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ith the purchase of the Ariel
Computerized Exercise System you
join a select group of people:

The National Aeronautic and Space
Agency selected the Ariel CES for research in adaptation
of exercise to zero gravity. According to the experts at
NASA, the Ariel CES is the only programmable
modality which can provide the necessary exercise for
humans in space to counteract the effects of zero gravity.

In a laboratory at Harvard Medical School, studies are
being conducted with the Ariel CES to determine human
adaptation to physical stress, lack of sleep, and exercise
on various biochemical processes.

The United States Olympic Committee purchased the
Ariel CES to assist in research for appropriate alternates
to anabolic steroids or other ergognic aids for athletes.

Hospitals and rehabilitation centers have purchased the
Ariel CES to enhance the traditional methods of
diagnoses, research, and rehabilitation protocols.

Health and fitness clubs have selected the Ariel CES
because it allows both instructors and members to assess
performance levels, follow changes, a well as tailoring
special exercise regimens.
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Principles of Training

Training for What:
eGeneral Fitness

e\Weight lost

eGood look
eEndurance Training
eStrength Training
eAthletic Training
eSpecific Training

eRehabilitation



Training with What:

eYour own body

eSWimming

eAssistance with simple equipment
eEXxercise Machines

eIntelligent Exercise Machines



Definition of Terms:

eMuscular Strength
eMuscular Endurance
e[sometric Training
eIsokinetic Training
eConcentric Contraction
eEccentric Contraction
eMuscle Overload
eRepetitions

oSets

e\/ariable Resistance Exercise
eVariable Velocity Exercise
eIsokinetic Exercise
eExplosive Training Exercise
*Open loop System

*Close loop System

*Open Kinetic Chain

¢Close Kinetic Chain
eFeedback Control of Exercise



1. Muscular strength: the contractile power of muscles as a result of a single
maximum effort.

9. Muscular endurance: ability of the muscles to perform work by holding a
maximum contraction for a given length of time or by continuing to move a
submaximal load to a certain level of fatigue.

3. Isometric training: a muscular contraction of total effort but with no visible
limb movement (sometimes called static training).

4. Isotonic training: raising and lowering a submaximal load, such as a weight,
a given number of times (sometimes called dynamic training).

5. Isokinetic training (accomodating resistance): muscular contraction at a
constant velocity. As the muscle length changes, the resistance alters in a manner
that is directly proportional to the force exerted by the muscle.

6. Concentric contraction: an isotonic contraction in which the muscle length
decreases (that is, the muscle primarily responsible for movement becomes shorter).

7. Eccentric contraction: an isotonic contraction in which the muscle length
increases (that is, the muscle primarily responsible for movement becomes longer).

8. Muscle overload: the workload for a muscle or muscle group that is greater
than that to which the muscle is accustomed.

9. Repetitions: the number of consecutive times a particular movement or
exercise is performed.

10. Repetition maximum (1 RM): the maximum resistance a muscle or muscle
group can overcome in a maximal effort.

11. Sets: the number of groups of repetitions of a particular movement. or
exercise.

12. Variable resistance exercise: as the muscle contracts, the resistance changes
in a predetermined manner (linear, exponentially, or as defined by the user).

13. Variable velocity exercise: as the muscle contracts with maximal or sub-
maximal tension, the speed of movement changes in a predetermined manner



All exercise machines are luck of intelligence. The
equipment is unaware of the subject.
Only the Ariel Edge is aware of the subject using
transducers and Artificial Inteligence.

Factors underlying all Athletics Performance are:

Displacement (Movement)
Velocity = Displacement/Time
Force = Mass x Accelration
Duration of Movement

Power = Force x Velocity
Technique

Integration of the Ariel Edge with the Ariel Performance Analysis System



@Explosive Events

4 Throwing

Sprinting

HJumping

Endurance Events
1Long Distance Running
Swimming

Cycling




@ Esthetic Events
Figure Skating
B Diving

@ Team Sports

B Soccer

B Basketball

B Ice Hockey

@Accuracy Events

B Archery

B Shooting

B Golf
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The proposed device will
provide a closed-loop
feedback system to measure
and control various muscular
strength and endurance. X
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The Inhovativeness of this
device Includes:

The ability to measure muscular strength
without the limitations imposed by traditional
weight-related devices

Computerization of both the feedback

control feature, allowing adjustment of the
device to the individual rather than the
individual accommodating the device, and
customization of the diagnostic and exercise
protocols with data storage capabilities .
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Characteristics of the Computerized
Exercise Machine?

1. Control Resistance ‘
2. Control Velocity

3. Control Work a
4. Control Power

5. Control Fatigue '
6. Adapt to the user *
7. Programmable

8. Interactive ﬁ

O. Data Base




Exercise Modes:

Isotonics
Isokinetics
Isoacceleration
Power
Isometrics

Any Combination of the Above
Load range = 0 to »>1000 Kq.
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Program Modes:

Manual Mode {(No electronics)
User Mode

Pre-Program Mode

Internet Mode

Used as Aerobic Exercise Device
Used as Resistive Exercise Device
Used as combination of the above
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Qutput Display and Stored ‘

B Force Curve

® Velocity Curve

m Work

Power

EMG

Fiatigue

Historical Information
Targets
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* Activities can be
designed bi-directionally
since resistance will be

provided In both
directions of bar
movement.




In all cases, motion will
be regulated in both
directions, that is,
upward and downward

bar movement.
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Graphic displays and audio cues will
provide information to the individual with
such items as current strength level,
repetition number, and bar location. The
sound cues will be modulated Iin proportion
to the exerted force in order to inform the
individual about his or her performance
response without the need to see the
computer monitor. This will simplify
operation as well as providing biofeedback.
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The continual exchange of data
between input sensors and the
regulation of the hydraulic system
Is one of the most crucial
segments of the software
programs.
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Hydraulic Valve, Pack,
and Cylinder Unit and
Stepper Motor

A stepper motor is attached to a
hydraulic valve assembly which
opens and closes an orifice
regulating the flow of hydraulic
fluid, thus controlling the amount of
force needed to push or pull the
piston within the cylinder.
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The maximum force and maximum
speed data will be determined at
each discrete point in the range of
movement as well as the average
across the entire range. The

diagnhostic data could be used solely
as Isolated pre- and post- test

measurements. | | | |
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In addition, the person will be able
to choose either velocity or
resistance as the method for
controlling the bar movement. As
with the previous options,
bi-directional control will be
possible.
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However, the data can also be
stored within the person's profile so
that subsequent actions and tests
performed on the equipment can be
customized to adjust to that
specific iIndividual's characteristics.
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The data storage capability will be
useful In the design of research

protocols. The software will be
desighed to allow an investigator to
"program’” a specific series of
exercises and the precise manner In
which they are to be performed, e.g.
number of repetitions, amount_of

work, etc. v
g
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The subject need only select his or
her name from the graphic menu
and the computer will then guide
the procedures.




The controlled velocity option will
permit the individual to control the
speed of bar movement. The
pattern of the velocity will be
determined by the person using
the equipment and these choices
of velocity patterns will include:

F w
gy 9y
EEEFEEEC;




Velocity Mode:

Isokinetic, which will provide a constant
speed throughout the range of motion;
Variable speed, In which the speed at the
beginning of the motion and the speed at the
end of the stroke are different with the
computer regulating a smooth transition
between the two values;

Programmed speed, which will allow the
user to specify a unigue velocity pattern
throughout the range of movement.
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ISOKINETIC BESISTANCE CURVE OF A BENCH PRESS
PUSHING/FULLING MOVEMENT

This graph displays the strength curve of an isokinetic {(constant velocity)
pench press pushing/oulling movement, Note that the is different shape
and magnituds for the upper (pushing) curve when comparad to the lows
(pulling) curve, The force expression of the pushing curve 1s greater as
the user moves through the range of maction fleft to nght in upper cunee?
The force expression of the pulling curve is very high at the start of th
movement and falls off at the end of the moverment (right to left in th@.
|owrear cunve),
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ACCOMMODATING VELOCITY CURVE FOR
A BENCH PRESS PUSHING/PULLING MOVEMENT

This figure shows the velocity of the bench press/oull movement,
The upper figure is the push part and the bottom igure represents
the pull part of the bench press movement. The start of the push is

at the [eft and the finish of the pushing movement is on the right,

Thea start of the pull 1s at the nght and the finish of the pulling
movement i1s on the left. The velocity of the pressing movement
iNncreases throughout the movement until it reaches near the top

where it naturally drops off sharply inanticipation of stopping the
action. The pulling action graph of this body buillder displays a w
simall Increass throughout the movement with an abrupt stop at thee

end of the pulling movement,



A BENCH PRESS PUSHING/PULLING DYNAMIC-ISOMET
ISOMETRIC POINTS CURVE
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This curve shows three sticking point isometric force applications
coupled within a series of dynamic repstitions of the banch
prass/oull movement, Note the different shape of the push curve
(top) compared to the shape of the pulling curve (bottom). The
magnituds of the pushing sticking point forces 1s higher than the

sticking point forces of the pulling action, Thisis to be expected i
most people,



A "Fatigue”™ mode will allow the
person to specify a decrement level
so that when the performance
deteriorates to the predefined value,
the computer will terminate the
exercise.

. by
I 3 N g J

P I3 I3 I3 I3 I Il




FATIGUE CURVE FOR A BENCH PRESS PUSHING/PULLIR: -
MOVEMENT
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This bar graph displays a fatigus curve of a bench press/oull
movemeant, Therg is a strength decrement as displayed on the bar
graph moving from left to the right. The pushing action is
represented by the bars on the top of the graph, The pulling action
15 depicted by the bottoms of the graph. The body builder can set
the level of fatigue as they desire to Insure that a specific objective

(strength, mass, cutting or shaping) will be obtained,



FATIGUE CURVE FOR A BENCH PRESS PUSHING/PULLIE: : -
MOVEMENT

This graph displays a fatigus curve of a bench press/oull
movement, The top gragph 1s for the pushing action, The lower
graph is for the pulling movement. There isa strength decrament
as displayed on the graph moving from left to the right. The =olid
yvallow displays the fatigue level and the white line show the
maximum strength at each succeeding rgpetition. The body builder
can set the level of fatigue as they desire to insure that a spaaific
ol ective {strength, mass, cutting or shaping) will be obtained.
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In high speed it takes time and range
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Force Mode ‘

The controlled resistance
option will enable the person
to control the resistance or
amount of force required to
move the bar. The

alternatives will include: .
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Variable Force Mode:

The controlled resistance option will enable the ‘
person to control the resistance or amount of

force required to move the bar.

Variable resistance, ih which the force at the

beginning of the motion and the force at the end

of the movement are different with the computer

regulating a smooth transition between the two ~
values;

Programmed resistance, which will permit the ‘

individual to specify a unigue force pattern
throughout the range of movement.
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ACCOMMODATING RESISTANCE
CURVE OF A BENCH PRESS
PUSHING/PULLING MOVEMENT Wi
COMPARISON OF DIFFERENT
TRAINING SESSIONS
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A BAR GRAPH OF A BENCH PRESS PUSHING/PULLING ACTION
DEMONSTRATING AN ASCENDING PYRAMID IN SPECTRUM TRAINING
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This graph displays the computer programing of increasing
resistance of the pushing and pulling actions of the bench
press/oulling movement for each succeeding repatition of an
ascending pyramid in spectrum training. The graph shows the
oLshing movement force on the top and the pulling movement
force underneath, Work, range of motion and average force for
zach repstition arg also displayad.




'w i R Y [ ] U [ ] '
) ' ' ] )
[ J
T.Farm
[ — _3
':H:l. A1-1H
- 115
= =4 i mn 1A vl
=311 1T1"1
LA 19d

[ i

T 1 -




] o no ) '

LEbe

1HAR 1-H
I 1vuf] 1o
2 ] O D 18 Fl)
I I 162 119
=R 1az

MEE Nnekort Excrclzc F-rnkcrt =ct F-Hoatart




CURVE PLOTS FOR SUCCEEDING REPETITIONS OF
A BENCH PRESS PUSHING ACTION 15 AN
ASTENDING PYRBAMIDING PROGRAM IN SPECTRLUM TRAIMNING

Bo-liulk~Eny Curuow

This graph displays the cunve plots of the computer programing of
INcreasing resistance of the pushing action of the bench press
movement for each succesding repetition of an ascending pyramid
N spaectrum training,




Lhs

15 +
8.0 -
-15 +
-38 4

Deg

24 +
16 +
8.8 +
8.8 -

Mvol

- Force, Position, and ENG of the — Fopce
flexors and extensors of the elbow
I
@.3 @.6 @.9 1.2 Se¢ | pocition
I T |
t 8.3 8.6 @.9 1.2 Sec | pug-1
Biceps
_v ouﬂwuIimﬁhmqhhﬂﬂ“ﬁrﬂL¢mﬁ4nftﬂ#ﬁﬂﬂJLmqﬂuﬁu%pnpﬁﬂhpf
t @.3 0.6 0.9 1.2 Se6 | puoa
:%wa“ﬁﬁﬁmfhnﬁhq}ﬂﬁﬂJﬁhﬁhﬁvﬁfhwwwﬁm“mmﬁu—
Triceps {“Eﬁ:";::““ STOF {--Pre-WoVENENT EMG
_ i
4.3 8.6 a.9 1.2 Sec




~ ] E=FURCE
1=78.418 |\ y-71.880 | Frequency fnalysis

g o,
w o O e T
Fo e e Pt
A T A S R
e
S A A R e
iy o5t o '
[

lE- .L. EIE i‘llﬁ
*-_‘LE_E—ciHTHIEJ-_-J_,r-‘r
¥=-43.914

—_ Dw=1. EXTEHSTION

I:#':I

COHCEHTRIC

F=POSITION
FLEXIO0NM

Passive

= 1]

Ca ' | Ca
an ¥ [

i

FeT o EMG-1

| ¥=50.033 SR | B 23805048

Power SpeFtrun - Flexors

e

18 T8 2808 2od—Hz— p-EMc-2

it 4-8—Hr—

P R

Power Spectrum - Extensors

T e,

& e — 50—




Calibration

Accuracy of measurement is
essential and it iIs deemed as one of

the most important considerations
in the software development.
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Versatility

* Bidirectional









