Summary

What’s the Deal?

TI provides seed funding for development of a novel personal exploration appliance,  mobility aid, and communication device.

What’s in it for TI?

By doing TI creates a new market tier that increase demand for C67XX based DSP based chips products. A boost in the market for C6711 based devices.  This includes medical imaging, sonar, radar, handheld personal appliances, mobility aids, and entertainment widgets.  The C6711 series DSK becomes a turnkey prototyping platform with a wider audience.

What’s in it for WDV?

Reduces time to market for its TI DSP based products.

Paves the way for further DSP based innovation in this novel application area.

Who is WDV?

WDV is the design company founded by former NASA engineer, L. Van Warren.  Warren has been a principle in several projects of national significance including the National Geographic GeoSphere project, the USAF Strategic Defense Initiative Simulation, and an Electric Vehicle Project.

WDV and TI

WDV has participated in the beta testing of Texas Instruments Products include the newest version of the Code Composer Studio 2.0 and in the automated update facility.  WDV has attended both online and onsite DSP courses provided by TI and has contributed to improvement of course content.  WDV recently participated in the TI sponsored Product Information Forum on Code Generation Tools at Embedded System West (ESW).  

How Much?

TI participates in three levels of pay as you go seed development, with technology demonstrations at each phase of the program.  TI can elect to increase or decrease funding at each level, thus optimizing assessment and funding strategy. The levels are $25.7K prototype. $31 K pair, $86 K pre-production model.

Justification

Since much of the infrastructure, equipment and supplies required to develop the project is TI-based product line, the cost to TI is low. Further the time and cost to visit each facility is very low due to SouthWest airlines door to door flights, convenient schedules and reasonable fares.

Technical Approach

The on ramp for this project requireds the multi-channel ADC/DAC Multi-Converter EVM daughter board for the C6711 DSK to be supported by the TI Code Composer Studio, Chip Support Library, Board Support Library,  the the Hypersignal Visual Application Builder and RIDE products.  With that key interface technology in place, all that remains is selection of suitable amplifiers, transducers and filters.

The Company

The WDV Studio is located at

15000 Chenal Parkway, Suite C-308

Little Rock, AR  72211

(501) 224-7434

lvwarren@wdv.com

WDV focuses in three areas:

1) science visualization

2) bioinformatics

3) aerospace engineering

WDV produces  design  solutions  which can be vended out to service  bureaus and manages technology teams to see projects to completion.

WDV focuses on the conceptual design and prototyping  phase

Our customers  vary from vertically leveraged  markets as in bioinformatics,

to products for special populations  such as the Echomatic.

Management
WDV is a sole proprietorship  owned  and operated  by L. Van Warren. Mr. Warren is the  inventor of the Echomatic

The Product

Executive Summary

The Echomatic, as its name implies, is an echo location device for sight

impaired people that takes advantage of new digital signal processing

technology (DSP).

Like the bat and the dolphin that emit a sound and then wait for a return,

the Echomatic does the same thing.  The user generates a sound as a whistle,

a chirp, or as speech.  The Echomatic then shifts the frequency in to the

ultrasonic region and transmits it to the surroundings.  Then the receiver

listens for the return, and amplifies it, and then divides the frequency

back into the audible region generating a radar-like impression of the

surroundings.  We believe that the prototype will be so sensitive that you

will be able to tell the difference between someone wearing a fuzzy sweater

and someone wearing a coat.

The system design for the Echomatic is complete  and we are entering the

prototyping  stage using DSP technology from Analog Devices, and programming

technology from Hyperception.  We believe that the Echomatic will open up

new lifestyle opportunities for sight impaired individuals, and may even be

useful for normal individuals who want to explore the ultrasonic region of

the sound spectrum for new phenomena.

Detailed Description
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Bats, dolphins and blind people all use echo location to navigate and function effectively in their respective surroundings. Bats emit chirps in the range of 32 KHz which allows them to resolve the position, velocity and acceleration of objects the size of mosquitos. Dolphins use clicking to locate fish in murky water. Blind people use the tap of their cane not only to sense physical obstruction, but to obtain phase information from the acoustic return of the tap. Some blind people use tongue click location, but this is discouraged by sighted teachers for social reasons. Blind freestyle bicyclists have defied this convention to navigate in urban environments with varying degrees of success.

The advent of digital signal processing opens up the possibility of using phase sensitive processing to create a more accurate sound picture of the environment that what is possible using tongue click location.

The purpose of the Echomatic prototype is to take a sound generated by the user in the range of speech (150 to 2500 Hz), and multiply it by a user controllable factor. The resulting utterance can be transmitted in a tone burst (9600 to 200000 Hz).

At this point the content that the user has spoken or whistled will be higher in pitch by six octaves than the original sound, a 64 fold frequency multiple.

When the uttered sound level generated by the user drops below a (user controllable) threshold the chirp toneburst is broadcast at high ultrasonic volume to the surroundings. 80 kHz signals have a range of about 6 feet, while 40 kHz signals have a range of about 40 feet. If no new chirp is put in the buffer, the user can elect to retransmit the previous chirp by clicking a thumb switch as often as desired while turning their head to detect phase differences in the acoustic return.

The chirp, constructed from the users vocal apparatus may be as long as 4 seconds, but will typically be a short whistle perhaps a quarter of a second long. The aboriginal tongue click, a wooden sound used by the blind freestyle bicyclists has a duration of 15 milliseconds and an average frequency of 1 kHz and a peak frequency of about 2.5 kHz.

After being up-multiplied this vocalized signal will be 64 times shorter in duration than the original signal. Therefore the transmitted chirp will typically be a short chirp lasting 4 milliseconds. The upmultiplied tongue click will have a duration of 0.23 milliseconds.

Objects close to the user will return more rapidly, and will require a shorter duration chirp. Sound travels approximately 1000 feet per second in dry air. Therefore a 63 ms chirp that required 4 seconds to enunciate will travel 64 feet in the time it takes to transmit it, neglecting processing time. Since the sound must make a round trip it must travel twice the distance, so an object could be 31 feet away for this first case. A short chirp will travel 4 feet in the time it takes to enunciate it, sufficient for an object 2 feet away, so as the user gets closer to reflective objects, shorter chirps will be required to resolve them. The tongue click can sound objects as close as 1.4 inches.

In order for the chirp to be frequency multiplied, it must be sampled at a rate at LEAST twice that of its upmultiplied frequency according to Nyquist. The whistle is the worst case, with a outgoing frequency of 196 kHz. It must be sampled at a rate of ~400 kHz. Building some "slop" into the system to allow for filtering will mandate a sampling capability of at least 1 MHz for 2x oversampling performance. A performance goal of 8x oversampling would require a 4 MHz A/D converter on the upmultiplying section. For the prototype system however, a 200 kHz target sampling frequency will be used.

The Market Place

Who is going to carry this?

Market Size/Statistics  on Blindness

• At least one-fourth (60 million) of all Americans require corrective lenses for clear  distance  vision.  

• One-third (80 million) have a medical or surgical disease of the eye and visual system.  

• Half of the population age 40 and over could improve their vision with

a change in glasses, 8% to a significant  degree. 

• Almost 1 million Americans are blind and 3 million are visually impaired even with the best correction. 

• Thirteen percent of Americans  age 85 and older are blind. 

• Many individuals are unaware of their visual abnormalities. In a recent population-based study, only  half of those with glaucoma and in need of

therapy knew they had the disease. 

• The rate of visual impairment and blindness is two to three times more common among African Americans than among white Americans and 15 to 30 times more common among those 80 and older than among people between 40 and 50 years of age. 

From the American Academy of Ophthalmology.

The Competition

Sonic Guard 

ETA's are  obsticle  detection and avoidence device. It was designed to  improve orietation and mobility by giving  spatail information. These devices are called Electronic Travel  Aides ( ETA). SonicGuard and Mowat are perhaps the best known. And neither are currently in production.

Sonic Pathfinder  was developed in 1984. This is a head-mounted pulse-echo sonar system comprising three receivers and two transmitters, controlled by a microcomputer. It does not give information about surface texture, and normally the auditory display indicates only the nearest object. Sonic Pathfinder deliberatily supplies only the minimum but most relevant information for travel needed by the user. Sonic Pathfinder uses brief tones on a musical scale to denote distance, with pitch descending when approaching an object. Perception of objects on the left and on the right is further supported by tones for the corresponding ear. Two additional, off-center, sonar beams are used to detect objects on the left or right. The Sonic Pathfinder is used in conjunction with the long cane.

Sonic Guard. One user trained for two weeks with SonicGuide. he discovered that it will detect low obsticals ( in ths case a curb) in the right circumstances by emitting a descending tone.  The Sonic Guide also enables himn to navigate through crowds of people easily and has used it while ice skating. He found that SonicGuide did not drown out environmental sounds. The senory overload issue is more one of integration. It is important to be able to adjust the volume though (Pulfrich phenomenon)

Leslie Kay (SonicGuard) has improved the angular resolution of his Binaural Sensory Aid (BSA) system using a third narrow beam transmitter for creating an additional monaural signal. This newer system is known as the KASPA system (Kay's Advanced Spatial Perception Aid). KASPA represents object distance by pitch, but also represents surface texture through timbre. Use is made of echo location through frequency-modulated (FM) signals. The best angular resolution is about one degree in the horizontal plane (azimuth detection) for the central beam, which is quite good, but vertical resolution (elevation) is poor - making the ``view'' somewhat similar to constrained vision with binocular viewing through a narrow horizontal slit.

Improvements

ETA's must be comfortable. SonicGuide drew criticism because the arms on the glasses were uncomfortable. Headbands were tried but they were too hot. The device must be cosmetically acceptable, rather than disfiguring. It is important that the device is easy to store when the user is not wearing it.. It must be comfortable, ergonomically sound, convient to use and easy to store.

ETA Survey

Device:       CDM-90

Manufacturer:   Shanghai Acoustical Laboratory, Academia Sinica, 456 Xiao Mu Qiao Lu, Shanghai 200032. Cost: $280

Weight: <0.1 Kg.

Sensor: ultrasonic, headmounted spectacles with control box

Display: azimuth: head-azimuth, elevation: head-elevation range: the closer the object, the higher the pitch of a tone (beep) and the faster its repetition rate.

Device: MoBIC Travel Aid

Manufacturer: University of Magdeburg, Department of Computer Science, Institute of Simulation and Graphics, Otto-von-Guericke-University Magdeburg, D-39106 Magdeburg, Germany, Tel:49 391 5592 3773, tstr@isg.cs.uni-magdeburg.de

Cost:

Weight:         

Sensor: Radio frequency triangulation via timing signals from the worldwide Global Positioning System (GPS) coupled to a digital map database and digital compass.

Display: Voice synthesis, azimuth: voice synthesis, elevation: range: voice synthesis

Device:Sensory 6

Manufacturer:   Brytech, Inc., P.O. Box 8823, Ottawa, Ontario, Canada K1G 3J2. Phone: (613) 731-5800. Fax: (613) 731-5812

Cost: $950

Weight: 0.3 Kg.

Sensor: Ultrasonic, head mounted spectacles and control box

Display: azimuth: head orientation, elevation: head orientation, range: the closer the object, the higher the pitch of a tone, Selectable detection ranges of 2 meters and 3.5 meters.

Device: KASPA:SonicGuide

Manufacturer:   SonicVisioN

Cost: $3300

Weight:  Kg.

Sensor: Wideangle ultrasonic, head mounted with control box

Display: azimuth: binaural interaural intensity difference, elevation: head elevation, range:the closer the object, the lower the pitch. Users can simultaneously track multiple, objects, and sense object texture. Sound delivered via a pair, of small tubes so as not to mask environmental sounds.

Patent#:        4,292,678    4,310,903

Device: Sonic Pathfinder

Manufacturer:   Perceptual Alternatives, 40 Rowan St. Doncaster East,Victoria 3109,Australia,Tel: +61 (0) 3 98 48 96 94, email: t.heyes@optometry.unimelb.edu.au (Tony Heyes)

Cost: $US 1695

Weight: Headband: 125gms. Electronics: 200 gms.

Sensor: Ultrasonic headmounted array

Display: azimuth: for objects toward the left, tone presented to left ear, for objects toward the right, tone presented to right ear, and for objects in front, tone presented to both ears., elevation: head orientation range: specific object range given as notes of a musical scale, each note covering approximately 30 centimeters. Object detection range is automatically adjusted by microprocessor, increasing as the user's walking speed increases. Maximum range is 2.4 meters. Thus the device automatically adjusts its range according to the walking speed of the user. Sound delivered via earphones held near to, but not covering, the ears so as not to mask environmental sounds. Battery life after a full charge: 30 hours.

Patent#:        UK number: 1604304

Sales-Selling idea?

Product development

We are seeking  money to develop a prototype. How far along are we?

Tasks and manhours

Equipment?  Facilities

What  is required to finish the  prototype

The prototype has been designed and can be reviewed here.
(see http://

What  steps have been taken to produce the  protoype? What is left to do on the protoype?
How Will it be  Produced

Production Costs

See Excel sheet?

Profit

Financial Requirements

See excel sheet?

Major headings:

Summary - 2-3 pages (may be best to do this last)

Company - includes experience and accomplishments of founder, resumes and

references of key people (this should not be a problem)

Business Objectives

    Charter

    Product - uniqueness,  market share, will it make money

    Development - timeline, how will it be marketed

Market

    What is out there now

    Who is going to buy it, how big, is market going to grow?

    Who is doing something similar. How  strong are they

    Detailed description of product ( specs, features)

    Cost estimates - labor, parts, components

    Development costs and schedules

    Marketing, advertising and distribution strategies.

    International prospects

    Customer support and service requirements

    Pricing and margins

Financial Projections

    Sales projections and manufacturing costs

    Pro-Forma P&L (Income statement) - 1st-monthly, 2&3-quarterly, etc

    Pro-Forma balance sheet - 5 years

    Cash flow balance sheet

    Specific performance objectives - net profit, manufacturing margins, etc

Resources required

    Organizational chart

    Facilities (start up, expansion)

    Engineering and manufacturing - equipment, computers, unique needs

    Other

Analysis of Risks

    Technical, marketing, competitive, and general risks

    Realistic appraisals - key issues, action plan, alternatives

The above costs include all operating expenses  and capital equipment for engineering and production. 

 

	 

Echomatic Project 
Description
Frequency Conversion
Functional Design 2.0
Functional Design

 HYPERLINK "revision2-2.html" 
 2.2
Sharc-Based Design


Background

Existing devices
Ultrasonic devices
Blind person's review of sonicguide

 HYPERLINK "http://www.ul.cs.cmu.edu/webRoot/Books/National_Academy_Press_Books/mobility" 

Critiques
Elephants


 

