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+ Mo-nepwe, OSHAUMOMTECA 3 IHCTPYKLIAMMU,
AKI HAAAKTb OpraHi3aTopu 3yCTpiyi!

+ 3HA04M BCi geTasi nepeg no4aTtkom poboTH, Bam
Oyae nerwe yCrniwHO 3aKiHYMTK BeCb Npouec.

+ BI/IbWICTb 3 TUX, XTO Npumnae A0 rnocTepy, Xxo4ye
He YMTATKH, a CKOpiLlle IHCMeKTyBaTu UOro.

+ TOMY K/t04eM A0 CTBOPEHHA ePeKTUBHOIo
nocTepa € Bidya/ibHa NPOCTOTA, IO AOCArHYTa
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+ 3p06ITb 3aro/I0BOK KOPOTKUM | IHOOPMaTUBHK
+ /loganTe KOPOTKUM aBCTPaKT A4/1A OPIEHTALL]
or/1aaava.
+ Cn/1aHynTe iICTOPIt0, AKY BU pO3KaXKeTe C/1yXayy:
* 3MICT: WO, YOMY, AK ?
* pe3y/IbTaTu | aHa/i3
* BaAXX/IMBICTb pe3y/IbTaTIB

+ Bukopuctosyute “moBy Tesierpam’ i BUginAnUTe
OCHOBHI MO/IOXKEeHHA

+ [NobyaymnTte npocCTi rpadiku i Tabauu,

+ flogaunTe Bi3ya/IbHI MaTepiaau AAa INt0CTpaLlil
MPOEKTY i pe3y/bTaTiB

# OB/1erwitTb c1yxadam MOXK/UBICTb C/1iAyBaTU NOTiL
iHPOpMaLil, WO NOACHIOE pOOOTY
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Enhanced stabilizing

system for wind-driven
electric plants

(Advantages of the
_ new transducer

Existing models
< ~ N

Motivation

» - F- ) - Pt oy e scision T
y
:_Lr’::?; ea:ﬂgew?::mﬂae;sd:mze?at are unlimited. -'I;haes kve‘;“:i,n gcan be measured in any direction due to the elastic - @ @ magnet ::ui Itshr;;:e::‘f e ﬁ:ﬁz
1oV . ; petween folation frequency
(Energy saving is a global problem that has no\ -The electric signal as an output that can be measured -Made out of improvised material that can be easily replaced. sccelecometer itage s inear So L s
borders. (microammeter, PC, efc.). _ -The influence of external factors, such as temperature, pressure . R S i Rt Tt
Traditional energy sources are limited. -The tb°d.ya‘t’.'°'°°'s the device from the mechanical damage and and humidity of the environment, density of the air, etc. is b k. 4
Most of the energy production gives air pollution. it S O compensated by the bridge connection.
Alternative energy sources are very cheap and b ; F A j
they are unlimited.

It is especially urgent for Ukraine — most of the
energy sources are imported.

In this schame the piate aguilbnum

poshon and therefore the postion of the

pointer would depana on the balanca of
—~— air resistance and alaslic forces

\

N v Developed transducer

- 1

f \ ) PR The relaton between the ar resistance
| } -\ N foros thal ads on the ple and ine
f—. \ wind velocty (& ~ ) 15 used SO
' Structure: | |\ 7N\ every vale of the wind velooty Ms

— A sal | VAR ) g g B o

| 2 A spindle .‘ | forces are equal)

I P 3.Elastic and hermetic gasket | : \\ / \ -
,-' 4 Shock-protected cylindrical

S e— 1 body |
3 | 5.Directed light source 6.Conic s 7/ | ( \
L LS ] spring X ¢ g
/ \ 11/ s | | 7.Recording  unit  support - 1 tempesature &5 used The ncreasng of
: : 5/ 2 8. Recording unit et igliotsihod oty
-To develop a new \ymd velocity tyqnsducer that s/ / 9.Photocells el e eniyhn
would have higher efficiency and precision. | 7 é A | R 10.Microammeters - ™. e
-To increase the efficiency of the developed device. o = | \ / & — k. J
-To create a prototype of such a transducer. B | |
-To check working capacity and efficiency - P
expeﬂmenta"y. . ( \
-To find alternative applications of this device. / b = ol i i s S
' . Causes exira pressure on 1he hgud in
The mode of operation: \ Ihe 80 of the meter tube
K / ’ =il The mn'd Diows and puts air ressstance force ::e be9§ of U"“:?w:,e :s u(:’:e;;.;"r:z
) on asal et Qs o =
l The sal tits %o some angle (so that the aference 18 measured and  wing
torques would be equal) velocty Is caiculated
" e The spring @wves proporbonal reaction + J
‘ retums the spindle o its indtial position )
' e The light beam position on the recording unil : '
A ' changes
L ImA, ; Due to photoelecine effect, photocells start to
4 . produce eloctnic current
, | 0 he el s mamacinid itk gonali o rotot e mode'
' ; a badge by thhe microammeters and the

Topical questlon] ‘ J ' o \

Structure:
1.AK ket
2 U-shape tube with Bquic in &
( \ / \ _ . 3 Ligusd (an elecirolyie)
4 Anode
Future prospects o
4 6 Powe
It Is reasonable to p p . 7 em&ﬁ«
install wind-driven Thois ik 0 dontininn ' 6 vina vane
ectri anta . . ana
(v:'DEp)ch:: nn::h -Too high response to wind flaws. i
tachnical brobler | -Absence of an output electric signal as ‘ \ /
i 2 the result of the measurements -
the necassity of : <
* quency temperature, pressure and humidity of -The most beautiful and precise is o use the camera matrix an be a part global metecrolog :
Q8 FOMMROR oL the environment, density of the air, etc. that has a lot of pixeis ~ it gives the opportunity to measure -As a part of t to help to create weather maps, prevent natural ( N
windmill. So It is -Presence of fragile and rotating parts, the position of the light from the light tube very precise and disasters. :
rational to deveiop a complexity of moving elements. give the result to the PC. -The most interesting would be to use the moving laser light and Mode of oparation: The disadvantages of the model
control systam unit - -Big mass and dimensions. -The smallest and the lightest would be using MEMS the diffraction grating. The dispersion of the beam would be The wind gets into the air mlet and -Fragile and moving parts. dguid
transducer that has “Possibility of the contamination or liquid (size < 1mm) convert electric energy into mechanical one or -The cheapest version can be just fiber cable and instead of the The bquid level increases in the night e 93"“’:‘3&“‘ o il
less disadvantages evaporation backwards. In such a way the same device can be created light source, the sunlight would be used(only during the daytime). leg chanass
compared to existing ' but much smaller. This could allow 1o install these devices -The most economical and ecological version is to use solar TT:; me;e;:ocgg'smbem covered -The necessity 10 rotale in orcer
ones. batteries 10 supply the Bgh source and to recharge its w to measure wind velocity In all
almost everywhere (houses, cars, planes, ships, computers, outcine e (sopt‘;\:t St :vgom at night arg AL Wity A B Sk il lo measure w y
cell phones etc.) ’ the power supply the cument No protection from mechanical
\ \ appears in e circuit damage
J 2 R can be measured and wind

velocity can be calculated \ j
b y

y[ Summary
A T b

-The analysis of the wind velocity detectors used in ; ;
WDEP and existing anemometers was made. T:p\;nq:é':?mﬁ?ac"y and efficiency was checked
~150. W GWCKN. WIS GOVaHOC. Vil JWES R0 The developed detector can be mounted on

opportunity to get more precise and efficient :
measurements results and send them to other units of \gg ﬁp:ggz%;'::’u;::t:e used in meteorology

the control system. : g
-The prototype model of developed anemometer was Oé?segu;:f'b'e applications and updates were

- F \ p




Light

wnnd-drlven'elactric plants
position ~

. Weather stations
Predicting natural disasters
- Cranes’ security system

L S

r navigation
Narrow water-ways

Anywhere, where it is
~ necessary to measure

_ltyand lonofgas
iquid flow

.

3 Elastic Gasket ring

2::;::&: I?e\r 2 | //23 4. Shock-protected body £a
e s 1 } .?l.'\'d" ‘ i 4 5. Directed light source o
direction sen: hs | _\ | /_ 6. Springs B,
more advan *’*" vared ,qugd:w 7. Recording unit support 5 P
to .“'3._“'-‘9 °“°° /l g 8. Recording unit L R
L=~ 9. Photocell array |
il ~—] 10. Microammeters
Photocells can be used to = - $
m;‘ft‘,';f,]’{,':‘:c};‘,:f:ﬂ:“d P Principle of operation —
effeclt;v?’n:ss Icac't‘ b°i data The working principle is based on the spring suspended light
grr::eseslngy. P source and a photocell array below. Light source is connected '_
with the aerodynamic sail via a spindle shaft assembly fixed to ‘4
' the sensor with a flexible elastic rubber gasket. Photocells detect |
D the light position on the array from the source tilted by the wind

and induce signal that is detected and digitized. Tilt angles are
| calibrated with known wind speeds and included in the softwm
- prior to operation. v B

« analyze the existing patterns
of anemometers and find
their disadvantages h———

. develop a new pattern that

-
..
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RJ-45
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Real-tlme mmu eme _.

2 modes of operati n
Check the flow im ¥ o d
2. | Calculate %ﬂﬁﬂfa
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THE JPL ELECTRONIC NOSE (ENosg) =r.&

California Institule of Technology

-

¢ The JPL ENose provides rapid, early

identification and quantification of
target chemical species.

¢ An electronic nose is an array of semi-
selective chemical sensors. The JPL
ENose Is 32 sensors which change

electrical resistances when Mt e,
environmental com pﬂﬁitiﬂn chﬂnges_ The Third Generation JPL ENose Sensor Unat
Violume ~&820 cm®, Mass ~840 =
¢ The sensi Ng array res pﬂnds Ta A PDA laptop computer or Interface Ut can be used to

record and analyze data in real-tine.

“fingerprint” patterns to a broad suite
of target analytes. Fingerprints are

deconvoluted tor id and quantitication. 1.0
Sopm  Shpam
¢ Targets Include leaks or spills of 0.8+ ay A

selected compounds, Hg, SO, and
possibly heating insulation which
signals electrical fires.

Normalized AR

¢ The JPL ENose can be used to monitor
cleanup processes.

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16
“ensor Humber
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st A Visual Servoing System for an Aquatic Swimming Robot

VIS oo o

Junaed Sattar and Gregory Dudek, Centre for Intelligent Machines, McGill University

! .
| Introduction
Controlling underwater robots in real time (s challenging since radio

cues for autonomous navigation 1s an attractive option.

In recent work we have developed and deployed a swimming robot called
AQUA{ 1] that uses legged motion to swim and navigate underwater. In
thiswork, we have successfully designed and implemented a visual
servoing system for the AQUA amphibious platform that enables it to
track and follow a target underwater{ 2}

The AQUA Robot

AQUA Is a direct descendent of the RHex hexapod robot, a biologically
nspired platform capable of swimming as well as walking using six ‘legs’
or flippers. These legs generate thrust for propulsion and also act as
control surfaces for navigating underwater. Three cameras are currently
housed in the robot, one of which provides digital output via the
IEEE1394 {aka Firewire) bus. For visual servoing, frames from this
camera have been used.

Vision processor: a Pentium M
CPU on a PC104/Plus form
factor, running Linux

Control processor: a Pentium
CPU on a PC104/Plus form
factor

104/Plus 1IEEE1394
controller card

IEEE1394 (Firewire) Digital
Camera, 640x480 resolution

1

Visual Servoing Software :

eVision code written in C++4, based on the VXL vision libraries,
running under a customized version of Linux.

o OlOr blob tracker works in the hue space. Both trackers
are tuned automatically at the start of the tracking
sequence by looking at the target object and setting color
parameters.

Tracker Galt
Color blob or Controller
color histogram Leqg motor
Dased tracker command
inthe im age -:]u‘-'l‘o(“'ﬁf on
plane |

- _PID Control
larget coordinates Emperically derived
and OICh and yaw
target swe gains and filter
- constants

Experimental Results

1 r..}..,t

oAl the first trial in January 2005 at Barbados, the
successifully foliowed a yvellow ball of 15 cm diameter in the
open sea under natural lighting conditions for over 25
meters in a straight line. The target was approximately 2

meters in front of the robot,
eOnly the color blob tracker was used.

eDue to the absence of tuning data, the pitch and yvaw
commands were seen to overshoot the target during some
runs, Strong underwater currents and a lack of a stability

coNtrol mechanism contributed to this behaviour as well.

elntegration with an Inertial Measurement Unit in iater
experiments have provided stable roll control, and it can
also be used to smooth out oscillations Iin pitch and vaw

commanas.

oThe output from the color blob tracker. The raw captured
frame is to the left, while the segmented frame is to the
right. The tracker was tuned to follow a yellow colored cbject.

eYaw (below left) and Pitch (below right) command plots
against time over a single run of visual servoing, The

center line is the average value of the yaw commands;
the dotted line in the pitch plot shows the average value

eVisual servoing in action: AQUA is following the diver
holding 2 yellow ball 25 a target. Yellow was chosen as the
target color since it gave the maximum contrast from the

Conclusion
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1Gl T WEIGHT COMPOSITE WING DESIGN CONTEST S

- d.

“/}

“’. ,,of Delaware — Center for Composite Materials — Department of Mechanical E
INTRODUCTION PROCESSING THEORY

Design Challenge: Vacuum assisted resin transfer molding SolidWorks & COSMOSXpress

“To build an ultra Night composte wing with the highest ratio of applied foad o wing (VARTM) was used to infuse carbon fiber ‘ was used to calkculate the area
weight (PWWT) at a maximum 2.5 inch deflection ” with an SC-15 resin. An inlet and outlet .‘ moment of inertia for different

hose is placed within a sealed bag before e cross sections and the resulting
Additional Goals: attaching a vacuum pump. Atmospheric _—~ T wing mass. This allowed us 1o

* Maintain dimensions of 267 length X &7 width pressure then forces the resin throughout _ R , optimize the cross sectional

* Optimize the wing to endure 3-point bending fallure with applied load to load collar the wing, Excess resin was drawn into a - geometry and fiber layup.

* Straight wing with constant surface cross-section pressure vessel under a vacuum. Much Displayed is the initial finite-
attention was given to the path of the e~ element analysis (FEA) of the
resin. Carefully placed media allowed the - wing design. 4
resin to distribute throughout the carbon Finite-Element Analysis

fiber. VARTM Layup of Wing Prototype ARSI To assist in the design

TESTING = S T = process, a model was created

o optimize the composie

To simulate Z-point bending related to layup  amangement  ‘with
the actual competiion, test wings were - g ¢ geometrical and  matenal
loaded using an mechanical testing N [ data Displayed is a chart that

e %2 g machine. This machine is able to plct = .m'.E'.'.'. | _o~_compares specific area

the displacement of the head versus r— moment versus carbon fiber

Sopc o the load imposed on the wing. Here - U/ﬁ!iﬁiﬁﬁiﬁiii W’“b*‘"m" '°"b "";:::
< the load amm is ditectly placed on our 7‘..‘...... T o sopq ~ca mof et

load collar,
data funthered the design
process to isolate the best

; athe arrangement for the final
Maximum Airfoil Geometry Mechanical Testing of Wing Prototype " s RoGeng design.

rJ , John Gangloff, Raymond McCauley, Nicholas Counts, 'Jsii’r-‘.i_

TAN PLALEN)
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A 3D solid model of the .
wing was created using To obtain a greater understanding of 1) Dr. Suresh G. Advani

Sd::WO'ki Th'o software the wing design, conventional testing Dr. Erik T. Thostenson
| ) package. geometry specimens were manufactured from :
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- ‘ oou;d ﬂ:ﬂc::é ‘mP;ﬂedT':O standards. Using the ASTM standard. “C" Josiah Hughes
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p ”?2:" og:Rp = s mill - then automatically carbon /| SC-15 composite system for Kyle Brand
enforced — e ) : machined the core out of Young's modulus. ultimate yield Amanda Lim
‘ : Divinycell. strength, and ultimate tensile strength

S-axis CNC Mill :
; . Their properties were then coupled
Testing of the wing under with our mathematical models to Stephen Anderson, Hope Deffor,

SIC Bending Support Ipomt bending required PIAS . : .
a loading collar, Our optimize our design concepts, In Corinne Hamed, Dr. Dirk Hieder,

collar was made to the additicn, the team was able to observe JOhn ThlfaVDnQ. AﬂthOﬂy Thlfavong

specifications of the one z::v"::«'e'nh!. ﬁ::; 'T:ﬂ;" ;:?;:na:: Additional CCM Faculty and Staff

that will be used In the the

ot g otit It contest specifications. Note:
hol;‘:iim :" ¢ of “::: material specimens were obtained
Metal Foam | i nas < directly off of previously tested |

aluminum with the cross-
Reinforced CFRP _— , , wings
Intermnal | Bea section of the wing.
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