Subject Book Usage Tutorial
STEP 1
Upon logging into Subject Book, click on the menu item `Initiate a Study’, located on the left
hand side of the screen. The system will bring up the panel shown in Figure 1. Input the name
of the study you plan to create and the number of subjects per the approved Institutional
Review Board (IRB) protocol. In the working example we entered 48 subjects.
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STEP 2
In the next screen, shown in Figure 2, enter any blocking factors that are involved in your design
(e.g., gender and age group). Then, enter the number of experiments the protocol
encompasses; this is typically one. Next, enter the type of the experimental design (i.e., parallel
group or crossover). If you choose parallel group, you also need to enter the number of groups
and their names. Then, you need to enter the number of sessions or treatments. In the example
shown in Figure 2, we entered 4 sessions. Finally, you need to specify the types of sessions
(treatments) included in the protocol, and their association to the groups. In the working
example, we have four sessions: Baseline (both groups), Treatment 1 (both groups), Treatment
2 (Group 1 only), and Treatment 3 (Group 2 only). The order of Baseline is fixed (always first),
but the order of treatments is marked for randomization.
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STEP 3
In the next screen, shown in Figure 3, select the key explanatory variable for the study. In the
example, we use perinasal perspiration, which tracks sympathetic state. The reason is that this
working example refers to a driving behavior study under distracting stressors. Other
explanatory variables, such as heart rate and breathing rate, are also available for you to
choose. If the explanatory variable that you seek is not in the system, you have to go to the
home menu of Subject Book, and select the `Manage Study’ item, in order to create this
variable from scratch.
You can also add several secondary explanatory variables. In multimodal studies, we usually
have a key explanatory variable and a key response variable, which we use in pre-panned
hypothesis tests. Many times, however, we collect additional variables with different types of
sensors, for data mining and other analytics that may lead to the generation of post-hoc
hypotheses.

Figure 3

STEP 4
In the next screen, shown in Figure 4, select the key response variable for the study. In the
example, we use Vehicle Data, a composite variable composed of several simple variables (i.e.,
speed, accelerometer, braking, and others).
If the response variable that you seek is not in the system, you have to go to the home menu of
Subject Book, and select the `Manage your Data’ item, in order to create this variable from
scratch.
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STEP 5
In the next screen, shown in Figure 5, select the pre- and post-study questionnaires, if any. You
also need to select any questionnaires given in each session of the experiment. Subject Book
has a growing list of questionnaires to choose from, including TAI and NASA TLX. If the
questionnaire you want to use is not in the Subject Book’s list, you will have the opportunity to
enter a questionnaire from scratch in the new version of the M-Interface (v 2.0, due in June
2017).
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STEP 6
At this point, the study’s shell has been created, and you can see its entry appearing on the
home screen of your Subject Book account, along with all other studies fellow Subject Book
users made public (see Figure 6).
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STEP 7
By clicking the study entry on the home screen, you get the standard pyramid icon Subject Book
generates to represent its multi-level data handling (Session Portrait – Subject Portrait – Study
Portrait) – see Figure 7.

Figure 7

STEP 8
Click on the Session Portrait to see the bottom visualization level Subject Book has created for
this study on the web (Figure 8). You can observe that the structure reflecting the experimental
design is there, but the visualization fields are empty, as no data have been collected yet for
this study.
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STEP 9
To see the file system behind the visualization shell presented in Figure 8, go to the Google
Drive site (https://www.google.com/drive/). This is where the actual data of the study are held,
and from where Subject Book takes the information to create the web visualizations. Login with
your Google account, and you will see the entry of your study (Figure 9).
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STEP 10
Click on the study entry on the homepage of your Google Drive. You will enter the study’s file
system, reflecting the experimental design. At the top directory you will find the Subject folders
(Figure 10).
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STEP 11
Click on any of the Subject folders. You will enter the space where the data of the experimental
sessions for this subject will be held. You can see subfolders named after the designed sessions,
ready to accept the relevant data in due course (Figure 11). The numbers preceding the session
names reflect the randomized order assigned by Subject Book, based on the type of the
experiment and any blocking factors you designated during the study creation phase.
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STEP 12
To start collecting data for your study, you need to get the M-Interface app from the App Store
(Figure 12).
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STEP 13
Once you install the app on your iPad, open it, log out of the default screen, and log in to your
Google account (Figure 13).
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STEP 14
Once logged into your Google account, you will see your studies (Figure 14). Select the Study
you want to work on.
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STEP 15
Depending on the study’s design, which Subject Book has already communicated to the MInterface, you will be presented with a series of panels that unveil the randomization steps
(Figure 15). In the working example, we have a parallel group design with two groups. You can
choose Group 1 or Group 2, depending on which subject you have scheduled for processing.
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STEP 16
Depending on how complicated the experimental design is, the M-Interface may continue
unveiling more panels, until it ends up with the selection of a specific subject. All these panels
go through the randomization plan, preparing the ground for the specific type of subject you
called for. For example, in Figure 16, the parallel group has two blocking factors (age group and
gender), and the M-Interface produces four blocks of subjects for Group 1. You have to select
one of these blocks, depending on the physical characteristics of the current subject.
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STEP 17
Finally, the M-Interface will allow you to select a specific subject number from the yet
unprocessed subjects in the block you selected (Figure 17).
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STEP 18
Once you select a subject and push the `Start’ button, the M-Interface will present you with the
protocol for this specific subject, based on the experimental design and the randomization plan
worked out by Subject Book (Figure 18).
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STEP 19
The M-Interface guides the subject (and you) through the protocol. By tapping each button
from top to bottom, the subject is presented with the respective questionnaire, which s/he
needs to fill out before the M-Interface moves to the next questionnaire in the protocol. At
some point, the protocol typically reaches the point where a specific treatment needs to be
applied. At that point, the M-Interface issues a notification that control is now passing to the SInterface (previously OTACS). The S-Interface is the module handling the real-time data
acquisition from sensors during experimental sessions.
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STEP 20
Assuming that you have installed the S-Interface on a PC (see
https://figshare.com/articles/OTACS_Software/4244273) and you use supported sensors, then
you can open the S-Interface executable and record the experimental session.
You can use one of the real-time configurations, as shown in Figure 20, or you will have to
create one from scratch (see the S-Interface documentation). These real-time configurations
include plug-ins for capturing data from supported sensors. In the working example, the
configuration captures streams from a thermal camera and a visual camera. Upon selecting the
real-time configuration, click on the `User Interface’ tab - top left of the screen. This will bring
up a panel that will allow you to connect the S-Interface with Subject Book.
If you want to use sensors that are not currently supported by the S-Interface, you can write
plug-ins for these sensors, following the S-Interface tutorial, and incorporate them into a new
configuration.
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STEP 21
Click on the `Login to Subjectbook’ button and you will be redirected to the Google login
prompt. There, login with your Google account. Once logged in, you will see the current session
that needs to be processed – see Figure 21. This is possible because the M-Interface has already
notified Subject Book, which is waiting on the S-Interface to start sending data.
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STEP 22
Once you hit the Play button, data recording will start. If physiological or other signals are
extracted algorithmically out of the video streams, then you will see these signals along with
the videos in the workspace. In the example of Figure 22, you can see the perinasal perspiration
signal extracted in real-time from the accompanying facial thermal video.
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STEP 23
When the collection of sensor data is complete for a session, control is temporarily passed back
to the M-Interface in case the subject needs to provide psychometric input for the session. In
the working example, the subject needs to fill out the NASA-TLX questionnaire (Figure 23). Once
the subject completes the session-level questionnaires, control returns to the S-Interface for
recording sensor data for the next session, per the protocol.
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STEP 24
When all experimental sessions are complete, the S-Interface will pass control to the MInterface, for the subject to fill out any post-study questionnaires, thus fully executing the
protocol.
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STEP 25
Finally, once all sessions and questionnaires are completed, the M-Interface will show green
checkmarks everywhere on the protocol screen (Figure 25). At this point the subject has been
fully processed, the data has been properly stored and curated in the pre-arranged file system at
your Google Drive, and the visualization of these data is out on the experiment’s pre-assigned
web site.
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