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Commercialization Summary

Despite a few documents found in the literature mentioning systems with similar features, no documents were
describing the exact algorithm and this invention may have the advantage of additional IP options. The growing
for drowsiness monitorsay benefit the invention but it may face a moderate level of indirect competitors.

I Google Scholar searches returned a number of relevant results. Most of the relevant results have a fei
two in common with the invention. Other systems were found which incorporate the ability to de
drowsiness with a system which warns the drieerwhich can switch to autonomous control of the vehic
l RRAGAZ2Y I ffex a2YS 20KSNJ) 42309 oSNBE FT2dzyR 46K,

I Espacenet searches returned a few relevant results. Some of these results mentioned the use of a cal
monitoring face and or eye movement for determining if a driver is drowsy. Some of the document
included a system for warning or alerting tleive like in the invention. However, none of the algorithi
RSAONAROSR Ay (GKS&S R2O0dzySylmord LILISI NI 42 KI @S ad
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TECHNOLOGY ANALYSIS

Idea Description

This invention is an algorithnvhichis used for detecting the alertness of a driver using a

single camera placed in the front of the vehicle facing the driver. The algorithm uses facial
recognition to detect the blinking, the direction of the gaze, and yawning. This algorithm has
the ability to select the face of the driver and does not need additional lighting or IR sensors.

Material [l comSpL)J(?nent L3 ComponentiEll  Device [ »

Features & Benefits

Features Benefits

Single camera Cost effective

Space efficient

High accuracy

Safer

Used in automatic/seliriving cars
Space efficient and cost advantage

Multiple modes of recognition
Multiple alerts

Integrated into driving systems
No additional lighting necessary

=A =8 =4 - -8 -

What may be some innovative aspects of the technology?
Some innovative aspects of this invention could be but ardinoted to:

1 An algorithm that can use facial recognition from a single driver facing camera for
detecting driver alertness and can signal multiple alarms or take control of the
vehicle if drowsiness is detected.
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Are there regulatory hurdles?

Thespecific regulatory requirements will depend on the specific jurisdictions that products
and services based oyour invention are sold intoFor this technology, there may be a
moderateamount of regulatory hurdles to overcome in the commercialisation @ssc

Thefollowing links provide information and services available to assist in understanding the
specific regulatory requirements in different jurisdictions:

RESOURCES

Institution Website

Business Consultation https://consultation.business.gov.au/consultation
US Consumer Product Safety http://www.cpsc.gov/businfo/regsbyproduct.html
Commission

European Commission: Enterprise and http://ec.europa.eu/enterprise/policies/single
Industry marketgoodsktemarking/fag/index _en.htm

What is the development status?
The current status of the invention is at tpeototype and testingstage.

This isa maturestage in product development, and therefasemework needs to be done
to transfer the technology fronthis stage into groductthat can be sold commercially. The
typical developmental steps are:

- e
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LANDSCAPE

Semantic Mapping

The £mantic mapbelow illustrates the divisional breakdown Bmart Vision Syste@@ifio
show a simplified landscape setting Wwave provided the following schematic, however the
divisions anaubfields shown may have further interconnectednéss

Steering
Monitoring

Vehicle Positio
_ Monitoring
Driver Alertnes

Detection
Eye/Face

Monitoring

Physiological
Monitoring

1 https://en.wikipedia.org/wiki/Driver _drowsiness_detection

Multi-camera

Singlecamera
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PatentScope
Landscape
The following landscape
analysis was conducted

using patent applications on
WIPO Patent®pe as an
indicator of  patenting
activity, and thus as a proxy
for innovation in the field.

Search query keywords:
(algorithm OR

software)(driving)(monitor*

OR safetyyielded 755

patents

SUMMARY

The majority of the patent
applications in this area are
filed in China. It is not
surprising then that many of
the most prolific applicants
may be Chinese entities.
These most prolific
applicants account for only a
small fraction of the total

patent applications

indicating a highly fractured
field. Patent activity in this
area increased dramatically
in 2014 and may indicate an
increasing innovation trend.

Patent Applications by Region Russian
European Federation
Patent al

Office PCT

Canad

United Kingdom
n

-
4 Patent Applications by Main Applicants
Beijing University of
Aeronautics and
Astronautics
Robert Bosch Gmhh
-
( - - -
Patent Activity in the Last Decade
140
120 /'——\\
100 / \
80 / \
60
< — \J \
20
0 T T T T T T T T T \I 1
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INTELLECTUAL PROPERANALYSIS

I Online Technology Overview d Google Scholar Search

I Patent Searches on Espacenet

Depending on the type of patent, the jurisdictions you pursue, and other advice, your patent
application will follow a different (and complex) pathway in order to be granted. However,
at this stage of analysis it is important to understand whether yowemion may be
patentable. This will depend on whether itgatentable subject matter useful, inventive

and novel. These criteria may change over different regions. For more information on
patentability, seeAppendixA.

SUMMARY OF ESPACENET & GOOGLE FINDINGS

Criteria Smart Vision System

Useful:Does the invention have a | Highly.This invention may be useful for providing an
practical utility? economical and effective solution to preventing traffic
accidents due to drivers falling asleep at the wheel.

Inventive: Is the invention Limted to Moderate. Other researchers have also looké
different from what would be at strategies using one camera and integrating these
obvious to those skilled in the art? strategies into systems for automated driving or for
providing warning signals.

Novel:Is the invention different Moderate. While other algorithms were found which ma
and new from what is known in th{ perform similar tasks, no documents were found

prior art? describing the exact steps used in the invention for
identifying drowsinessSee Google and Espacenet nove
searches.
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Online Technology Overview d Google Scholar
Search

The following online searches were conducted usdapgle Scholabut sometimes we also
supplement with general web searching. Images and search terms are hyperlinked for your
convenience.

Our methodology for online search is to conduct searches online using keywords from our
understanding of the invention through the above analysitie aim of the search is not a
conclusive novelty determination, but rather to ascertain if thés relevant literature.See
AppendixBfor more information on our Google Scholar Search.

SUMMARY OFGOOGLESEARCH-INDINGS

Google Scholar searches returned a number of relevant results. Most of the relevant results
have a feature or two in common with the invention. Other systems were found which
incorporate the ability to detect drowsiness with a system which warns the driver or which
can switch to autonomous control of the vehicle. Additionally, some other systems were
found which also appear to include only one camera. The most relevant result was found in
Search #4 which describes a system incorporating monitoring of both the eyes and mouth of
the driver in addition to switching to an autonomous driving mode.

TAXONOMY
Level | Keywords Broader Narrower Alternate
I algorithm software
I video one camera, single camera
camera
m drowsiness alertness, sleepy
Vi facial recognition
vV car automobile
Vi alarm autonomous, self warning
driving

IEA104281: Client&Smart Vision System. Submitted™.Danuary 2017. Report 24anuary 2017. 9
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SEARCH 1

Google Scholasearch query{algorithm OR software) ("one camera™ OR "single camer,
(drowsiness OR alertness) (“facial recognition™) (car OR automobile) (alarm OR warn

64 results.Click herdfor seach query.

Title Publication Comment
Date
VIl Patent US20080158357 July 2008 This slightly relevant document
Apparatus for driver analysis describes a system that also uses
using rearview mirror single camera but it is mounted

behind the driver and monitors the
rearview mirror.

VIl Realtime nonintrusive March 2016 | This document describes a system
monitoring and detection of eye which monitors eye movement and
blinking in view of accident also provides an audio signal as we
prevention dueto drowsiness as a vibration.

a. Click herédor full reference.

A driver analysis system for a vehicle includes a video camera producing a lnventors JonaiiaE ConnelE Vi Libs)

iaga Original Assignee International Business Machines Corporation
signal mounted in or on a body of the vehicle, the video camera having a field of Export Citation BiBTeX, EndNote, RefMan

view that includes a rearview mirror, and the video camera being positioned Patent Citations (9), Referenced by (9), Classifications (5).

such that it sees a face of a driver of the vehicle reflected by the rearview mirror Legal Events(1)

when the mirror is aligned to allow the driver to see behind the vehicle, a External Links: USPTO, USPTO Assignment, Espacenet

processing unit receiving a video signal from the video camera, where the

processing unit includes a video grabber/digitizer, which receives the video signal from the camera and produces a sequence of digitized images. a central
processing unit, a memory, and an output control line, and a control program, that runs on the processing unit, comprising image recognition algorithms that are
capable of detecting the face of the driver in the image sequence.

b. Click hergor full reference.

Driver fatigue is the major cause of accidents in the world. Detecting the drowsiness of the driver is the surest ways of measuring the driver fatigue.
The purpose of this paper is to develop a drowsiness detection system. This system works by analyzing the eye movement of the driver and
alerting the

driver by activating the buzzer when he/she is drowsy. The system so implemented is a nonintrusive real-time monitoring system for eye detection.
During monitoring, the system is able to decide whether the eyes were opened or closed. When the eyes were detected closed for too long, a signal
was issued to warn the driver. In addition, the system also have an option for making vibration when drowsiness was detected. The aim is on
improving the safety of the driver without being obtrusive. Visual cues were obtained through eye blink rate by using a camera, which typically
characterize the level of alertness of a person. These were extracted in real-time and systematically joined to check the fatigue level of the driver.
The system can monitor the driver's eyes to detect short periods of sleep lasting 3 to 4 seconds. The system implemented in this approach runs at
8-15 frames per second. The application was implemented using Open CV in Raspberry Pi environment with a single camera view. This system
was used to detect the drowsiness of the driver and thereby reducing the road accidents.

IEA104281: Client&Smart Vision System. Submitted™.Danuary 2017. Report 24anuary 2017. 10
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SEARCH 2

Google Scholar search quer§algorithm OR software) ("one camera” OR "single camer
(drowsiness OR alertness) (alarm OR warning)

823 results Click herdor search query. A conference abstract from a preation by the
inventors in 2000 was found in this search as well as their patent document.

Title Publication Comment
Date
a Monitoring mouth movement | 6 Oct. 2004 This document describes a system
for driver fatigue or distraction that also uses a single camera but i
with one camera mostly focused on detecting mouth

movements and yawning.

a. Click herédor full reference.

This paper proposed to locate and track a driver's mouth movement using a dashboard-mounted CCD camera. Study on monitoring and
recognizing a driver's yawning fatigue state and distraction state due to talking or conversation. Firstly determining the interest of area for mouth by
detecting face using color

analysis, then segmenting skin and lip pixels by fisher classifier, and

detecting driver's mouth and extracting lip features by connected component

analysis, tracking driver's mouth via Kalman filtering in real time. Taking the mouth region's geometric features to make up an eigenvector as the
input of a BP ANN, then we acquire the BP ANN output of three different mouth states that represent normal, yawning or talking state respectively.
The experiment results show that this new method can inspect the driver's mouth region accurately and quickly, and gives a warning sign when it
find driver's yawning fatigue state and distraction state due to talking or conversation.

SEARCH 3

Google search queryalgorithm OR software) ("one camera” OR "single camera")
(drowsiness OR alertness) (alarm OR warning)

21500 resultsClick herefor search query. Most of the documents found in this Geogl|
search are scholarly or patent documents which also appear in Google Scholar.

IEA104281: Client&Smart Vision System. Submitted™.Danuary 2017. Report 24anuary 2017. 11
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SEARCH 4

Google Scholar search querfalgorithm OR software) (video OR camera) (drowsiness
alertness) (“facial recognition”) (car OR automobile) (alarm OR warning)

260results.Click hergor search query.

Title Publication Comment
Date
a FEER: Noimtrusive facial November This document describes a similar
expression and emotional 2015 systemwith the ability to detect both
I’eco.qniFion for driver's Viqilance yawning and C|Osure Of eyes and CE
monitoring also take actions which include a
warning or automatic takeover of th
car.

a. Click herédor full reference.

Each year, drivers' loss of vigilance is chasing human lives in almost 25% of road accidents. In this paper, we present a non-intrusive approach that
relies on facial expression detection. Face features, such as eyes and mouth, are extracted and quickly analyzed, using an integrated camera with
an onboard processor. The closure rate and frequency of the eyes is then combined with the rate and

frequency of yawning in a weighted combination to compute a decision map. Based on that decision, actions can range from a simple warning, to a
severe warning, and sometimes

taking control of the vehicle, such as automatic braking or deceleration. The proposed approach proved to be fast and accurate in terms of
sleepiness detection with a very low rate of false positives.
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SEARCH 5

Google Scholar search querfalgorithm OR software) (video OR camera) (drowsiness
alertness) (car OR automobile) (autonomous OR "self driving")

2930 resultsClick herdor search query.

based on driver drowsiness
detection

Title Publication Comment
Date
a Adriver assistance framework | June 2016 In this example a system for

detecting driver alertness using botl
facial data and steering wheel data
used to trigger switching between
manual and autonomous driving.

a. Click herédor full reference.

This paper proposes the development of a driver assistance framework that allows switching between manual and autonomous driving on a
simulated testbed. This testbed is a driving simulator which can create realistic environments and driving experience while enabling both
autonomous and manual driving capabilities. The switching between manual and autonomous driving is triggered by the driver

drowsiness analysis which is performed with two inputs: driver's facial data
(from a camera mounted in front of the driver) and steering wheel data (from a
car controller system). In this paper, the driver status is always monitored. When he is not drowsy, he can manually drive the simulated car.
Otherwise, the simulator lets the car switch to autonomous driving to run in a pre-defined trajectory. Experiments were performed on the simulated
testbed to demonstrate the effectiveness of the proposed framework.

IEA104281: Client&Smart Vision System. Submitted™.Danuary 2017. Report 24anuary 2017.
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SEARCH 6

Google search queryalgorithm OR software) (video OR camera) (drowsiness OR
alertness) (car OR automobile) (autonomous OR "self driving")

244000results. Click herdor search query.

Title Publication Comment
Date
a Seeing Machines Driver March 2015 This article mentions an Australian
Monitoring Systems Waitch the company making a system using
Driver video cameras tenonitor
drowsiness.

a. Click herédor full reference.

Seeing Machines is an Australian company that has developed a camera
system and

accompanying software to monitor drivers. The system watches the
vehicle's operator to determine if and when that person is getting drowsy,

distracted or just plain not watching the road.

This is a common problem. The Anti-Snoozer app won AT&T’s Developer
Summit Hackathon earlier this year. Using Intel Edison and Intel RealSense
technology, the app uses facial recognition to determine if a driver is

getting drowsy.

In collaboration with Intel and Jaguar Land Rover, Seeing Machines
implemented one of their driver monitoring systems into a Jaguar F-type

for display at the Consumer Electronics Show in Las Vegas earlier this year.
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SEARCH 7

Google Scholar search querfalgorithm OR software) ("one camera™ OR "single camer,
(sleepy) (car OR automobile) (alarm OR warning)

1170 resultsClick herdor search query. Most of the documents found in this search we
also found in previous searches.
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Patent Searches on Espacenet

NOVELTY SEARCH

This is not a full Patentabilisearch. The preliminary searchedaspacenetre an attempt

to find relevant literature in available public databases based on our understanding of the
invention through your submission and the above technology analysis. For more on the
specifics of our Espacenet searches refeAppendix C

The results below are hyperlinked so you can replicate the searches with one click, then
easily modify, expand, and explore them. The tables include hyperlinks to the patent
applications from these searches which may be relevantpf interest, to the current
invention.

SUMMARY OF ESPACENET SEARCHES

Espacenet searches returned a few relevant results. Some of these results mentioned the
use of a camera for monitoring face and or eye movement for determining if a driver is
drowsy. Some of the documents also included a system for warning or alerting the drive like
in the invention. However, none of the algorithms described in these documents appear to
have steps similar to that of the invention, even though they also use one caneray of

the unrelated documents described systems for theft monitoring and determining the
identity of the driver.

TAXONOMY
Level | Keywords Broader Narrower Alternate
I algorithm software
I video one camera, single camera
camera
m drows* monitor* alert*, sleep*
Vi eye?, face, facial
Vv car vehicle? automobile?
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SEARCH 1

Espacenet search querfalgorithm OR software) ("one camera” OR "single camera™)
("drows*" OR "alert*")

6 results.Click herdor search query. The patent document by the inventors was found
this search, but other documents found are not relevant to monitoring of drivers for
drowsiness or alertness.

SEARCH 2

Espacenet search querfalgorithm OR software) ("one camera" Githgle camera™)
("monitor*") ("car?" OR "vehicle?" OR "automobile?")

8 results.Click herefor search query. Most of the documents found in this search were
found in the previous search.

SEARCH 3

Espacenet search querfalgorithm OR software) (video OR camera) ("drows*" OR
"alert*") (car OR "vehicle?" OR "autaile?")

24 results.Click herefor search query.

Title Publication Publication| Comment
Number Date

VI METHOD AND SYSTE| KR2014010788() | Sepember | This document describes
FOR CHECKING DOZE 2014 method using a camera
AT THE VEHICLE which triggers an alert
system, but the algorithm
in this disclosure monitors
the size of the pupil.

IEA104281: Client&Smart Vision System. Submitted™.Danuary 2017. Report 24anuary 2017. 17


http://worldwide.espacenet.com/searchResults?DB=worldwide.espacenet.com&locale=en_EP&AB=(algorithm+OR+software)+(%22one+camera%22+OR+%22single+camera%22)+(%22drows*%22+OR+%22alert*%22)&ST=singleline&compact=false
http://worldwide.espacenet.com/searchResults?DB=worldwide.espacenet.com&locale=en_EP&AB=(algorithm+OR+software)+(%22one+camera%22+OR+%22single+camera%22)+(%22monitor*%22)+(%22car%3f%22+OR+%22vehicle%3f%22+OR+%22automobile%3f%22)&ST=singleline&compact=false
http://worldwide.espacenet.com/searchResults?DB=worldwide.espacenet.com&locale=en_EP&AB=(algorithm+OR+software)+(video+OR+camera)+(%22drows*%22+OR+%22alert*%22)+(car+OR+%22vehicle%3f%22+OR+%22automobile%3f%22)&ST=singleline&compact=false
https://worldwide.espacenet.com/publicationDetails/biblio?DB=worldwide.espacenet.com&II=10&ND=3&adjacent=true&locale=en_EP&FT=D&date=20140905&CC=KR&NR=20140107880A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=worldwide.espacenet.com&II=10&ND=3&adjacent=true&locale=en_EP&FT=D&date=20140905&CC=KR&NR=20140107880A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=worldwide.espacenet.com&II=10&ND=3&adjacent=true&locale=en_EP&FT=D&date=20140905&CC=KR&NR=20140107880A&KC=A

evaluat re

objective idea analysis

a. Click herédor full reference.

The present invention relates to a system for preventing driving by photographing a face of a driver driving a _ and operating a
[drowsy driving prevention alarm unit, including a photographing the face of the driver; a control unit outputting an image of the face
photographed by the [¢@mera and executing an for determining the [drowsy| driving based on the image data outputted; and an
alarm unit for warning the driver of the /drowsy! driving under to control of the control unit. The [drowsy! driving [algorithm! extracts an image of a
pupil in a normal state, and calculates an area of the pupil. If the pupil image having an area smaller than a given ratio relative to that of

the pupil in the normal state is extracted, the control unit operates the ‘drowsy. driving prevention alarm unit.; The ‘drowsy! driving of the driver
is automatically detected in real time by use of the image data while driving, without special manipulation of the driver or attaching a specific
equipment to a body of the driver, and if the [dfoWsY driving is verified by the [algorithm . an warning signal is outputted to the driver, thereby
preventing a traffic accident in advance.

SEARCH 4

Espacenet search querfalgoithm OR software) (video OR camera) ("sleep*") (car OR
"vehicle?" OR "automobile?")

7 results.Click hergor search query.

Title Publication Publication| Comment
Number Date

a Method and system for | CN103198616A) | July 2013 | This slightly relevant
detecting fatigue driving document also appears to
based on head and nech describe a system using on
movement feature camera to monitor the drivel
recognition of driver but the camera is

monitoring the profile of the

driver.

a. Click herédor full reference.

The invention discloses a method and a system for detecting fatigue driving based on head and neck movement feature recognition of a driver.
The method comprises the following steps: (1) arranging a ‘camera on the side face of a

driving position in a €ar, and collecting images

of the head and neck part of the driver from the side face; (2) storing a group of images collected by the [¢amera in the step (1) through an
image processing unit at intervals of time T, and abstracting contour lines of head and neck side images of the driver; and (3) forming head and
neck movement features of the driver according to a plurality of groups of continuous contour lines of the head and neck side images of the
driver, wherein the continuous contour lines of the head and neck side images of the driver are obtained from the step(2), comparing the head
and neck movement features of the driver with the head and neck movement features when a human body is in a [gleepy state, [éarrying out
judgment, if the head and neck movement features of the driver conform to 'sleepy state requirements, considering the driver to be fatigue
driving and sending an alarm prompt, or else, repeating the step (2),; and keeping operation continuously and circularly. The method and the
system for detecting fatigue driving based on head and neck movement feature recognition of the driver have the advantages that detecting
recognition accuracy is high, the requirements for an image processing /algorithm’ and corresponding hardware are low, and implementation is
easy.
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SEARCH 5

Espacenet search querfalgorithrm OR software) (video OR camera) ("monitor*") (face
facial) (car OR "vehicle?" OR "automobile?")

12 results Click hergor search query.

Title Publication Publication| Comment
Number Date

a Driving state monitoring | CN105354986€A) | February | This document describes a
system and method for 2016 system using a camera to
automobile driver analyze the face of a driver

including the eyes and

mouth but application to
drowsiness detection is not
mentioned.

a. Click herédor full reference.

The invention provides a driving state jmonitoring| system and method for an /automobile driver. The method comprises the following steps that
the [face is detected, whether the driver is placed in a detectable range at present is detected and if the [face! cannot be detected, the driver is
prompted to adjust the position of a device {ill the device can detect the : once the [face is detected, a loudspeaker plays a prompt that the
system starts working; image information is obtained continuously, and mouth detection are -ned out, a mouth tracking module is
initialized, an eye contour positioning

is called to ‘carry out positioning, and the

distancebetweenmeuppergyelldandﬁm lower eyelid of the driver is analyzed

till the analysis frame number exceeds certain number; the threshold of a

blinking determination ‘algorithm is initialized

accoming to the distance between the upper and lower eyellds of the driver; and image information is continuously obtained from a

images are analyzed, and the driving state of the driver is analyzed comprehensively. According to the system and method, the driving state of
the common drivers can be ‘monitored by a machine vision technology, and behaviors of the drivers are prompted and standardized.

SEARCH 6

Espacenet search querfalgorithm OR software) (video OR camera) ("monitor*") ("eye
(car OR "vehicle?" OR "automobile?")

6 results.Click herdor search query. Most of the documents found in this search were &
found in previous searches.
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https://worldwide.espacenet.com/publicationDetails/biblio?DB=worldwide.espacenet.com&II=0&ND=3&adjacent=true&locale=en_EP&FT=D&date=20160224&CC=CN&NR=105354986A&KC=A
http://worldwide.espacenet.com/searchResults?DB=worldwide.espacenet.com&locale=en_EP&AB=(algorithm+OR+software)+(video+OR+camera)+(%22monitor*%22)+(%22eye%3f%22)+(car+OR+%22vehicle%3f%22+OR+%22automobile%3f%22)&ST=singleline&compact=false
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Other Intellectual Property Rights

Listed below are other ways you may be able to protect your intellectual property. We
recommend you seek an attorney or intellectual property rights specialist to further address
the IP protection of8mart Vision SystethSeeAppendix [for more information.

TYPE COMMENTS

The software code used to implement the algorithm co
be protected by copyright

The name of the software could be protected
trademark

Copyright

Trademark

For a more comprehensive listofé LJSa 2F Ay (St f SO0 dzl £ ListdER LIS NII @
intellectual propertyrelated topicg @
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SUMMARY OF

MARKET ANALYIS

This invention may take
advantage of the growing
market around drowsiness
monitors which are expected to
become a billion dollar industry
by 2020  with Europe
representing both the largest
and fastest growing market for
this technology. Looking more
broadly at advanced driver
assistance systems, the market
is expected to skyrocket over
the next four years with a CAGR
predicted by some to be as high
as 28% although more modest
estimates place it at a still
healthy 10%. Overall concern
for driver safety isexpected to
drive this market. Although
drowsiness detection is not
currently a large segment of
this market, the invention may
have an advantage in its ability
to address the concerns over
system complexity and high
initial investment which are
restrainirg this market.
Additionally, the current surge
in demand for miepriced
vehicles are also driving
manufacturers to look for lower
LINK OS 2 LJi A 2mbe ¥

MARKET ANALYSIS

OPPORTUNITY ASSESSMENT

The following shows potential commercial applications of the
invention,assuming it were successfully commercialised

Automobiles
assembling on chass
of own manufacture

Automobile
Manufacturing

Software Publishers ———— <Sloiiizic aliisllE e

Taxi Service el Taxicab fleet operator

Specialized Freight Trucking, specializec
(except Used Goods)——— BRG] gaiEEe
Trucking, Lon@istance goods), longdistance
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Different products and services can have different purchasers and users depending on
where they exist in the value chain. Thdduling table is an assessment of the industry for

the primary opportunity.

Sector NAICS 3B3 Manufacturing

Subsector NAICS 336 Transportation equipment manufacturing

Industry Group NAICS 3361 Motor Vehicle Manufacturing

Industry NAICS 33611 Automobigelight duty motor vehicle manufacturing

National Specific Industry

NAICS 336111 Automobile Manufacturing

This U.S. industry comprises establishments primarily engaged i
manufacturing complete automobiles (i.e., body and chassis or
unibody) or (2) mnufacturing automobile chassis only.

Industry Segment

Automobiles assembling on chassis of own manufacture

Products and/or Services

A system for monitoring a driver and performing an action (alertir
or stopping the car) if drowsiness is detected

Market Need There is a need for systems capable of preventing accidents cau
by sleepy drivers

Purchaser Automobile manufacturers, vehicle monitoring system
manufacturers

Consumer Long haul trucking companies, vehicle fleet managers, car ownir

consumers

Distribution Channels

Licensing, business to business, online, retail

Estimated Unit Price

$50- $500

Estimated Frequency of
Purchase by End Consumer

Every 5 10 years depending on durability of equipment or rate of
obsolescence

Comments

Thi invention may be incorporated directly into an automobile
system as an oboard feature. Current NAICS codes do not inclu
a category for facial recognition software or vehicle monitoring
equipment so automobile manufacturing was chosen as the clos
primary opportunity.
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INDUSTRY TRENDS FORJTOMOBILE MANUFACTURING

© 80 195 ) Despite an obvious downturr
60 7 N N\ 190 @ around 2008, the automobile
(%] < . . .
gi / \ ~ | 185 & manufacturing industry in the U
S 40 / 2 appears to have quickly starte
g — N_” | 180% PP quickly” S
0 5 @ their recovery as of 2009 with a
r e four metrics shown here
° 2002 2005 2006 2007 2008 2009 2010 He indicating Increasing _ trend:
heading into 2011. This industry
——Number US Employees (thousands) dominated by the largest
L ——Number of US Establishments ) manufacturers which see aboL
-~ ~, 100 times the value of shipment
£ 100000 \/\_\ 20000 than the next smallest size
S 80000 /\ N /| 150008 | companies. This is an indication
2 60000 — Ny =t economies of scale in thi
2 \ , | 10000 £ :
S 40000 \/ 8 industry.
Q [
3 20000 - 5000 &
>
0 0
2002 2005 2006 2007 2008 2009 2010
=S Total Value of Shipments ($millions)
=——=US Operating Profits ($millions)
- J
é o . _ . N
Bubble size is Value of shipments in US$ thousands in 2007
30
ﬂ
g 25 $90,043
3 20 $161,053 $542,975 $56,055,559
_ 0
S
2 15
©
% 10
Q0
€
25
0
Number of employees per establishment
59 ©10-19 ©20-99 © 500+
- J

Sources: US Census Bureau 2002, 2007 Economic Census, 2009 County Business patterns. Some data may be estimated.
Seewww.Ccensus.gov
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NEW INVESTMENTS

Around the year 2000 there was a surge in investmactivity in the software industry
associated with the detom bubble. Since that time, investment has been steady and
growing. Venture investment has recently been focused on mobile and social commerce,
conscious capitalism, collaborative consumption ahd tesurgence of enterpris®cused
technologies. Largely due to Silicon Valley, California attracts around 48% of all the venture
investment in software. The top three venture capital trends for 2012 are predicted to be
softwareasa-d S NI A O S TandisdchaHmoldilé téchndlogy.

US Venture Capital Investment & Average Investment Deal

4 )
Total US Venture Capital Investment per Quarter in
Software
., $7,000
§ $6,000 \
S $5,000 \
$4,000
$3.000 \ —=Total Investments
$2,000 / \- A First round
$1,000 W
< 0D © - 0 O O d N M S WD © I 0 O O
D OO OO OO OO O O O O O O O O O o
OO OO 0O 00000 0O 0O O O O O O O O O
\ T v A " NN AN NN NN N N NN /
4 ] )
Average Investment per Deal in Software
- 38
5 97
S 36
$5 r A A
$4 «Total Investments
$3 = First round
$2
$0
< DO O 0 O O d N MO & 100 O~ 0 o O
D OO 0O O O O O O O O O O O © © O <
o] D O O O o O o O O
NN N NN NN NN NN

Source data: National Venture Capital Associaww.nvca.org
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INDUSTRY REPORTS

Industry reports covering drowsiness monitospecifically as well as advanced driver
assistance systems are included in this section. Since the algorithm is based on recognition
and monitoring of facial features, a report covering the facial recognition software market is

also included.

Drowsiness Mnitors Market TrendsGlobal Industry Analysts January 20Chck here

Global Market Share, Size & Demand Forecasts

Market projected to reach US$1.1 billion by 2020

P Europe: Largest & Fastest Growing Market
at 11.5% CAGR
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Advanced Driver Assistance System (ADAS) Market by Type, Sensor Technology, Region
2021 MarketsandMarkets May 201£Llick here
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