Set 1B consists of 3 asynchronous sources (10 ms apart), consisting of patches of 20mm2 each, and 50 nAm strengths. Top row 
reveals actual source locations. The second row reveals solutions (average of 10 best-fitting solutions) for the no noise 
condition. Two levels of white noise were examined: 1) white noise 10 = white noise at 10 SDev and 2) white noise match = the 
white noise level matched the level of noise for the real noise condition. For the Real Noise condition, 100 trials of real 
spontaneous noise were averaged together and added to the signals.  White Noise 10 and White Noise Match conditions yielded 
very similar results which were better than the Real Noise Condition. But, even the Real Noise Condition yielded errors well 
under 0.5 cm.  Since there is very little difference in errors between White Noise 10 and White Noise Match, White Noise 10 will
be discarded in future simulations. The artifactual source located within the nose is evident again in the 4-dipole model.

.006.005.004.008.005.009.003.005.006(SDev)

.367.903.90-2.12.167.480.62-6.88.104.120.15-8.24Real 
Noise

.008.008.005.01.004.005.005.005.003Match 
(SDev)

.038.263.83-2.20.057.590.61-6.95.034.110.21-8.23White 
Noise

.004.004.003.005.005.006.005.0050(SDev)

.018.273.83-2.21.057.590.61-6.95.034.110.22-8.23White 
Noise 10

000000000(SDev)

.018.263.83-2.21.057.580.60-6.95.034.100.21-8.23No Noise

8.263.83-2.217.580.59-7.004.120.25-8.23Actual 
Locations

Error 
(cm)

ZYXError 
(cm)

ZYXError 
(cm)

ZYX

Intraparietal Sulcus (IPS)Area V2/V3Area V1SET 1B



Set 2: Three Sources, Two Synchronous, 1/2 amplitude, Focal Sources (4mm2)
sim2_final_4mm_30na_ctf_nf1.nc sim2_final_4mm_30na_ctf_wn10.nc

sim2_final_4mm_30na_ctf_wnmatchnf1.ncsim2_final_4mm_30na_ctf_nn.nc

L. Inf. LOG

L. IPS

L. V3

ZYXZYXZYXSet 2

8.263.83-2.214.193.32-5.977.580.59-7.0V3, I. LOG, IPS

Dipole IPSDipole I. LOGDipole V3LOCATIONS

Timing for Set 2
I. LOG
IPS

V3



Set 2:  3 Dipole, Two Synchronous, One is ½ Amplitude, 4mm2, ~30 nAm
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Set 2 consists of 3 sources, Asynchronous early activity which becomes synchronous late activity, patches 4 mm2 and source 
strengths are 30 nAm.  Light blue sources were localized as well. These 2 extra sources were evident in many of the higher-
order fits to real noise.

.016.016.009.011.013.009.014.027.019(SDev)

.647.653.66-2.13.294.363.57-5.842.455.47-.39-5.77Real Noise

(SDev)

.018.273.82-2.21.014.293.33-5.98.037.590.60-6.97No Noise

8.263.83-2.214.293.32-5.977.580.59-7.0Actual
Locations

Error (cm)ZYXError 
(cm)

ZYXError 
(cm)

ZYX

Intraparietal Sulcus (IPS)Area I. LOGArea V3SET 2

Actual Locations 5-Dipole Solution

SET 2: 3-Source, Two Synchronous, One is ½ Amplitude of the Other, 4mm2, 30 nAm



sim3.A_final_4mm_30na_ctf_nf1.nc sim3.A_final_4mm_30na_ctf_wn10.nc

sim3.A_final_4mm_30na_ctf_wnmatchnf1.ncsim3.A_final_4mm_30na_ctf_nn.nc

8.263.83-2.217.580.59-7.04.120.25-8.23V1, V3, IPS

ZYXZYXZYXSets 3.A &3.B

Dipole IPSDipole V3Dipole V1LOCATIONS

V3
IPS

V1

Sets 3.A & 3.B: Asynchronous Early Activity, Synchronous Late Activity

Timing for Sets 3.A & 3.B

L. V3

L. V1

L. IPS
Set 3.A=  Patches 4mm2 Set 3.B=  Patches 20mm2

L. V1 L. V3

L. IPS



Set 3.A:  3 Dipole, Early Asynchronous, Late Synchronous, 4mm2, ~30 nAm

3-Dipoles
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V3

IPS



Set 3A consists of 3 sources, patches 4 mm2 and source strengths are 30 nAm.  The difference between this set and Set 1B is 
that the early portion of activity is asynchronous while later activity (400-600 ms) is synchronous. This condition is often seen in 
attention or working memory studies, where late activity becomes synchronized. It is interesting to note that errors are larger in 
this condition compared to Set 3B but they are still less than .6 cm.

.01.007.006.020.005.011.005.004.005(SDev)

.587.713.96-2.10.447.310.64-6.65.144.140.12-8.17Real Noise

(SDev)

.028.283.83-2.21.057.58.60-6.95.044.100.21-8.23No Noise

8.263.83-2.217.58.59-7.04.120.25-8.23Actual
Locations

Error (cm)ZYXError 
(cm)

ZYXError 
(cm)

ZYX

Intraparietal Sulcus (IPS)Area V3Area V1SET 3A

Actual Locations          Estimated Locations
SET 3.A:  3-Source, Early Asynchronous, Late Synchronous Activity (4mm2, 30nAm)



Set 3.B:  3 Dipole, Early Asynchronous, Late Synchronous, 20mm2, ~50 nAm
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Set 3B consists of 3 sources, patches 20 mm2 and source strengths are 50 nAm.  The difference between this set and Set 1B 
is that the early portion of activity is asynchronous while later activity (400-600 ms) is synchronous. This condition is often seen 
in attention or working memory studies, where late activity becomes synchronized. It is interesting to note that errors are larger 
in this condition compared to Set 1B but they are still less than .5 cm.

.004.004.004.007.006.0070.005.006(SDev)

.278.164.03-2.05.487.550.87-6.54.164.320.46-7.96Real Noise

0.00400000.0030(SDev)

.288.403.86-2.03.337.600.77-6.72.144.300.51-7.99No Noise

8.293.85-2.297.390.56-6.874.250.43-8.10Actual
Locations

Error (cm)ZYXError 
(cm)

ZYXError 
(cm)

ZYX

Intraparietal Sulcus (IPS)Area V2/V3Area V1SET 3B

Actual Locations       Estimated Locations
SET 3.B:  3-Source, Early Asynchronous, Late Synchronous Activity (20mm2, 50nAm)

Real NoiseNo Noise



R.Sup. LOG

sim4_final_4mm_30na_ctf_nf1.nc sim4_final_4mm_30na_ctf_wn10.nc

sim4_final_4mm_30na_ctf_wnmatchnf1.ncsim4_final_4mm_30na_ctf_nn.nc

L. V3

L. V1

R. Frontal

L. Inf. LOG

L. IPS R. AC

Set 4: Six Dipole Activity (4mm2)— Simulates Visual Working Memory



Set 4: 6-Dipole (noiseless) -- Actual Timecourses for each Cortical Patch

R. Sup. LOG

R. Frontal

AC

V3

L. IPS

L. LOC
V3

I. LOG

R. Sup. LOG

L. IPS

AC
R. Front.



.016.03-4.08-3.14.024.76-.717.40.014.62-4.175.81No Noise

.018.273.82-2.21.014.293.33-5.98.037.59.60-6.97No Noise

.61

1.48

Error

.34

.46

Error

.28

.90

Error 

.063.061.049.018.026.047.043.009.014SDev

5.91-3.61-2.754.67-.997.264.40-4.325.85Real Noise

.090.168.153.038.026.165.160.234.029SDev

7.182.87-1.874.453.17-5.567.41.43-6.13Real Noise

6.03-4.07-3.134.78-.707.414.62-4.155.81Actual

ZYXZYXZYX

R. Sup LOGDipole ACDipole R. Frontal

8.263.83-2.214.293.32-5.977.580.59-7.0Actual

ZYXZYXZYX

Dipole IPSDipole I. LOGDipole V3SET 4

SET 4: 6 Sources – Visual Working Memory
Actual Locations No Noise Real Noise

IPS

AC R. Frontal

L. LOG

V3 R. LOG



Set 5:  7-Dipole Simulated Visual Working Memory Data

V1 V2/V3 IPS

L. Frontal AC LOC

IPS
AC Frontal

R. Hippo
R. S. LOG.LOC

V3

L. V3

L. V1

R. Frontal
R. AC

R.Sup. LOG

L. Inf. LOG R. Hippo.

L. IPS

Set 5: Source Locations for 7-Dipole Visual Working Memory 



.022.56-2.37.01.024.76-.717.40.034.61-4.185.81No Noise

.016.03-4.08-3.14.018.273.82-2.21.014.293.33-5.98.027.59.60-6.98No Noise
1.01

Error

Locations (cm), Standard Deviations (cm), and Errors (cm) for SET 5.

3.68

1.62

Err
or

.36

.48
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ror

.25

1.49

Err
or

.044.05.112.033.042.058.032.024.018SDev

6.20-2.49.504.67-.107.244.44-4.315.87Real Noise

.083.162.121.060.060.04.02.057.07.052.056.150SDev

5.60-3.28-2.667.182.66-1.924.453.33-5.527.51.07-5.61Real Noise

2.55-2.390.024.78-.707.414.62-4.155.81

ZYXZYXZYXZYX

Dipole R. HippoDipole ACDipole R. Frontal

6.03-4.07-3.138.263.83-2.214.293.32-5.977.580.59-7.0

ZYXZYXZYXZYXActual

Dipole R. S. LOGDipole IPSDipole L. I. LOGDipole L. V3SET 5
7 Sources

SET 5:  7 Sources – Visual Working Memory
Actual Locations No Noise Real Noise

L. LOG

IPS
AC R. Frontal

R. LOGV3

R. Hippo.


