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1 General tests
The unit tests for the data corrections should all be executed. These tests include several stringent tests that verify the correct performance of the data corrections using the underlying physics principles. 

2 Dipole fit tests
2.1 Tests on simulations
The simulated data sets contain 2 trials, each trial simulated with a different head-coil position. When each trial is fitted before corrections, the dipole position from each trial will be different. After the dataset is corrected the dipole fit localization should yield the same result for both trials to within 1 mm. 

Testing Procedure:

The testing procedure below should be repeated on several simulated data sets containing different amounts of rotations (in the range of 5-20 deg) and translations (in the range of 5 – 20 mm) and for various dipole positions.  Simulations for both the 151-channel system and the 275-channel system should be used.
1. Use the dipole fit to localize the dipole for trial 1 and for trial 2 for each dataset. Verify that the dipole position from the first trial agrees with the simulated value. Verify that the dipole position obtained from the second trial differs from that obtained from the first trial (the value of the difference will depend on the simulated position but should be more than 5 mm for the test to be meaningful).
2. Run the data corrections on the data set using:

correctHeadMotionDs <InputSet> <OutputSet>
3. Use the dipole fit to localize the dipole for trial 1 and for trial 2 of the dataset. Verify that the difference in dipole position from each trial is within 1 mm, and verify that the resulting position agrees with the simulated value of the dipole position.
2.2 Tests on phantom data

The phantom dataset contains 6 trials with the phantom moved between trials. Each trial is 10 seconds long resulting in a total of 1 minute for the entire dataset. The overall translation of the phantom exceeds 4 cm. The purpose is to prove that despite the phantom movement we are able to localize the dipole to the correct position.
Testing procedure:
1. Process the dataset
a. Apply a bandpass filter 5-10 hz.

b. Power line 60 hz filter.

c. DC offset subtraction.

2. Correct the processed  dataset.
3. Use “makeTrialDs” on both the uncorrected dataset and the corrected datasets to re-divide them into 60 trials (1sec/trial).

4. Average the corrected dataset and the uncorrected dataset.

5. Use the dipole fit to localize the dipole for both the uncorrected and corrected datasets.

6. Verify that the uncorrected dataset gives the wrong dipole position, while the corrected dataset gives the right dipole position. For this dataset the off-centre phantom dipole was powered and its location should be (1.4±0.1,1.4±0.1,4.0±0.1)cm. The corrected position should be within 3 mm of the ideal position. (note that the rod holding the dipole may be slightly tilted from its ideal position which is why the verification tolerance is relaxed).

2.3 Tests on SEF data

A dataset with 6 trials will be used for this test. The subject was instructed to move his head quickly between trials and hold his head steady during the trial. The dataset is divided into 6 datasets containing one trial each. 

Testing procedure:

1. Correct each of the 6 datasets.

2. Average the 6 uncorrected and the 6 corrected datasets over a time range of -10 ms to 50 ms with respect to the stimulus.

3. Use the dipole fit to localize the dipole on the N20 peak for all 12 averaged datasets.

4. Record the location of the peaks for the top 3 peaks in each set.
5. Check that the localization results from all 6 corrected datasets are within few mm from each other, while the localization results from the 6 uncorrected datasets differ from each other (with the actual amount depending on how much the subject moved between trials).

3 SAM tests

3.1 Tests on simulations

The data corrections will be tested on two simulated datasets both with white noise, but one with and one without brain noise. Both sets simulate a combined head translation and rotation. 
Testing procedure:

1. Correct each dataset.

2. Run SAMcov and SAMsrc in single-state mode (U1) on the uncorrected and corrected datasets with the following settings:

a. Volume: x=-6 to 6 cm, y=-6 to 6 cm, z=3 to 10 cm.

b. Resolution: 0.2 cm.

c. Use option –o “0 0 0” to indicate the centre of the single-sphere.

3. Run SvlPeak on the resulting image files and record the top peak position and power.

4. Verify that the source positions from the corrected datasets are within 2mm (1 pixel) from the simulated source position, while those from the uncorrected datasets deviate from the source position by more than 2mm.
3.2 Tests on SEF data

Three datasets will be used for this test. In the first dataset the subject is asked to hold his head steady;  in the second the subject is asked to move his head continuously throughout the data taking; and in the third the subject is asked to move his head quickly once between trials for a total of 6 trials, while holding his head steady during each trial.
Testing procedure:

1. Correct each of the 3 datasets to the head coil positions as specified in the .hc file of the dataset with no head motion (note: down sample by a factor of 3 first or use down sampled datasets).
2. Run SAMcov and SAMsrc in dual-state mode (D1) on each of the 3 uncorrected and 3 corrected datasets with the following settings:
a. Volume: x=-6 to 6 cm, y=-6 to 6 cm, z=5 to 12 cm.

b. Resolution: 0.5 cm.

c. Active window: 0.005 to 0.055 sec with respect to the stimulus.
d. Control window: -0.055 to -0.005 sec with respect to the stimulus.

e. Frequency range: 2-400 hz.

f. Use the differential pseudo Z deviate mode.
3. Run SvlPeak on the resulting image files and record the top 3 peak positions and power. 

4. Verify that the source positions from the 3 corrected datasets are within 5 mm (1 pixel) from each other (the uncorrected datasets may or may not agree with each other depending on the details of the motion).
4 Command line arguments

Verify that all command line arguments work properly.

Appendix: List of datasets and results
1 Datasets for section 2.1
x2y0z6_sum10mm.ds: a single dipole positioned at (2,0,6) cm, remains stationary throughout the first trial then moves by 10 mm and remains stationary for the entire second trial. The simulation is for a 275 channel system.


[image: image1.emf]coordinate x y z x y z

simulated position 2.00 0.00 6.00 2.00 0.00 6.00

trial 1 2.00 0.00 6.00 2.01 0.00 6.01

trial 2 1.98 0.00 7.22 2.00 0.00 6.01

trial 1 error 0.00 0.00 0.00 0.01 0.00 0.01

trial 2 error 0.02 0.00 1.22 0.00 0.00 0.01

uncorrected data corrected data


x-2y0z-4_sum10mm.ds: a single dipole positioned at (-2,0,-4) cm, remains stationary throughout the first trial then moves by 10 mm and remains stationary for the entire second trial. The simulation is for a 275 channel system.


[image: image2.emf]coordinate x y z x y z

simulated position -2.00 0.00 -4.00 -2.00 0.00 -4.00

trial 1 -2.00 0.00 -4.02 -2.00 0.00 -4.04

trial 2 -1.98 0.00 -2.44 -2.00 0.00 -4.06

trial 1 error 0.00 0.00 0.02 0.00 0.00 0.04

trial 2 error 0.02 0.00 1.56 0.00 0.00 0.06

uncorrected data corrected data


x6y0z0_sum10mm.ds: a single dipole positioned at (6,0,0) cm, remains stationary throughout the first trial then moves by 10 mm and remains stationary for the entire second trial. The simulation is for a 151 channel system.


[image: image3.emf]coordinate x y z x y z

simulated position 6.00 0.00 0.00 6.00 0.00 0.00

trial 1 6.01 0.00 0.00

trial 2 5.51 -0.01 1.28

trial 1 error 0.01 0.00 0.00 6.00 0.00 0.00

trial 2 error 0.49 0.01 1.28 6.00 0.00 0.00

uncorrected data corrected data


x-2y0z8_sum10mm.ds: a single dipole positioned at (-2,0,8) cm, remains stationary throughout the first trial then moves by 10 mm and remains stationary for the entire second trial. The simulation is for a 151 channel system.


[image: image4.emf]coordinate x y z x y z

simulated position -2.00 0.00 8.00 -2.00 0.00 8.00

trial 1 -2.00 0.00 8.00 -2.01 0.00 8.00

trial 2 -2.28 0.00 9.12 -2.04 0.00 8.05

trial 1 error 0.00 0.00 0.00 0.01 0.00 0.00

trial 2 error 0.28 0.00 1.12 0.04 0.00 0.05

uncorrected data corrected data


x6y0z4_sum20deg.ds: a single dipole positioned at (6,0,4) cm, remains stationary throughout the first trial then rotates by 20 degrees and remains stationary for the entire second trial. The simulation is for a 275 channel system.


[image: image5.emf]coordinate x y z x y z

simulated position 6.00 0.00 4.00 6.00 0.00 4.00

trial 1 6.00 0.00 4.00 6.00 0.00 4.00

trial 2 5.59 -2.04 5.24 6.00 0.00 4.00

trial 1 error 0.00 0.00 0.00 0.00 0.00 0.00

trial 2 error 0.41 2.04 1.24 0.00 0.00 0.00

uncorrected data corrected data


2 Dataset for section 2.2
CurrentPhantom.ds: (see section 2.2 for a description).


[image: image6.emf]coordinate x y z x y z

actual position -1.40 1.40 4.00 -1.40 1.40 4.00

trial 1 -1.36 1.38 3.78 -1.36 1.46 3.96

trial 2 -2.28 1.13 3.77 -1.35 1.44 3.96

trial 3 -4.23 0.39 4.05 -1.34 1.47 3.97

trial 4 -5.00 0.34 4.06 -1.38 1.46 3.96

trial 5 -5.49 0.25 3.96 -1.46 1.41 3.91

trial 6 -4.83 0.34 4.19 -1.43 1.46 3.95

trial 1 error 0.04 0.02 0.22 0.04 0.06 0.04

trial 2 error 0.88 0.27 0.23 0.05 0.04 0.04

trial 3 error 2.83 1.01 0.05 0.06 0.07 0.03

trial 4 error 3.60 1.06 0.06 0.02 0.06 0.04

trial 5 error 4.09 1.15 0.04 0.06 0.01 0.09

trial 6 error 3.43 1.06 0.19 0.03 0.06 0.05

uncorrected data corrected data



[image: image7.emf]coordinate x y z x y z

actual position -1.40 1.40 4.00 -1.40 1.40 4.00

average of all trials -4.08 0.53 3.93 -1.37 1.45 3.95

error 2.68 0.87 0.07 0.03 0.05 0.05

uncorrected data corrected data


3 Datasets for section 2.3

Richard_SEF_05_HP3_1.ds: first trial of dataset.
Richard_SEF_05_HP3_2.ds: second trial of dataset.
Richard_SEF_05_HP3_3.ds: third trial of dataset.
Richard_SEF_05_HP3_4.ds: fourth trial of dataset.
Richard_SEF_05_HP3_5.ds: fifth trial of dataset.
Richard_SEF_05_HP3_6.ds: sixth trial of dataset.
4 Datasets for section 3.1

nobrainnoise.ds: a single dipole at (1,2,6) cm with white noise. Total rotation=0.212 rad; total translation=1 cm. The source is on for 100ms and off for 200 ms. The simulation is for a 275 channel system.
brain_noise_4.ds: a single dipole at (-2,2,6.4) cm with brain noise and white noise. Shift = 0.5 cm; rotation = (-0.05,0.05,0) rad. The source is on for 100ms and off for 150 ms. The simulation is for a 275 channel system.
5 Datasets for section 3.2
Richard_SEF_20060606_03_re3.ds: SEF data with head stationary. Down sampled by a factor of 3.
Richard_SEF_20060606_04_re3.ds: SEF data with continuous motion. Down sampled by a factor of 3.
Richard_SEF_20060606_05_re3.ds: SEF data with intermittent motion. Down sampled by a factor of 3.
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_1214295863.xls
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				uncorrected data						corrected data

		coordinate		x		y		z		x		y		z

		simulated position		-2.00		0.00		-4.00		-2.00		0.00		-4.00

		trial 1		-2.00		0.00		-4.02		-2.00		0.00		-4.04

		trial 2		-1.98		0.00		-2.44		-2.00		0.00		-4.06

		trial 1 error		0.00		0.00		0.02		0.00		0.00		0.04

		trial 2 error		0.02		0.00		1.56		0.00		0.00		0.06
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				uncorrected data						corrected data

		coordinate		x		y		z		x		y		z

		simulated position		6.00		0.00		4.00		6.00		0.00		4.00

		trial 1		6.00		0.00		4.00		6.00		0.00		4.00

		trial 2		5.59		-2.04		5.24		6.00		0.00		4.00

		trial 1 error		0.00		0.00		0.00		0.00		0.00		0.00

		trial 2 error		0.41		2.04		1.24		0.00		0.00		0.00
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				uncorrected data						corrected data

		coordinate		x		y		z		x		y		z

		simulated position		-2.00		0.00		8.00		-2.00		0.00		8.00

		trial 1		-2.00		0.00		8.00		-2.01		0.00		8.00

		trial 2		-2.28		0.00		9.12		-2.04		0.00		8.05

		trial 1 error		0.00		0.00		0.00		0.01		0.00		0.00

		trial 2 error		0.28		0.00		1.12		0.04		0.00		0.05
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				uncorrected data						corrected data

		coordinate		x		y		z		x		y		z

		actual position		-1.40		1.40		4.00		-1.40		1.40		4.00

		trial 1		-1.36		1.38		3.78		-1.36		1.46		3.96

		trial 2		-2.28		1.13		3.77		-1.35		1.44		3.96

		trial 3		-4.23		0.39		4.05		-1.34		1.47		3.97

		trial 4		-5.00		0.34		4.06		-1.38		1.46		3.96

		trial 5		-5.49		0.25		3.96		-1.46		1.41		3.91

		trial 6		-4.83		0.34		4.19		-1.43		1.46		3.95

		trial 1 error		0.04		0.02		0.22		0.04		0.06		0.04

		trial 2 error		0.88		0.27		0.23		0.05		0.04		0.04

		trial 3 error		2.83		1.01		0.05		0.06		0.07		0.03

		trial 4 error		3.60		1.06		0.06		0.02		0.06		0.04

		trial 5 error		4.09		1.15		0.04		0.06		0.01		0.09

		trial 6 error		3.43		1.06		0.19		0.03		0.06		0.05
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				uncorrected data						corrected data

		coordinate		x		y		z		x		y		z

		simulated position		6.00		0.00		0.00		6.00		0.00		0.00

		trial 1		6.01		0.00		0.00

		trial 2		5.51		-0.01		1.28

		trial 1 error		0.01		0.00		0.00		6.00		0.00		0.00

		trial 2 error		0.49		0.01		1.28		6.00		0.00		0.00
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				uncorrected data						corrected data

		coordinate		x		y		z		x		y		z

		simulated position		2.00		0.00		6.00		2.00		0.00		6.00

		trial 1		2.00		0.00		6.00		2.01		0.00		6.01

		trial 2		1.98		0.00		7.22		2.00		0.00		6.01

		trial 1 error		0.00		0.00		0.00		0.01		0.00		0.01

		trial 2 error		0.02		0.00		1.22		0.00		0.00		0.01
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				uncorrected data						corrected data

		coordinate		x		y		z		x		y		z

		actual position		-1.40		1.40		4.00		-1.40		1.40		4.00

		average of all trials		-4.08		0.53		3.93		-1.37		1.45		3.95

		error		2.68		0.87		0.07		0.03		0.05		0.05






