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1 Overview         
The NeuroEducation framework and the KISS Evaluation and Biofeedback program are designed 
to work together to discover the subject’s problems in electrophysiological functioning and 
design and implement the most productive intervention protocols for the specific subject. The 
evaluation collects cognitive and QEEG data on 6 cognitive tasks (auditory attention, visual 
attention, auditory memory, reading memory, working memory and problem solving) in addition 
to an eyes closed task. The subject’s QEEG response pattern during the evaluation is compared 
to a normative reference group for two age ranges (5-14 years; 14-70 years). The variables that 
are positively and negatively correlated with the performance scores are examined in the report 
and provide the basis of the EEG biofeedback intervention protocols. All data is examined in 
terms of standard deviation (SD) units. The QEEG report, however, also provides all SD values for 
all variables across all tasks for each age group (except the immediate and delayed recall for 
auditory and reading memory - to be developed). Further development of the QEEG and cognitive 
performance norms will involve breaking down the 5-14 age range into two groups: ages 5-10 & 
10-14. 

The software products are designed to allow for a minimum involvement of the technician 
as possible. 
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2 Conceptual Underpinnings       
The overall conceptual approach employs the Coordinated Allocation of Resource Model (CAR) 
of brain functioning which states that specific cognitive abilities are the result of the brain 
employing specific resources to accomplish the task, albeit variables can be overlapping across 
different skills. The model employs the flashlight metaphor and processing units as sub concepts 
of resources and holography as a unifying concept. 

“Holography is concerned with much than pictorial three-dimensional imaging. A closer look at 
the method will reveal its potential role in information storage, interferometry, microscopy and 
data processing.” (Collier, Burckhardt & Lin, 1971). Interferometry (in physics) refers to “any 
acoustic, optical, or microwave instrument that uses interference patterns or fringes to make 
accurate measurements of wavelength, wave velocity, distance, etc.”(dictionary.reference.com: 

interferometry) 

“The method of holography applies to all kinds of waves: to electron waves, X rays, light waves, 
microwaves, acoustic waves and seismic waves, provided that the waves are coherent enough to 
form the required interference patterns (pg. 3).” (Collier, Burckhardt & Lin, 1971). Thus, the 
language and concepts of holography overlaps considerably with the language of the quantitative 
EEG. Pribram’s approach to the holographic theory of brain functioning was summarized by 
Prideaux who states the following in presenting Pribram’s hypothesis: “dendritic processes 
function to take a "spectral" transformation of the "episodes of perception"… This transformed 
"spectral" information is stored distributed over large numbers of neurons. When the episode is 
remembered, an inverse transformation occurs that is also a result of dendritic process. It is the 
process of transformation that gives us conscious awareness…. The idea is simply that each part 
contains some information of the whole. Or stated another way, the information (or features) 
are not localized, but distributed… The holonomic brain theory claims that the act of 
"remembering" or thinking is concurrent with the taking of the inverse of something like the 
Fourier transform. The action of the inverse transform (like in the laser shining on the optical 
hologram) allows us to re-experience to some degree a previous perception. This is what 
constitutes a memory… Memory is a form of re-experiencing or re-constructing the initial sensory 
sensation.” The model is consistent with the Coordinated Allocation of Resources (CAR) model in 
that the resources are the interacting different frequencies. Dr. Thornton has been able to gather 
some data in support of this approach. The model remains a conceptually useful way of 
understanding the data. 

2.1 Coordinated Allocation of Resources Model, Flashlights, Processing Units 
A QEEG analysis involves some 2000+ variables to describe the electrophysiological activity of 
some 100 billion neurons and trillions of synapses. This level of complexity presents a difficult 
conceptual and statistical problem. To address the problem several concepts, such as processing 
units and the flashlight metaphor were developed to aid in the reduction of the number of 
variables. 
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The initial organizing principle was the Coordinated allocation of Resource (CAR) model which 
states that effective cognitive functioning is determined by the allocation of appropriate sets of 
resources (albeit, overlapping in some situations). These resources involve the flashlight 
metaphor and the heuristic processing unit concept, while holography serves as a unifying 
concept. 

The first discussion of the use of the flashlight metaphor (Thornton, K. 2002) stated that each 
cortical location is capable of sending out a “beam” to all the other locations, within a specific 
frequency. Thus, in the 10-20 system there are 19 locations which can operate as generators of 
the flashlights. 

The heuristic processing unit concept states that certain areas of the brain (i.e. frontal lobes) can 
operate as critical locations for cognitive activity (Thornton, K., Carmody, D., 2014). The four 
processing areas employed in this report include the frontal (FPU), central (CPU), posterior (PPU) 
and frontal central (fCPU). 

2.2 QEEG Variables and Frequencies  
Figure 1 presents the full range of variables that will be expressed in the head figures, if 
significantly related. 

 
Figure 2-1 List of Scalp Regions and QEEG Variables 

CD=Coherence Delta; CT=Coherence Theta; CA=Coherence Alpha; CB1=Coherence Beta1; 
CB2=Coherence Beta2; PD=Phase Delta; PT=Phase Theta; PA=Phase Alpha; PB1=Phase Beta1; 
PB2=Phase Beta2;   RPD=Relative Power Delta RPT=Relative Power Theta; RPA; Relative Power 
Alpha; RPB1=Relative Power Beta1; RPB2=Relative Power Beta2; MD=Magnivolts Delta; 
MT=Magnivolts Theta; MA=Magnivolts Alpha; MB1=Magnivolts Beta1; MB2=Magnivolts Beta2; 
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PKFD=Peak Frequency Delta; PKFT=Peak Frequency Theta; PKFA=Peak Frequency Alpha; 
PKFB1=Peak Frequency Beta1; PKFB2=Peak Frequency Beta2 

Lexicor hardware and algorithms were employed to develop the normative database. Two types 
of data are available to QEEG analysis. The first type (arousal variables) involves the activity at 
scalp locations. The Lexicor manual defines the arousal variables as follows: 

Magnitude (M): Total magnitude (peak-to-peak) within a band's frequency range expressed in 
uV. 

Relative Power (RP) or Relative Magnitude: Magnitude parameter divided by the full frequency 
spectrum magnitude, expressed as %. 

Peak Frequency (PF): Frequency at which the maximum spectral amplitude occurs within a band's 
frequency range, expressed as Hz. 

Peak Amplitude (PKA): Maximum spectral amplitude within a band's frequency range, expressed 
as uV. 

The second type quantifies the association / connection variables between locations using phase 
(P) and Spectral Correlation Coefficient (SCC) variables. The Lexicor definitions are as follows: 

Spectral Correlation Coefficient (SCC): Spectral morphology comparison correlation between 
two channels using the formula (ΣǀXǀǀYǀ)²/(ΣǀXǀ²ΣǀYǀ²) expressed in percent, where X and Y 
represent the Fourier series of the two channels. 

Phase (P): Peak amplitude phase difference between two channels using the formula 100(1-ǀθ¹-
θ²ǀ/π). A value of 100 percent represents zero degrees out of phase and a value of zero percent 
represents 180 degrees out of phase. 

The relationship between peak amplitude and magnitudes is close to 1.00. Thus, this report will 
report on only the magnitude, relative power, peak frequency, coherence and phase values. 
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3 NeuroEducation Framework Overview 
The NeuroEducation framework consists of several applications and web services. Subscription, 
payment and analysis are on the Project web page (neuroeducation.us). The applications can also 
be downloaded from the “Download Software” link on the page: 

<> 

Figure 3-1 Application Download Page 

 
Figure 3-2 The Applications that make up the Framework 

Hardware and operating system requirements are detailed in 8.1. 

After you have installed these programs, every time you run any of them, it will check for updates 
and install the updates if one exists. 

The framework allows recording the EEG signals in the XDF standard file format. The user can 
also add manual markers or events to the stream. Therefore; professionals, experienced users 
and researchers can analyze the data in open source / third party EEG analysis tools such as 
EEGLAB. 

 
Figure 3-3 NeuroEducation Framework Schematic Overview 
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3.1 EEG Sender 
EEG Sender is the EEG data source of the framework. It publishes the EEG data stream to the 
other applications. EEG Sender gets data from various data sources (amplifiers, recorded data or 
simulated data) and publishes the EEG data on the local network using the Lab Streaming Layer 
(LSL) protocol. 

“The lab streaming layer (LSL) is a system for the unified collection of measurement time series 
in research experiments that handles both the networking, time-synchronization, (near-) real-
time access as well as optionally the centralized collection, viewing and disk recording of the 
data.” (https://github.com/sccn/labstreaminglayer) . 

LabRecorder 
LabRecorder is an open source program distributed with LSL, and can be launched from within 
EEG Sender. It records into the XDF file format (Extensible Data Format). XDF was designed 
concurrently with the lab streaming layer and supports the full feature set of LSL (including multi-
stream container files, per-stream arbitrarily large XML headers, all sample formats as well as 
time-synchronization information). For detailed information, refer to Section 11: Advance Usage 
and Importing Data to Third Party Software. 

Monitor 
Monitor is a real-time EEG chart display where you can see the running EEG stream. Take 
snapshots, and add markers/events. For detailed information, refer to Section 11: Advance Usage 
and Importing Data to Third Party Software. 

3.2 KISS 
This application allows the administration of the evaluation and neurofeedback sessions.  

During the evaluation, a second screen pops-up for the trainee. This second screen presents the 
content of the evaluation to the subject (reading material, listening material etc.), usually on the 
extended screen. This will include the attention tasks, reading memory tasks, working memory 
and problem-solving tasks. It is recommended to use an external microphone, and to place it 
close to the subject’s mouth, in order to avoid potential recording problems. 

After the analysis, the trainee specific EAR file can be used to conduct neurofeedback sessions. 
Conducting neurofeedback also involves using the KISS program together with EEG Sender. The 
programs take up about 1 gigabyte of space on the hard drive. Make sure you have plenty of 
room prior to installing. 

3.3 Web services 
Once an evaluation is conducted, the generated data file can be loaded to the project web page 
for detailed analysis. The clinician can also list his/her previous evaluations and feedback 
sessions. 



12 
 

4 EEG Sender 
The Sender program operates as the link between the amp and the software. 

 
Figure 4-1 EEG Sender Screen 

You will need to select the appropriate amp prior to running the evaluation. You can also select 
“Sine Wave” or “Sample Recording” for demo/evaluation purposes. 

First of all, make sure that all the electrode channel impedances are in good quality. 

For the “Bio Device” and MITSAR, impedances can be checked by pressing the “Impedance” 
button. For other devices, check with the amp’s software or with an impedance meter to make 
sure that the connections are in good quality. 
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5 Evaluation 
Clicking on the KISS icon will bring up the Sign-in screen. 

5.1.1 Login 
When you have signed up over the web-page, you have defined your e-mail and your password. 
Your e-mail is also your username. Use this information in the KISS login screen. Enter the 
information, then press the Login button. 

To run the program in trial mode (for demo or evaluation purposes), check the “Trial Mode” 
checkbox. In the trial mode: 

- You cannot edit the contents of the subject evaluation files 
- You can only conduct the default adult evaluation. 
- Task Cognitive Scores are not saved 
- You cannot upload the subject evaluation to the server for analysis. 

 
Figure 5-1 Workstation Login Screen 

5.1.2 Patient Selection 
After signing in, you are directed to select the trainee. You can create a new trainee or select a 
previous one. 
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Figure 5-2 Patient Select Page 

If you choose “New Trainee”, the following screen will appear. All items with an * will require an 
entry in order to move forward. Once you have entered all the information, click on “Save New 
Patient”.  

 
Figure 5-3 New Patient Screen 
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After the Trainee has been selected, the name and the DOB of the Trainee is displayed on the 
lower left corner of the application. And you are asked if you want to conduct and evaluation of 
a feedback session: 

 
Figure 5-4 Evaluation versus Feedback Selection 

Select “Evaluation” Enter the information and update the information. Then click on next to go 
to the evaluation / reevaluation screen. Click “New Evaluation” from the side menu. You can 
choose what type of evaluation or reevaluation you want to conduct. The software will 
automatically choose the task appropriate to the subject’s age and taking the previous 
evaluations into account. 

5.1.3 Evaluation Main Screen 

 
Figure 5-5 Evaluation Workstation Main Screen 

On the left side, the evaluation main screen lists the tasks that are going to be conducted. On the 
right, raw EEG is displayed. The play/pause/stop controls are at the bottom. 

Clicking on the green play button will start the evaluation (Clicking the red back button will direct 
you back to the evaluation selection page). 

When the subject is requested to tell the stories back to the technician, make sure that they are 
speaking very clearly. If they do not, it will be extremely difficult to score their verbalizations. If 
you have any doubt about the quality or volume of their voice, encourage them to speak louder 
and more clearly. 
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In the upper left-hand corner of the EEG screen there will be a recording indicator which can turn 
red or off. A red dot indicates that the program is recording and saving the EEG data. If it is not 
on, then EEG is not being recorded or saved at that time instant. 

At the end of the evaluation, the scoring page will appear: 

 
Figure 5-6 Evaluation Scoring Page 

At the beginning of the evaluation, scoring sheets for the auditory and reading memory tasks are 
printed. You will use these sheets to score the recall performances. The software automatically 
scores the attention tasks, the working memory task and the problem-solving tasks. 

You need to score the auditory memory, reading memory and the delayed memory tasks. You 
can play back the audio recording for each task as many times as you need to, score it with the 
scoring sheets you printed out initially, place the # for the total score and then click on OK. 

Keep in mind that the scoring method you should employ is the gist method. The gist method 
employs the idea that if a subject obtains a conceptually similar response, he is to get credit. 
Scoring is done in ½ to 1-point values. The / slash mark indicates the beginning and end of a 
segment of a story which contains a concept or concrete data. 

For example, if the scoring sheet says John Smith and the subject recalls John, he obtains ½ point. 
If the scoring sheet indicates that “he went to the grocery store to go shopping” and the subject 
recalls “he went shopping” he would obtain ½ point. If he said “he went to the store to go 
shopping”, he would obtain a score of 1, as most of the concept was recalled and the score is 
closer to 1 than it is to 1/2. If the scoring sheet says “The caddy spun around three times/, hit a 
side railing/ and came to a stop/ near a telephone pole/.” and the subject says “the car turned 
around 3 times, hits something and stopped next to a pole”. He would get 1 point for “the car 
turned around 3 times, ½ point for “hit something”, and 1 point for “stopped” and ½ point for 
“next to a pole”. 

The software takes care of the scoring for the attention tasks, working memory (digits backwards) 
and Problem-Solving tasks. 
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5.1.4 Control Buttons and Their Functions 
 
When you resume a paused task, for the attention, memory and problem-solving tasks it resumes 
where it left, for other tasks it restarts the paused task. 

Please keep in mind that the “Restart Current Task” button only starts the current task, not the 
whole evaluation. There is no single restart button for the evaluation overall. If operator wants 
to restart from beginning, he should press the stop button and cancel the current evaluation, 
then press the play button to start the evaluation again. 

 
Figure 5-7 Evaluation Session Control Buttons 

If there is too much artifact and you wish to stop, press the pause button. Remember, we are not 
recording EEG during instructions. The only value here of pausing is to give the subject a little 
more time to settle in or more time to understand the instructions if he is having a hard time 
with the instructions. This can be easily accomplished by clicking on the pause button and then 
the play button to restart. 

If you click the pause button during a task the EEG recording will still display on the screen. 
However, the data will not be saved until you press the play button. By allowing the tech to see 
the raw EEG during the pause period, the tech will be able to see if the artifact problem is 
continuing. When the artifact problem appears to have resolved, the tech can restart the task. 

Remember, the program is not recording the EEG during an instruction task. Thus, there is little 
need to worry about artifact during the instruction tasks. 

During Administration of a Task 
If the task involves the administration of a task (attention tasks, working memory, problem 
solving) there is a real value to being able to 1) either resume the task where you left off or 2) 
restarting the task from the beginning. As these tasks can be lengthy (problem solving is 10 
minutes) it is generally advisable to be able to stop and resume without having to go back to the 
beginning.  

If you wish to restart the task click on the restart button. This will reset the recording to the 
beginning of the task. It will restart the task and the EEG recording. 
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Clicking the Next button will move the program to the next task. Generally, you do not want to 
do this, as the evaluation is a highly structured set of tasks that require completion for 
appropriate analysis. 

The subject is asked 8 times to verbally recall the information he had heard or read. The 
instructions indicate to the subject that they are to verbally speak out loud what they recalled 
during a quiet period. The QEEG data is not recorded during this task. The subject may meander 
in the recall period or be able to recall for a longer period of time than other subjects. To allow 
for a longer period of recall time than could be programmed, it was determined to allow the 
subject / technician to end the recording of their recall.  

The subject will see the following rectangle on the console screen in front of him. He will also be 
provided with a verbal instruction to click on the box when he has finished saying all that he could 
recall. Make sure that the mouse is on the console screen which will allow the subject to click on 
the text below. 

 

The avoid a problem where the subject forgets to click on the rectangle, the technician has the 
following instruction on their screen. If the tech clicks on the Next button, the recording will be 
stopped and the next task will be administered.  

 

The subject should have his own separate mouse in front of him that he can employ during this 
task, as well as during the auditory and visual attention, working memory and problem-solving 
task. The tech can / should also have a mouse available. The screen will only show a single mouse 
pointer, which can be controlled by either mouse. The tech will need to practice the control of 
the mouse pointer, as moving the pointer between the two screens can be confusing / awkward 
and lead to errors. 

5.1.5 Reevaluations 
We have built into the software the ability to conduct complete reevaluations (up to 9 
reevaluations for the adolescent (10-14) and adult group & 4 reevaluations for the grades 1 thru 
4 for the auditory and reading memory and problem-solving tasks. Presently the software has 
the ability to conduct unlimited reevaluations on specific cognitive tasks of auditory and visual 
attention and working memory as well as the eyes closed condition.  

There are two types of reevaluations available:  

1) cognitive only, conducted on local computer and the appropriate performance measure is 
obtained.  
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2) cognitive and QEEG – the clinician administers the chosen cognitive task and records the QEEG 
while the task is conducted. Once the task is completed, you will need to upload the file to the 
server and an analysis of pre and post QEEG changes and cognitive performance changes will be 
generated and a report emailed to the clinician. 

 
If you click on partial evaluation, the software will allow you to choose which partial evaluation 
you wish to conduct. 

 
Figure 5-8 Partial Evaluation Selection 

Clicking on next will bring you to the evaluation screen where you can click the play button to 
start the task. 

5.1.6 Patient Screen 
When you start the evaluation, a second screen will pop up. This is the patient Console. Using the 
extended screen option in your computer’s software create the extended screen and place the 
console screen onto the second monitor and then maximize it. You will need to experiment with 
the screen displays and how the mouse moves between them. The mouse should be located on 
the console screen as the program requires that placement to work accurately, especially for the 
attention tasks. 

If you have 3 USB ports you will be able to attach 2 wired mice so that the subject can employ his 
mouse during certain tasks. If your notebook only has 2 USB ports, you will need to share your 
mouse with the subject, so having an extension cable on the mouse will allow you greater 
flexibility and easier use of the mouse. 

Alternatively, you can run the Console on a separate computer connected to the same local area 
network. 



20 
 

5.2 Running a Demo Evaluation     
You will need to load sender and select Emulator and click on Start. When you start the demo 
evaluation you will see alpha waves on the EEG screen.  

You will need to keep your eyes on the assessment workstation screen during the entire 
evaluation. You will be able to see the subject’s raw EEG on the workstation screen in order to 
keep an eye on the artifact. You can maximize this screen on your computer screen.  The task list 
tab will show you the tasks being administered during the evaluation. If the subject is 
demonstrating a lot of EEG artifact, it may be necessary to stop the recording or return to the 
beginning of the task and start again. To accomplish this please keep an eye on the buttons on 
the bottom of the EEG wave screen. 

As this section is important for artifact control, it will be discussed from a number of different 
perspectives to allow the tech a full understanding of its purpose and the controls he has 
available. 

5.3 Description of Tasks in the Evaluation      
The evaluation procedure is designed to simultaneously collect cognitive performance data and 
QEEG data during the cognitive tasks. The data is collected at the sampling rate of the connected 
amplifier. Regardless of the sampling rate, the QEEG data is calculated and updated 
approximately ten times per second. There are 6 cognitive tasks involved and an eyes closed 
condition. 

5.3.1 Eyes Closed 
A non-cognitive eyes closed task lasting 300 epochs (epochs of 1 second each). 

5.3.2 Auditory Attention 
An auditory attention task (225 seconds) during which the subject closes his eyes and waits until 
he hears the sound of the letter A. When he hears the letter, he is to click the left mouse button. 
There is a total of 57 letters presented during the task. It is scored for # correct, # wrong, & # 
missed. Please note that during this task, the Console application tries to force the mouse 
pointer’s location to the Console Windows area. Clinician and patient are advised not to try to 
move the mouse pointer away from the Console window in order to avoid missed mouse clicks, 
resulting from clicking outside of the window. 

We will be developing QEEG and performance norms for the two attention tasks. 

5.3.3 Visual Attention 
A Visual attention task (225 seconds) during which the subject opens his eyes and waits until he 
sees the letter A on the computer screen. When he sees the letter, he is to press the spacebar. 
There is a total of 57 letters presented during the task. It is scored for # correct, # wrong, & # 
missed. 
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5.3.4 Auditory Memory 
This task involves 4 stories presented one at a time by the computer in an auditory format. The 
subject has his eyes closed and listens to the story with the instruction that he will be asked to 
recall the story to himself after the presentations. The stories last between 30 and 60 seconds 
and have a Fleisch reading level of about grade 5 for the adolescent (ages 10-14) and adult 
versions (>14). For grades 1 through 4, separate stories were created which were graded with 
the Fleisch reading level as appropriate for that grade level.  

There are 4 stories presented. The QEEG is recorded during the encoding stage (listening) and a 
quiet recall period (with eyes closed). The stories take about 40-60 seconds to present via 
computer. Then the subject recalls the story to himself for 40 seconds with his eyes closed. Then 
the subject is asked to recall out loud all of the story that he could recall. When the subject has 
reported all that he could recall, he can click on the rectangle box on the screen to end his recall 
recording or tell the technician that he is done. Also, the technician can end the task by clicking 
on a rectangle box below the EEG data screen. 

Some subjects maybe able to recall information for 20 seconds, while others may need more 
time to recall – due to better recall ability.  When he has exhausted his memory for the story, the 
technician can click on the blue button which moves the evaluation to the next task. The 
vocalizations are recorded for scoring by the technician at the end of the total evaluation testing 
period (about 1 hour). Thus, for each story the QEEG is collected during the initial encoding period 
and the 40 second quiet recall. The QEEG is not recorded during any of the out loud recall periods 
(auditory and reading). 

5.3.5 Reading Memory 
This task involves 2 stories presented one at a time by the computer on the computer screen 
(one-page format). The subject has their eyes open and reads the story for 100 seconds with the 
instruction that he will be asked to recall the story to himself after the presentations. The subject 
is allowed 100 seconds to read the stories and have a Fleisch reading level of about grade 5 for 
the adolescent (ages 10-14) and adult versions (>14).  For grades 1 through 4, separate stories 
were created which were graded with the Fleisch reading level as appropriate for that grade level.  

There are 2 stories presented. The QEEG is recorded during the encoding stage (reading) and the 
50 second quiet recall period (with eyes closed). Following the 50 second quiet recall period, the 
subject is asked to verbalize all that they could recall during quiet recall period. When the subject 
has completed what he recalls of the story, he can click on the rectangle on the screen, as in the 
auditory memory task or tell the technician that he is done. Similarly, the tech can click on the 
rectangle on his screen to end the recording. The technician then clicks on a blue button on the 
screen and the evaluation moves to the next task. The vocalizations are recorded for scoring by 
the technician at the end of the total evaluation testing period (about 1 hour). Thus, for each 
story the QEEG is collected during the initial encoding / reading period and the 50 second quiet 
recall. 
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5.3.6 Working Memory  

 
Figure 5-9 Working Memory Numeric Keypad 

A numeric keypad is presented on the screen and a series of, initially, 2 numbers are presented 
(i.e. 7 2). The subject’s task is repeat the sequence backwards (after the numbers disappear from 
the computer screen). A subsequent set of 2 numbers are presented with the same request. If 
the subject is able to successfully complete 2 sequences, he is presented with a series of 3 digits 
with the same response requirement. Once two series of 3 digits is successfully entered 
backwards, the task is increased to 4 digits. This task continues for 180 seconds and two scores 
are generated (# correct, the maximum # that the subject was able to obtain 2 correct scores in 
a row). The stimulus is not adjusted for grade level. 

5.3.7 Problem Solving 
A series of 12 matrix problems are presented. The tasks differ in difficulty between the 3 groups 
addressed (ages 5-10; ages 10-4; age >14). The task requires the subject to observe a series of 3 
vertical shapes and 3 horizontal shapes. There is an empty square in the bottom right of the 
stimulus. A set of 8 possible responses are provided to the subject who is required to indicate 
(via keypad) which answer number would most logically fit in the bottom right empty spot and 
complete the vertical and horizontal pattern. He is allowed up to 4 guesses per problem and then 
the next task is presented. The scoring uses the following scoring guide: 4 points for correct 
answer on first guess, 3 points for correct answer on second guess, 2 points for correct answer 
on third guess, 1 point for correct answer on fourth guess. The subject is allowed 600 seconds to 
solve the problems. If he accomplishes the task sooner, the next task is presented. A score 
representing the subject’s total score is recorded as well as the amount of time the subject spent 
on the task. 
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Figure 5-10 Sample Problem Solving Matrix Question 

5.3.8 Delayed Recall of Auditory stories 
The subject is asked to recall (with their eyes closed) all of the 4 stories which were presented in 
an auditory format for 60 seconds. The QEEG is recorded while they quietly recall. Once the 60 
seconds are over, the subject is asked to verbalize out loud all that they could recall. Their 
verbalization is recorded for subsequent scoring by the technician.   As in the initial conditions, 
both the subject and technician can choose to end the recording. 

5.3.9 Delayed Recall of Reading Stories 
The subject is asked to recall (with their eyes closed) all of the 2 stories which were presented in 
a visual format for 60 seconds. The QEEG is recorded while they quietly recall. Once the 60 
seconds are over, the subject is asked to verbalize out loud all that they could recall. Their 
verbalization is recorded for subsequent scoring. As in the initial conditions, both the subject and 
technician can choose to end the recording. 
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6 Neurofeedback using KISS 
This section will describe how to use the KISS software for Neurofeedback. 

Although the KISS software comes with a default setup, it also allows the clinician to 
change/define new protocols for the feedback therapy. The clinician can change; 

a. The Z-Score filtering (described in Section 6.6) 

b. Sound feedback Scheme (aka Sound Mapping) (described in Section 6.7) 

c. Create and employ user defined, xtra QEEG variables (described in Section 6.8) 

6.1 Selecting the Previous Evaluation Analysis Results 
The KISS automatically determines the QEEG variable to administer based on the patient’s 
evaluation file. Once you have conducted the evaluation and received the report in the e-mail, 
you can go to KISS and select the subject and the EAR file for that subject will be automatically 
imported.  

If the automatic import fails for whatever reason, you can manually download the Evaluation 
Report and the corresponding EAR (Evaluation Analysis Report) file from the web server and 
import it into KISS.   

If you do additional re-evaluations on the same patient, those additional evaluations always will 
automatically be imported and the KISS will display you a list of evaluations on the “Patient’s 
Previous Evaluations” side menu. 

To access Patient’s Previous Evaluations, click on the barrel icon ( ) on the top left corner. You 
will be presented with one or more items under the “Evaluations/Sessions:” label: 

 
Figure 6-1 Subject’s Previous Evaluations 
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Mouse left single click on one of the evaluations/sessions to select it for biofeedback. This will 
direct you to the Task Selection page on the main content area. 

6.2 Selecting the Task 
Once you have selected a previous evaluation, you will be presented with the EAR Summary and 
Cognitive task selection page on the main content area: 

 
Figure 6-2 EAR Summary and Task Selection 

Click on the task that you want to administer. 

6.3 Selecting the Reward and Inhibit Variables 
Once you have selected the task, a list of the relevant variables for that task will be presented. 
KISS will make a default selection for the reward and inhibit variable for you.  The priority will be 
based upon the subject’s standard deviation value, the correlation between the variable and the 
cognitive performance and the beta value for that variable. The first variable in the list represents 
the highest priority. The clinician can change the variable to be addressed by clicking on it. The 
Reward and Inhibit variable can be selected in this manner. 
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Figure 6-3 Selecting the Reward and Inhibit Variable 

Click on “Start Session” button to start the biofeedback session. 
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6.4 Conducting the Biofeedback Session 

 
Figure 6-4 KISS Biofeedback Session Main Screen 

The reward head figure and bar graph are on the left and the inhibit head and bar graph are on 
the right. The session needs to run for 3 minutes before a session graph can be produced. You 
can cancel the session within the first three minutes. The session counter will be credited against 
your allocation if you go past three minutes. The orange/ red color indicates above average while 
blue indicates below average (in SD values). 

The center bar graphs present the positive (on left) and negative (on right). As the subject’s SD 
values increase or decrease the bar in the column will move up and down. The frequency of the 
sound (for both positive and negative variables) will increase as the subject’s values increase.  

If the Static Mapper is selected, and the default settings are used, there is a distinction between 
the reward / inhibit cut off values for the arousal (magnitudes, relative power, peak frequency) 
vs communication variables (coherence, phase).  

With the arousal type variables (magnitudes, relative power, peak frequency) we want the 
subject to stay within a certain range. For example, we don’t want the subject’s relative power 
of delta value to drop too much, as that could create a problem in brain functioning. Because of 
these considerations, the inhibit sound will stop changing in pitch when the subject is ½ SD below 
the norm for magnitudes and relative power (delta, theta). This reasoning holds as well for 
increases in positively related variables. For example, while we want a deficit relative power of 
beta2 to increase to normative values, we do not want it to increase much more than that. As a 
result, if the relative power of beta2 increases more than 1 SD above the norm, the sound will 
stop changing pitch being emitted. Similar logic is applied to alpha and beta1. The peak frequency 
will be addressed in the same manner.  
These defaults can be changed to another preferred value in the mapper settings page. 
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For the coherence and phase values, these considerations are not applicable to the alpha, beta1, 
& beta2 frequencies. Coherence and phase values in the Alpha to Beta-2 frequency range are 
mostly linearly proportional to performance in Adults. Therefore, we want these Z-Scores to 
increase as much as possible. Note that however, Beta-2 coherence and phase values can be 
negatively related to performance in children.  

For the adult group there are conflicting empirical issues with the delta and theta coherence and 
phase values. The software will follow the reasoning that was employed with the arousal 
variables. The software will decrease these values (when empirically shown to be negatively 
related) to a point of ½ SD below normative values and then the inhibit sound will stop. 
6.5 Ending a Biofeedback Session 
The session must continue for at least three minutes in order to be processed by the software.  
The screen offers the possibility of canceling the session prior the 3-minute time period. After 
the 3-minute time period the menu will offer the option of ending the session. The data will be 
saved and employed for the next clinical decision and a graph will be produced.  

At the end of the session, the subject’s Z-score inhibit and reward graphs during the session is 
displayed for information: 

 
Figure 6-5 Session End Z-Score Graph. 

The blue line denotes the reward variable, and the red line denotes the inhibit variable. 

The subject’s performance in this session is recorded and the EAR file is updated with this new 
information. Next time when you select the same patient and the same task, the default QEEG 
variable will be determined taking into account the patient’s original evaluation as well as all the 
subsequent KISS biofeedback sessions conducted on top of that evaluation. 
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6.6 Z-Score Filtering 
The sound and xtra variable selection may require some experimenting and attention as will be 
described in Sections 6.7 and 6.8. Two of the tasks (problem solving, reading) do not involve the 
subject looking at the screen, thus making the sound critical for the feedback. If you want to 
experiment with different sound approaches, it suggested that you do that when not in front of 
the subject, as it can become very time consuming. The same logic applies to the xtra variable 
selection. 

Clinician can change the Z-score filtering in the settings page. To open the settings page, click the 
settings icon indicated by the red arrow in the figure below. 

 

Figure 6-6 How to Open the Settings Page 

KISS calculates the subject’s Z-scores at a 10 Hz rate, i.e. the scores are calculated 10 times every 
second. The Z-score of a patient may change rapidly, disturbing the feedback process. Therefore, 
the calculated z-scores must be smoothed. This is called “Z-Score filtering”. Depending on the 
selected Smoothing filter, z-scores are averaged for a certain amount of time and a clean z-score 
data flow is provided to the feedback. The smoothing can be selected independently for the 
reward and inhibit variable. Following figure lists the available smoothing times: 

 
Figure 6-7 Available Smoothing Time Intervals for Z-Scores 

For example, a smoothing of 10.00 seconds will average the z scores for the last 10.00 secs. This 
way, the software gets rid of the fast-changing components of the z-score data flow, hence 
generating a smoother signal. Once you have selected your preference, click on the save button 
to save the settings. 
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6.7 Sound Feedback Mapper  
Clicking on the Mapper icon from the top left side menu selection icons brings up the mapper 
selection side menu. 

 

Figure 6-8 Mapper Selection Side Menu 

There are two sound feedback schemes available in KISS. These are called “Mappers”, since they 
map the z-score feedback to a MIDI sound: 

a. MIDI Static Mapper: Maps the Z-scores to fixed MIDI notes. The reason it is called “Static” 
is that it always maps a specific Z-score to the same MIDI note. For example, if the patient 
is at z=0 at that time instant, the generated note will always be the Nominal note set by 
the settings interface. 

b. MIDI Auto Threshold: This mapper is a dynamic mapper that continuously updates the 
mapping structure within the session, in relation to the performance of the subject. 

6.7.1 MIDI Static Mapper 

 

Figure 6-9 Default MIDI Static Mapper Parameters for Reward and Inhibit 

The Nominal (z=0) Note: This is the note played when the Z-Score is zero. Can be set to one of 
the following: C1, C2, A2, C3, A3, C4_Middle_C, A4_440 Hz, C5, A5, C6, C7, C8, C9.  MIDI note to 
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frequency conversion chart is provided in the Annex-A for reference. For example, the frequency 
of the C1 note is 32.7 Hz. 

Notes per SD:  Indicates the number of notes to go up or down to express a 1 SD change in value. 
Twelve (i.e. one octave) is the maximum. The reward mapper’s sound will increase in pitch as the 
Z-Score increases. The inhibit mapper’s sound will decrease in pitch as the Z-Score increases. But 
the default scheme for the inhibit mapper is one low tone (Notes Per SD set to zero). 

Volume: Controls the volume of the sound. You can change the relative volume levels of reward 
and inhibit sounds with respect to each other by using this control. 

Cut-off Settings: This is a table where you can set the sound cut-off limits of the mapper. You can 
set different values for each QEEG variable type. Defaults are shown on Figure 6-9. 

Reward Mapper Default Cut-Off Settings: 

For the MAGV and RELV variables, once the reward variable is above +1 SD above the normative 
value, the reward sound will be turned off. 

For the PKF (Peak Frequency) variables, the sound will be turned off when the value is above +2 
SD above normative value. 

For all other cases, the sound will always be on. 

Inhibit Mapper Default Cut-off Settings: 

The subject will hear a sound if the z-sore is greater than -0.50 SD. It will not change in frequency 
with changes in the SD value per the “Notes per SD” setting. It will stop creating a sound when 
the Z-Score is under -.50 SD. This is the default setting for the inhibit mapper, as rising and 
decreasing positive and negative sounds may present too much information for the subject to be 
able to process and respond to. 

One of the issues that you may face is when the subject’s value for a negative (i.e. RPDelta) runs 
much higher than a normative value (i.e. 4 SD above normal). In this situation, the negative tone 
will probably be on for the entire session, as the subject is unlikely to drop 4 SD in one session. 
To address this potential problem, you can change the ZCutOffMin from -0.5 SD to +2.0 SD or 
another number. This will allow the subject to hear the sound cut off if he drops to +2.0 SD and 
thus will be receiving a reward (no sound) for lowering the Z score for the variable. As the subject 
improves across sessions, you can change this to +1 SD or another number, so that the subject 
can continue to receive a reward (no sound) for lowering the value. You can use this concept to 
change the SD Cutoffs. 

Sound Instrument: This is the MIDI instrument to play the sound. The default reward instrument 
is Glockenspiel. You can test the sound by clicking on the Test Sound button. The default inhibit 
instrument is Tuba. 
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Considerations: To avoid the high pitch sounds in the reward variable one can lower the Nominal 
note to a lower note, (e.g. from middle C to C3). Lowering the nominal note in the inhibit variable 
will create a clearer distinction between the reward and inhibit variables. Also, lowering the 
volume of the inhibit sound may be helpful. You will need to experiment here because if you 
lower it too much, you may not hear it. You may want to play with these some to hear the 
difference. Setting the notes per SD to 0 will ensure one simple sound will be heard rather than 
a crescendo of rising and lowering sounds of different frequencies, which is simpler and easier 
for the client to hear. During a session, a client may find the sound annoying, so you will want to 
know how to change the sound while in the session, if that occurs. 

6.7.2 MIDI Auto Threshold 
This is a dynamic mapper which continuously updates the Z-Score to sound/volume mapping 
during a session. Following figure shows the settings of the Reward MIDI Auto Threshold 
Mapper’s settings: 

 

Figure 6-10 Auto-Threshold Mapper Settings 

1. Calculation Period: This is the period at which the patient’s maximum and minimum Z-
Scores are calculated and the mapping structure is updated. Can be set between 10 and 
100 seconds. Default value is 30 seconds. 
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2. Percentile for Maximum Output: The histogram of the Z-scores during the previous 
calculation period is calculated and the Z-Score at this percentile is determined and called 
“Z-Percentile”. Z-Percentile is mapped to Volume Max and Note Max. Can be set between 
10% and 100%. Default value is 80%. 

3. Note Auto/Manual: If set to Auto, the note of the sound is calculated dynamically using 
the Calculation Period, Percentile for Maximum Output and Note Min/Max settings. If set 
to manual, the output note is always Note Max. 

4. Note Min: The minimum note of the sound. This note is reached when the user’s Z-Score 
goes down to his lowest (highest for inhibit) Z-score attained during the previous 
calculation period. 

5. Note Max: The maximum note of the sound. This note is reached when the user’s Z-Score 
reaches the 80% percentile of his maximum (minimum for inhibit) Z-score during the 
previous calculation period. 

6. Volume Auto/Manual: If set to auto, the volume of the sound is calculated dynamically 
using the Calculation Period, Percentile for Maximum Output and Volume Min/Max 
settings. If set to manual, the output is always Volume Max. 

7. Volume Min: The minimum volume of the sound. This volume is reached when the user’s 
Z-Score goes down to his lowest (highest for inhibit) Z-score attained during the previous 
calculation period. 

8. Volume Max: The maximum volume of the sound. This volume is reached when the user’s 
Z-Score reaches the designated percentile of his maximum (minimum for inhibit) Z-score 
during the previous calculation period. 

9. Sound Instrument: This is the MIDI instrument to play the sound. The default reward 
instrument is Glockenspiel. You can test the sound by clicking on the Test Sound button. 
The default inhibit instrument is Tuba. 

In order to understand how the Auto-Thresholding logic works, it is best to explain it with an 
example. Let’s assume that the following settings were made for the Reward mapper through 
the user interface: 

Calculation Period 30 secs 
Percentile for Maximum Output 80% 
Note Auto/Manual Auto 
Note Min C4 
Note Max C5 
Volume Auto/Manual Auto 
Volume Min 50 
Volume Max 100 
Sound Instrument Glockenspiel 
Table 1 Sample Settings for a Reward Auto-Threshold Mapper 

Then, during the session, the following logic and calculations will be carried out: 
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- In the first 30 secs, there will be no sound feedback output. Z-Scores will be calculated as 
usual1. 

- At the end of 30 secs, all the calculated Z-Scores during the last 30 secs will be analyzed. 
The minimum Z-score will be found. This is called Z-Min. Also, the %80th percentile Z-score 
will be found2. This is called Z-Percentile. 

- For the next 30 secs, the mapping used will be a linear mapping, which maps the Z-Min 
to Note Min and Volume Min, and Z-Percentile to Note Max and Volume Max. 

- This procedure is repeated every 30 seconds, i.e. the Z-Min and Z-Percentile is updated 
every 30 seconds. 

Suppose that, at the beginning of the session, the subject’s reward Z-Scores are in the [-1,0] 
range. At the end of the first 30 sec period, Z-Min will be set to -1 and Z-Percentile will be set to 
the 80% percentile. It will be something close to 0. Let’s assume that the 80%th percentile Z-
Score was -0.25. 

During the second 30 sec window, the subject will hear Note Min and Volume Min, when he/she 
hits a Z-Score of -1 and will hear Note Max and Volume Max when hits a Z-Score of -0.25. 

Also suppose that during the second 30 sec period, the subject improved a little bit, and now 
he/she is generating reward Z-scores in the [-0.5,0.5] range, with an 80% Z-Percentile of 0.3. 
Then, in the third 30 sec window, a Z-Score of -0.5 will be mapped to Note Min and Volume Min, 
and a Z-Score of 0.3 and above will be mapped to Note Max and Volume Max. 

The above sequence of calculations will be done every 30 seconds. 

The inhibit mapper works in a similar fashion, but opposite way. The maximum Z-Score is 
calculated and mapped to Note Min and Volume Min. And the 80%th percentile minimum Z-
Score is calculated and mapped to Note Max and Volume Max. For a detailed graphical 
explanation, please refer to Annex-B. 

As a second example, assume that we have used the same settings in the Table 1, except that we 
have changed the Volume Auto/Manual setting to “Manual”. In this case, the output pitch will 
follow the same rules described before, but the Volume will always be 100, independent of the 
subject’s performance.  

6.8 Xtra QEEG Variables in KISS 
Click on the patient tab to open the “Patient and QEEG Variables” side menu, and then push the 
“QEEG Variables” button. This will open up the “QEEG Variables” page: 

 
1 Z-Scores are calculated with a 100 msec overlapping and 1 secs long FFT’s, i.e. 10 Hz update rate. This leads to an 
array of 300 Z-Scores. 
2 The calculated 300 Z-Scores are sorted in ascending order. After sorting, the first element (i.e. the minimum Z-
Score) of the sorted array is set as Z-Min. The 240th element in the sorted list of 300 Z-scores (300x80%=240) is set 
as Z-Percentile. 
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Figure 6-11 Patient and QEEG Variables side menu 

The “QEEG Variables” page allows you to review the predefined QEEG variables, define new brain 
regions, and add or delete your own special variables. The page is divided into four sub areas. On 
the left, all the regions are listed. When you click to a specific region, the region details are listed 
on the top of the “Region Info” group box. A visual description of the selected region and a list of 
region channels are also shown within the Region Info group box.  

 

Figure 6-12 QEEG Variables Page 

On the bottom of the page, the variables specific to the selected region are listed. When you click 
on a variable, its details are listed on the right.  
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Figure 6-13 Example Flashlight Variable  
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The next figure presents an example of a Mag variable, in this case Mag Alpha for all locations. 

 

Figure 6-14 Example Magnitude Variable 

The next example is of a processing unit (central) involving coherence alpha. 
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Figure 6-15 Example Processing Variable 
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The next example is a F4PhaseAlpha variable which is very important in auditory and reading 
tasks. 

 

Figure 6-16 Example F4 Phase Alpha Variable 

6.8.1 Creating a Special Variable 
To create your own variable, click on the + button (1) and type in the name of your region (2). 
The name must be unique and cannot be the same as any name that has been used before. in 
the region list. Merely adding the number 2 at the end will suffice as a new variable if you wish 
to keep the basic name. Then select the type of your region. It can be a 1-dimensional (aka 
arousal), or a 2-dimensional (aka communication) variable. Then you can define it further in the 
options on the bottom of the screen. Clicking on the small arrowhead (4) will show/hide the 
connection diagram of the region. 
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Show the connection diagram, then click on the locations you want to include in the region. To 
add a variable to the region, click on the + sign in the QEEG Variables group box and type in the 
name of the new variable. The variable will be automatically added to the variable list. Enter the 
other details of the variable (Name, type, band, description) Copy the name down to the second 
cell and then indicate the type and band and then save. The variable can now be used in the next 
session. 

The predefined variables are determined by their relationships to the cognitive performance of 
the two subject groups (child, adult) and the specific task (auditory memory, reading memory, 
problem solving) and cannot be deleted or changed. When a variable is created by the user, it is 
automatically created for all clients in your directory and will be listed in both the positive and 
negative variable list. If you want to use one of the variables created by the user, you will need 
to create the variable, give it a different name and explicitly select it during the training. 

6.8.2 Example Use of the Xtra Variable 
Load up the predefined, patient – Weston Ricks by pushing the Existing patient and entering 
name and surname. 

 

Example patient Weston Ricks has a single previous evaluation. To load the evaluation; click on 
the “Patient’s Previous Sessions” icon (1) to show the previous sessions side menu, and then click 
on the single item in the list:  
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Task selection page will pop-up. Choose the task you want to address: 

 

The new variable that you have just added will be both in the Positive and Negative Intervention 
Variables list. Click on it, the color becomes red. Push “Start Session” button, and the variable will 
be used in the session: 
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For the arousal variables, you will get the following screen during the KISS session. Although the 
whole head is shown, the program is only responding to the locations indicated in the setup file. 

 

The software pulls the appropriate normative data from the database. In this case; it pulls the 
means and SD values for phase theta during auditory memory for the t3 to 7 frontal locations 
and calculates the subject’s Z score for this specific variable. 

When one deals with large amounts of data and looks at the correlations between the QEEG 
variables and performance the addition of 10 or more subjects can slightly shift the correlations 
to more or less positive. We would suggest looking at the SD scores in the tables provided and 
look for specific relationships which may be weak. The weak patterns may occur in the alpha to 
beta2 coherence or phase relations. Since delta and theta coherences and phase values can be 
positive or negative it is more efficient and less error prone to focus on the alpha to beta2 
relations. For example, you may find that C3 to F3F4 coherence alpha may present a deficit 
pattern not evident in the overall flashlight pattern. Thus, creating a C3 to F3 and F4 coherence 
alpha variable would focus on the deficit pattern and would be a useful protocol for that specific 
patient. 

Looking at the average Z scores in the spreadsheets may also provide some useful points of 
intervention for a flashlight variable. The yellow arrows present the average SD for the processing 
units and flashlights, which you may want to address. 

Beta1 F1 F2 F7 F8 F3 F4 T3 T4 C3 C4 T5 T6 P3 P4 O1 O2 FZ CZ PZ 

F1                    

F2 -3.52                   

F7 -2.39 -1.59       FPU -2.02          

F8 -0.88 -3.50 +0.33      fCPU -3.25          

F3 -2.04 -2.26 -1.92 -1.69     CPU -2.16          

F4 -1.09 -2.35 -1.30 -2.37 -3.66    PPU -1.29          

T3 -0.03 -0.02 +1.43 +0.85 -0.22 -0.41              
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T4 +0.78 +0.01 +0.63 -1.42 -0.06 -0.52 +0.36             

C3 -0.66 -0.72 -0.36 +0.64 -3.25 -1.91 -0.54 +0.02            

C4 -0.05 -0.95 +1.20 -0.63 -1.63 -2.53 +1.21 -0.98 -1.52           

T5 +1.84 +1.73 +1.96 +1.90 +0.37 +1.43 -0.12 +1.06 -0.83 +0.02          

T6 +1.57 +0.08 +1.65 +1.18 +2.20 +1.36 +1.87 +0.18 +0.63 -0.67 +1.57         

P3 -0.20 +0.72 +2.92 +1.11 -0.23 -0.14 +0.35 +0.44 -2.32 +0.23 -3.97 -0.14        

P4 +0.13 +0.31 +2.66 +1.05 -0.33 -0.91 +0.95 -0.44 -0.17 -1.15 -0.61 -3.62 +1.73       

O1 -0.32 +1.16 +1.44 -0.39 +0.26 +0.07 +0.36 +0.41 -0.21 -0.78 -3.64 -0.30 +0.19 +1.50      

O2 +0.90 +0.68 +1.25 +1.73 +0.32 +0.22 +0.40 +0.43 +0.57 +0.60 -1.39 -2.60 +0.51 +1.79 -0.63     

FZ -1.27 -1.79 -1.87 -2.13 -6.64 -3.38 -0.01 -0.27 -3.21 -1.76 +1.32 +1.20 -0.34 -0.35 +1.24 +1.59    

CZ -1.34 -1.35 -1.65 -0.99 -3.85 -2.09 -0.64 -0.47 -5.75 -4.81 -0.13 +0.05 -2.05 -2.74 +0.13 +0.01 -2.70   

PZ +0.63 -0.27 -0.33 +0.02 -0.50 -0.42 +0.11 +0.24 -3.56 -1.38 -1.56 -0.84 -5.63 -5.47 -2.84 -2.55 -0.50 -2.24  

Avg: -0.44 -0.76 +0.23 -0.29 -1.40 -1.11 +0.33 +0.02 -1.29 -0.87 +0.05 +0.30 -0.38 -0.31 -0.13 +0.21 -1.16 -1.81  

6.8.3 Deleting Regions and Xtra Variables 
Excluding the predefined ones, the regions or Xtra variables created by the user can be deleted. 
Choose the region or variable that you want to delete. Make sure it has been darkened to indicate 
the variable is selected. Click on the – box to delete it. If a region is deleted, all the variables 
associated with that region will also be deleted. 

Clicking on a specific location (i.e. T3) will show you all the variables that have been defined for 
the T3 location and are currently being employed in the software for the 3 cognitive tasks. For 
example, at the bottom middle you can see T3FlashCA, T3FlashCB1, etc. You cannot change or 
delete these variables. The Xs in the spreadsheet below indicate the connections that are being 
addressed. These are the variables that are employed in the KISS software because they have an 
empirical relationship with performance (either positive or negative). This is an example of a 
flashlight variable: 

7 Artifact Issues 
This section discusses how to pause and restart the recording when excessive artifact is apparent. 
It is important to have a basic idea of what a valid EEG recording looks like. It should be kept in 
mind that we are collecting a significant amount of data. The appearance of several seconds of 
what is clearly artifact data does not present a major challenge to the validity of the evaluation 
procedure, due to the high number of epochs we are collecting. Thus, you shouldn’t be too quick 
to pause the recording should several seconds of data look very questionable. In addition, our 
artifacting software will eliminate these epochs from the analysis.  
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Therefore, you don’t need to be concerned about including bad data in the analysis, as our 
artifacting software will make the decision about what is artifact and eliminate those epochs (one 
second period of time).  

The chief concern with artifacting is that a specific task may not have enough useful data, after 
artifacting procedures have been implemented. Thus, the decision to be made is whether the 
quantity of bad data is so overwhelming that there will not be a sufficient number of artifact free 
epochs for subsequent analysis. In addition, our artifacting software can eliminate just the 
section of the epoch which contains artifact, without having to mark the entire epoch as 
unacceptable.  

It is only when the subject is producing significant amounts of bad data and cannot be calmed 
down with a simple verbal instruction, that the recording will require pausing to allow the subject 
to gather themselves. If you do pause the recording, it is recommended that you request the 
subject to take several deep breaths. You can keep an eye on the EEG signal. When it appears to 
have stabilized you can restart the recording. The image below provides one example of good 
EEG data. 

 
Figure 7-1 Example of Good EEG Data 

Below is an example of an EEG record which is affected by significant muscle activity. 

 

 
Figure 7-2 Muscle Artifacted Data 
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There are many sources of potential invalid epochs, which you can review on the web or books 
which address that issue. It is expected that you will not need to pause the recording if sufficient 
explanation is provided to the subject. 

8 Technician’s Role / Additional Comments     
The evaluation was designed to involve minimal technician / administrator involvement. The 
software moves the subject from task to task. The technician’s 4 sole jobs are 1) place the cap on 
the head and ensure impedances are within acceptable limits, 2) to keep an eye on artifact and 
if too pervasive, the tech needs to pause the recording until the artifacts are minimized; 3) Score 
the 8 audio recordings (4 auditory, 2 reading, 1 delayed auditory recall, 1 delayed reading recall); 
4) click on the blue icon to continue the evaluation after the 8 verbalizations of the subject’s recall 
(4 auditory, 2 reading, 2 delayed tasks). 

The rest of the scoring for the tasks is done by the software. The evaluation takes about an hour 
(barring any problems with the subject). 

Once the data has been collected and the scoring completed, the technician saves the session 
and then uploads it to the business server. 

8.1 Hardware Requirements  
The framework applications are designed to work in Microsoft Windows 7 SP1 or higher versions. 
Applications will perform best in Windows 10. 

About 1 Gigabyte of hard drive space will be necessary for the Workstation, to accommodate for 
the evaluation resource files (auditory stories, reading stories e.t.c.). 

Using a computer which has 4 processors (intel i7 quadcore) and at least 16 Gigabytes of RAM is 
recommended. 

A second monitor is required for the Console application. 

The mouse considerations will depend on your computer’s USB ports. One USB port will be 
required for the amp. A second USB port will be for the examiner’s mouse. A third USB port will 
be necessary, if available, for the subject’s mouse. The second mouse should have a single USB 
extender for the mouse, as the computer maybe at some distance from the subject. If there is 
only one mouse available, it will need to have an extended USB cable to allow the subject easy 
access to the mouse. 

The subject needs the mouse to respond to the two attention tasks, the working memory task, 
the problem-solving task and (if second mouse is available) ending the recall sections.  

The mouse should be placed on the extended screen, and Evaluation Console must be the active 
window. This is especially important during the attention tasks, as no score will be generated if 
the subject does not respond to the inputs on the Console. The technician should also have 
available a mouse to take control of the program during certain tasks, for example during the 
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verbal recalling of auditory and reading stories the technician may want to end the recording if it 
is decided that the subject has finished their recall and has not clicked on the end of recall 
rectangle that he has available. In addition, the technician needs control if he wishes to end / 
pause / restart the evaluation/ task.  

In summary, if your computer can handle two wired mice that would be the best, as the subject 
and technician will have their own mouse. As the computer / laptop could be some distance from 
the subject, the USB extenders will be useful. If confined to one mouse, that mouse will be used 
by the subject for the attention tasks, working memory and problem solving. The technician will 
need to keep control of the mouse for the other tasks. During the verbal recall tasks the subject 
will have to indicate to the technician that they can no longer recall any information. If a second 
mouse is available, he can click the mouse on the rectangle on the screen to indicate that he has 
finished.  

As the screen needs to be extended to another monitor to provide the subject with the content 
of the evaluation, the mouse can be moved between the two screens (console, workstation). You 
will need to experiment on how to move the mouse between the two different monitors. 
Depending on your computer’s usb ports you may have to add a usb extender to accommodate 
two mice. Sometimes these extenders don’t work well. You will need to experiment first to make 
sure they are working adequately. 

You will also need an external microphone if your computer’s microphone is not sensitive 
enough. You can test out the subject’s voice quality and volume with Audacity (free software) 
before running the evaluation if you have concerns about their voice – at: 

http://www.audacityteam.org/audacity-2-2-1-released/ 

9 Generating the Report  
In order to generate the detailed report after an evaluation has been conducted, go to 
neuroeducation.us.  

 
 

You can go to the business software section of this manual for a detailed explanation of the 
business software. An EAR (EEG Analysis Results) file, containing subject’s performance and QEEG 
data, is sent down to the clinician’s computer. 

The server also analyzes the data and generates a report which is emailed back to the clinician to 
the email entered in the subject’s identification file. The report will analyze the 6 cognitive tasks 
and eyes closed data. Presently, we have performance norms and QEEG data (child and adult) for 
the auditory and reading tasks and QEEG norms for the problem-solving tasks. We have QEEG 
norms for the eyes closed, auditory and visual attention tasks (but no cognitive measures). We 
do not have QEEG or performance measures on the working memory task yet. 
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The report will focus on the two memory tasks for the encoding aspect of the task (auditory, 
reading) and the problem solving. The report will also present QEEG data (standard deviations) 
for the eyes closed, visual and auditory attention tasks. Subsequent reports will report on the 
cognitive performance on the two attention tasks (auditory, visual) and working memory task, as 
norms (QEEG and cognitive performance) are developed. 

The report will present the standard deviation values for all tasks and all variables. One set of 
numbers will average the subject’s QEEG response pattern across all cognitive tasks and compare 
the subject’s QEEG values to the normative database. This analysis will allow the clinician to see 
a persistent pattern across all tasks. 

The report will also present the critical variables involving the 3 critical tasks (auditory memory, 
reading memory, problem solving) and the standard deviation values for the variables as well as 
head figures representing these values. 

Once an evaluation is conducted, the generated data file can be loaded to the project web page 
for detailed analysis. 

 
Figure 9-1 Uploading the evaluation to the server for analysis 

You will be presented with a summary to make sure that all the data has been properly collected. 
Then you will be asked which parts of the evaluation that you wish to analyze, your remaining 
credits and the cost of the analysis: 
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Figure 9-2 Preparing the Upload File 

When the “Start Upload” button is pressed, the required evaluation files will be packaged and 
uploaded to the server. A few minutes later, you can log into your account to view and download 
your report: 

 
Figure 9-3 Download Report from the Website 

Your report will also be emailed to you. An EAR (EEG Analysis Results) file will be generated along 
with the report. Like the report, which is a detailed description of the evaluation results, the 
accompanying EAR file is a binary data of the analysis results and can be used for conducting 
patient specific KISS biofeedback sessions.  
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10 Demo Usage 
10.1 Running a Demo Evaluation   
You can run a sample evaluation without a real patient and can do a sample bio session with a 
default patient file which will be installed automatically during the initial setup.   

To run a demonstration evaluation; 

- Run EEG Sender, click on emulator then start. 
- Run KISS. Login using your regular username and check the “Trial Mode” checkbox. Click 

on Login and then next.  
- You will be asked if you want to enter a new patient or previous patient. If you enter a 

new patient you will need to enter data for all the fields with an * preceding it. Save the 
data 

- In a real evaluation situation, the software will decide which evaluation is appropriate 
according to the subject’s age. In the demonstration evaluation the software defaults to 
adult evaluation. If you click on the task tab you will see the tasks involved in the 
evaluation. As the evaluation proceeds you will move through these tasks. You should 
maximize the program. You will be able to see the subject’s raw EEG on the screen and a 
second counter. 

Go to the discussion of running a real evaluation for more details about running the evaluation. 

10.2 Running a Demo KISS Biofeedback Session 
To run a Demo KISS session; 

- Run EEG Sender and click on the sample recording tab and click on start. 
- Run KISS and check the “Trial Mode” checkbox during login. 
- Go to patient tab, click on existing patient and the enter Weston Ricks as the patient. The 

demo patient and the corresponding EAR file will be loaded. 

 
Figure 10-1 Selecting the Demo patient 
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- Click on the Neurofeedback icon ( ) on the top left corner to access the previous 
sessions. Select the single evaluation available under the “Evaluations/Sessions:” label. 

- Click on “Auditory Encoding” on the task selection page. 
- Accept the default values for the Intervention variables and Push “Start Session” 

11 Advance Usage and Importing Data to Third Party Software 
This section demonstrates recording EEG data for exporting it to third party software. Specific 
example will be provided for EEGLAB. 

LabRecorder records into the XDF file format (Extensible Data Format). XDF was designed 
concurrently with the lab streaming layer and supports the full feature set of LSL (including multi-
stream container files, per-stream arbitrarily large XML headers, all sample formats as well as 
time-synchronization information). 

XDF can hold metadata and can be directly imported into EEGLAB 

https://github.com/sccn/xdf/wiki/EEG-Meta-Data 

11.1 Recording EEG and Meta-Data 
 Open EEG Sender Application 
 Select your data source 
 In the Digital Filtering Group Box, select desired filtering 
 Push Start to stream data (when you push start, the application will start fetching data 

continuously from the source and publish on the network using the LSL standard. Any LSL 
capable application/device can receive the data. 

 Push “Launch Monitor” button from the sender to launch the Monitor application 
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 Using the Monitor Program, you can review the data in various scales, copy as an image, 

and print e.t.c. 
 Morevover, if you enable LSL Marker Stream, a second marker stream will be published 

on the network. Each time you press the “Send marker” button, a marker will be sent at 
that time instant 

 Push “Launch LabRecorder” button on the EEGSender, to open the Lab Recorder 
application 

 
 It will automatically detect the EEG stream and the Marker stream on the network. 
 Select a storage location and push the “Start” button to start recording. 
 The %n symbol that you put onto the file name will be replaced by the experiment 

number. 
 You will see the recorded time length and the size of the datafile in the bottom-left corner. 
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 When you are done, push Stop button. 
 For advanced use, refer to: 

o https://github.com/sccn/labstreaminglayer/wiki/LabRecorder.wiki 

11.2 Importing Data into EEGLAB 
 Install EEGLAB 
 Install XDF extension: 
 File -> Manage EEGLAB extensions 

 Data import extensions 
 Install xdfimport extension 

 

 Go to Plot->Channel Data (scroll), and you will see interleaved EEG and marker data. 
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12 Amplifier Specific Issues 
12.1 MITSAR EEG-201 
If you are using the MITSAR EEG-201 amplifier, you may use EEG Sender or MITSAR Data studio 
to check for impedances, or you may use an impedance meter. To check the impedance from 
MITSAR Data Studio, click on the MITSAR Data Studio icon: 

 
Clicking on the MITSAR icon will bring you to the next screen. On the main screen click on new 
EEG in the examinations menu. 
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The menu will show the date of the new file as the last item in the list of recordings and will load 

the EEG studio software. Then, you can click on the Impedance icon ( ) on the upper left corner 
to view the impedance values for your subject. Once the impedances are in acceptable ranges 
(green-yellow), you can close the Acquisition application. 

12.2 BrainMaster 
…      

12.3 NeuroField      
…  

12.4 Neurosynch Multisite Trainer 
This device is supposed to run on a virtual Windows XP machine. Once your VM (Virtual machine) 
is up and running, you need to do the following steps to connect to the device: 

- Shutdown the guest VM. 
- Plug in Neurosynch, let the host grab it. 
- In the host, go to virtual box, and edit the configuration for the guest (select device and 

push settings). In the "Ports" tab, go to USB and add a filter to include the plugged in 
device (should be Anchor chips EZ USB device). 

- Unplug neurosynch. 
- Start the guest OS. 
- When the guest os is running, plug in the device. 

12.5 Cognionics CAMP 
For the Cognionics CAMP amplifier, you do not need to use the EEG Sender application. Please 
refer to the “Using Cognionics Amplifier in Neuroeducation System” document on how to use the 
Cognionics Amplifier. 
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13 Web Site 
The main website address for the neuroeducation framework is “neuroeducation.us”. (You can 
also access this website through the neuroeducation.co web address.) Go to Home and software 
registration and download tab. Once inside, you can download EEG Sender, KISS and this manual. 

 
Click on login or register: 

 
Figure 13-1 Neuroeducation Login/Register Pages 

Your username and password will also be used in the evaluation and biofeedback programs. 
Resend activation and forgot password links are available. Click on buy software package to 
purchase the applications: 
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Figure 13-2 Software Purchase Page 

After purchasing the software, you may purchase session credits: 

 
Figure 13-3 Session Credit Purchase Page 

The following screen shows the reports that your clinic has generated. 

 

The following page shows you the biofeedback session usage 
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14 Annex-A MIDI Note to Frequency Conversion Chart 
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15 Annex-B: MIDI Auto-Threshold Mapping Graphs 
15.1 Reward Mapping 

 

15.2 Inhibit Mapping 
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