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Vision and Mission

Braingaze brings mental health care into the digital, Al-
empowered age along with digital biomarkers, digital
therapy, and practice-inspired patient journeys that are
convenient and trustworthy.



Cognitive brain afflictions affect a large part of humanity,
and are very often not detected on time

Attention Deficit and

Hyperactivity Disorder (ADHD) Alzheimer’s Disease (AD)
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Activity of Brainstem can be
assessed by eye metrics
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Braingaze exploits the connection between eye metrics
(Cognitive Vergence) and ADHD & AD

Dilate

Constrict

Brainstem is critical in ADHD and AD
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Cognitive Vergence; the core invention which permits us to
measure cognitive functions by just analyzing involuntary eye
movement patterns
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* Vergence is movement of both eyes in opposite direction
* Novel role of vergence in cognitive processing
» This method is called Cognitive Vergence is patented world-

wide by Braingaze



Angle Eye vergence ()

Role of Cognitive vergence in cognitive functions

Tilt  NotDetected Detected

” _OnsetStimulus ~ Onset cue Onsettarget °
w +0°
col LI — Remenbere
o g - < —Not remembered
g"o 0.1 =60° — ?
E +=90° — ;; bz
01 ‘ % o1 é’ 04
Attended y . :
s —_— . een 3 Remembered
E ﬁ 01
| Not attended 5 \\\««»
°; ! ‘ HEEE " Forgotten
0 1 0 1000 150 2000 200 ch’lsclm 400 w00 w00 KL 0 (Response onsel) =15
Time (ms) Time (ms) Time (ms)
Sole et al., PLoS One 2013a Sole et al., PLoS One 2013b Sole et al., Neuroreport 2016
Sole et al., PLoS One 2013b Esposito & Supér, Acta Psychologica 2019 E;poato & Sup.er, Neuroreport 2018
Sole et al., PLoS One 2015 Sole et al., submitted Jimenez etal., in prep

Jimenez et al., Vis Research 2020



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0052955
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0072041
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0145281
https://www.sciencedirect.com/science/article/abs/pii/S0042698920300183
https://journals.lww.com/neuroreport/Abstract/2017/03010/Eye_vergence_responses_during_a_visual_memory_task.2.aspx
https://journals.lww.com/neuroreport/Abstract/2018/02010/Vergence_responses_to_face_stimuli_in_young.11.aspx
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0072041
https://www.sciencedirect.com/science/article/pii/S0001691818302191?via=ihub

Cognitive vergence correlates with EEG responses
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The fundamental tech is patented worldwide
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Abstract
Inventors (EN)
SUPER, Hans: ES In a first aspect, the present invention provides a method of measuring attention of a person comprising presenting one or more stimulus aimed at attracting attention of the person; and

obtaining positions of the eyes of the person. The method further comprises detecting one or more eye fixations from the obtained positions of the eyes; and measuring the angle of
convergence of the eyes over time from the obtained positions of the eyes during one or more of the detected eye fixations.

(FR]

Dans un premier aspect, la présente invention concerne un procédé de mesure de ['attention d’une personne. comprenant la présentation d'un ou de plusieurs stimull visant a attirer
l'attention de |a personne : et I'obtention de positions des yeux de la personne. Le procédé comprend en outre la détection d'une ou de plusieurs fixations des yeux & partir des positions des
yeux obtenues ; et la mesure de I'angle de convergence des yeux au cours du temps & partir des positions des yeux obtenues pendant une ou plusieurs des fixations des yeux détectées.
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Priority Data
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Also published as
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Measuring cognitive issues during orienting visual attention task
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* Computerized & engaging task

* QOver 100 trials; 10-12 minutes

* Cue and no-cue condition to measure attention
*  We record vergence

* (Classification by Machine Learning techniques



Vergence {(deg, normalized)

Detecting ADHD more objectively analyzing cognitive
vergence using machine learning classifiers
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Detecting ADHD in children more objectively analyzing
cognitive vergence using machine learning classifiers

N 159
Accuracy 92.83%
AUC 97.42
FP i.e. healthy patient diagnosed  5:35%
as ADHD

FN i.e. ADHD patients classified as 8-51%
healthy
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Vergence (deg. normalized)
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ADHD classification trial in adults
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ADHD group
(N=108; M£SD:29.4+12.5 years)

Clinical controls
(N=36;M+SD: 26.9£8.4 years)

Accuracy: 79% (95%CI=16.6%)
AUC: 0.77

FP rate: 25.00%

FN rate: 20.55%



Detection of MCIl and Alzheimer patients

5 min oddball task Control/MCI/Alzheimer

average of vergence for distractor trials
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Digital therapy

Pirate Restaurant




Interactive eye tracking serious game to train cognitive behavior

Pre-Training . Post-Training
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28 ADHD patients (18 boys and 10 girls)

The experimental group played game using the eye-tracker and control
group played it using the mouse.

Play game for 3 weeks, 3 times per week for 30 minutes.




Nr saccades

evidence shows that it enables reduction of symptoms

Eye tracking Mouse controlled
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https://doi.org/10.4088/PCC.19m02428

Preliminary data on recovery of vergence/pupil responses in
ADHD after psychostimulants and digital treatment

Digital treatment

Improvements in ADHD patients treated with gaze-
controlled games but not in patients with mouse-

Psychostimulants

Improvements in medicated ADHD patients but not in
unmedicated patients

controlled games
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At home therapy uses mobile devices

/s

Google Play




Preliminary data on Alzheimer patients treatment after 2
weeks interactive eye tracking game play
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Clinical studies using our method
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Pipeline status now

Asset

ADHD clinical diagnosis test

ADHD PC / tablet / phone
videogame Therapy

Alzheimer's Disease pre-
symptomatic clinical test

Alzheimer's Disease PC / tablet
/ phone videogame Therapy

proof of proof of
clinical clinical
effectiveness usefulness
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Solution

Pipeline
ADHD clinical

diagnosis test

ADHD online risk
checker

ADHD Clinical
laptop Therapy

ADHD phone app
Therapy

ADHD VR Therapy

Alzheimer's clinical
test

Alzheimer's Clinical
laptop Therapy

Alzheimer's phone
app Therapy

Autism Spectrum
Disorder clinical test
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92% accurate

3x less false
positives

56% symtom
reduction

clinical trial
planned

clinical trial
planned

92% accurate,
trial planned

>22% symptom
reduction

clinical trial
planned

94% accurate



Overlap of attention network and network of cognitive vergence

=== Direct connection

=== \/ergence/pupil control
== Retinal input




Detection of malingering ADHD in young adults
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System to measure cognitive vergence

* Non-invasive and contactless
* Plug and play set-up

e Easy to administer

* Easy and short visual task

* Automatic collection of data
* Al classification of patients

* Low-cost




Attention can be measured by cognitive vergence
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ADHD classification trial in school cohort

N 270
Accuracy 92.0%
AUC 96

FP i.e. healthy patient 6.5%

diagnosed as ADHD

FN i.e. ADHD patients 6.4%
classified as healthy




Detection of reading difficulties

Word detection task
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Model score

Detection of reading difficulties

Dyslexia regressor
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Psychostimulants recover vergence/pupil responses in
ADHD patients towards normal levels

Supporting evidence that cognitive vergence could be used to
measure effect of medication

* Wainstein G, Rojas-Libano D, Crossley NA, Carrasco X, Aboitiz F, Ossanddn T. (2017). Pupil Size Tracks Attentional
Performance In Attention-Deficit/Hyperactivity Disorder Sci Rep. 7(1):8228. doi: 10.1038/s41598-017-08246-w.

* Fried M, Tsitsiashvili E, Bonneh YS, Sterkin A, Wygnanski-Jaffe T, Epstein T, Polat U. (2014) ADHD subjects fail to suppress
eye blinks and microsaccades while anticipating visual stimuli but recover with medication Vision Res. 01:62-72. doi:
10.1016/j.visres.2014.05.004.

* Dolder PC, Mller F, Schmid Y, Borgwardt SJ, Liechti ME. (2018). Direct comparison of the acute subjective, emotional,
autonomic, and endocrine effects of MDMA, methylphenidate, and modafinil in healthy subjects Psychopharmacology
(Berl). 235(2):467-479. doi: 10.1007/s00213-017-4650-5.

* Gronlund MA, Aring E, Landgren M, Hellstrom A. (2007) Visual function and ocular features in children and adolescents
with attention deficit hyperactivity disorder, with and without treatment with stimulants Eye (Lond). 21(4):494-502. doi:
10.1038/sj.eye.6702240.



Preliminary data on Control, ADHD, ASD, and ADHD+ASD
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