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Food Chemistry CHEMISTRY

5

ELSEVIEF journal homepage: www.elsevier.com/locate/foodchem
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Analytical Methods

Non-destructive assessment of instrumental and sensory tenderness @c,mm
of lamb meat using NIR hyperspectral imaging

Mohammed Kamruzzaman?, Gamal EIMasry?, Da-Wen Sun®*, Paul Allen®

? Food Refrigeration and Computerised Food Technology (FRCFT), School of Biosystems Engineering, University College Dublin, National University of Ireland, Agriculture &
Food Science Centre, Belfield, Dublin 4, Ireland

b Ashtown Food Research Centre (AFRC), Teagasc, Dublin 15, Ireland
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Fig. 1. Average NIR reflectance spectra of tender and tough lamb samples.
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Nye forbrukersensorer
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Spin-off
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YACQUETS GRIPS STRINGS

MicroGel This new space-age technology has allowed HEAD to
design the most solid hitting racquet ever! MicroGel is a
revolutionary silicone-based material that can support up

to 4.000 times its own weight; this low density material is

injected between the graphite layers throughout the
entire frame.

Upon ball impact HEAD MicroGel compresses,
absorbing and dispersing the impact to the entire frame,
then returns quickly to its original shape. This creates
incredible performance with ROCK SOLID POWER!

MicroGel

the HEAD NEWSLETTER

coctearth
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ESA Education ESA Kids Teachers' Corner
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Related links

About ESA Education

Education programme » News & E » Education with ESA
International collaboration » ESA highlights online games as key future technology » General Studies
Supported activities » Programme

Hands-on Projects . gzsg‘;ﬁ?esﬁ?‘r;d software
CubeSats _ 2 » Technology Observatory
Drop Your Thesis! » . MindArk PE AB

European Student Earth >
Orbiter

ESA on Youtube
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European Student Moon »
Orbiter

Fly Your Thesis! v

Global Educational .

Network for Satellite

Operations

Spin Your Thesis! »

Previous projects »

Hands-on Collaboration

CanSats »

REXUS/BEXUS rocket & »

balloon experiments

GENSO Experimental » 2_3 March 2_010 ; .
Orbital Initial Video gaming has become one of the globe’s most popular pastimes.
Demonstration Fans say games are often educational, their detractors answer they are
Previous projects anything but. Might ESA have something to learn from gaming? A new

Agency study says the answer is yes.
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Noen konsepter

Transduser: Enhet som konverterer fra en energiform
til en annen

Sensor: Enhet som konverterer et stimulus til et
elektrisk signal

Aktuator: Motsatt av sensor; konverterer et elektrisk
signal til en ikke-elektrisk energiform

Direkte sensor: Gir elektrisk signal i ett trinn
(motsatt: indirekte sensor)

Aktiv sensor: Tilfgrer energi for a male
(motsatt: passiv sensor)



Malesystem — Sensor - Transducer

Fig. 1.1 Purpose of

Process,

measurement sysiem machine or Input Meastrement Cutput i _
s-}'sltfrn bc:jng True value System Measured value i }
M S1re of variahle of variahle Ohserver
Fig. 1.2 General
) Input . Signal Signal Drata Output
SITULI:I‘(: of measurement R — EET;LS;? e cunditinning b pmcessing_ o prc!u:ntulinn e
syster True element element element Measured
value value
___________________ sensor ...
] 1
. electric
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Fig. 1.2, A sensor may incorporate several transducers. ¢, €2, and so0 on are various types of
energy. Note that the last part is a direct sensor.



Direkte og indirekte sensorer

362 11 Flow Sensors

resistance

. S
| ., differential \t

pressure sensor

(A)

resistance

Fig. 14.3. Structure of a photodiode. Pr N Pz

differential ‘E

pressure sensor

()]

En direkte sensor gir en
elektrisk respons i ett trinn

Fig. 11.3. Two types of flow resistor: a narrow channel (A) and a porous plug (B).

En indirekte sensor overfgrer fgrst
energi fra en form til en annen. Ofte
via en transducer.



Aktive og passive sensorer

Fig. 7.31 Optical liquid level
detector utilizing a change in
the refractive index

n-side P
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Fig. 14.3. Structure of a photodiode.

En passiv sensor henter En aktiv sensor tilfgrer energien den
energien fra det den maler trenger for a gjgre malingen



Absolutt eller relativ sensor




Sl-systemet

Sl-systemet (Systéme International)

1791: En meter var 1/10.000.000 av avstanden fra Nordpolen til
Ekvator giennom Dunkirk og Barcelona. Bare 0.02% forskjellig fra
dagens verdi.

S| stammer fra slutten av 1800-tallet:
— Meter: avstanden mellom to merker pa en platina-stav
— Kilogram: massen av vann i en kube 0,1 x 0,1 x 0,1 meter
— Sekund: 1/ 86.400 av et gjennomsnittsdagn

— Disse tre var de fgrste av de syv Sl-enhetene




Table 2.1. ST base units, symbols and definitions

Quantity

Unit

Symbol

Definition

Mass

Time

Length

Thermodynamic
temperature

Electric current

Luminous
intensity

Amount of
substance

kilogram

second

metre

kelvin

ampere

candela

mole

kg

cd

mol

The kilogram is equal to the mass of
the international prototype of the
kilogram. (The prototype kilogram
is made from an alloy of platinum
and iridium and is kept under
carefully controlled environmental
conditions near Paris.)

The second is the duration of
9192631 770 periods of the
radiation corresponding to the
transition between the two
hyperfine levels of the ground state
of the cesium-133 atom.

The metre is the length of the path
travelled by light in a vacuum
during a time-interval of
1/299 792458 of a second.

The kelvin is the fraction 1/273.16
of the thermodynamic temperature
of the triple point of water.

The ampere is that current which, if
maintained in two straight parallel
conductors of infinite length, of
negligible cross-section and placed
one metre apart in a vacuum,
would produce between these
conductors a force of 2 x 1077
newton per metre of length.

The candela is the luminous
intensity, in a given direction, of a
source that emits monochromatic
radiation of frequency 540 x 10'?
hertz and that has a radiant
intensity in that direction of 1,/683
watt per steradian.

The mole is the amount of substance
of a system which contains as
many elementary entities as there
are atoms in 0.012 kilogram of
carbon 12.

SNL: trippelpunkt, den temperatur hvor et stoff
kan eksistere samtidig i bade fast, flytende og
gassformig tilstand. Dette inntrer ved en bestemt
temperatur og et bestemt trykk. Vannets
trippelpunkt brukes for & definere
temperaturskalaen, og temperaturen er satt lik
273,16 K, dvs. 0,01 °C. Bemerk at andre spesielle
punkter, f.eks. frysepunkt, kokepunkt og
sublimasjonstemperatur, er trykkavhengige.

Critical
o Bpcim
Liquid
Malting
Freezing
2
2 Solid Vaporization
2
o Condensation
A Gas
Sublimation Triple point
Fe) Deposition
Temperature

A= 7”2/
Wiki: A graphical representation of 1 steradian.
The sphere has radius r; the circular patch has
an area on the sphere of A=r2. The solid angle is
©=A/r? so in this case 6=1. The entire sphere
has a solid angle of 41 sr = 12.56637 sr.
Steradian (stereo = solid/romlig) = romvinkel.



Table 2.2. Examples of derived units with special names

Unit of quantity

Quantity Derived unit Symbol expressed in base units
Frequency hertz Hz s
Force newton N kg -m.s*
Pressure pascal Pa kg -m~.s7?
Energy, work joule J kg -m--s°
Power watt W kg -m> s
Potential difference, volt Vv ke - m’-s . A~

electromotive force (emtf)
Electrical charge coulomb C s-A
Electrical capacitance farad F kg™ m7-st. A2
Electrical resistance ohm Q kg -m?-s77. A~
Electrical conductance siemens S kgm!-m7 st A°
Magnetic flux density tesla T kg-s- A"
Magnetic flux weber Wb kg-m?-s77- A7
Inductance henry H kg-m?-s72 - A7
Absorbed dose gray Gy m° . s”°
Reaction rate katal kat mol - s~




Table 2.4. Prefixes used with the SI

Factor Prefix Symbol Factor Prefix Symbol
10— yocCto y 10! deka da
102! zepto z 102 hecto h
10~ atto a 10° kilo k
10-°  femto f 10° mega M
10~ . pico p 10° giga G
10~° nano n 1012 tera T
10-°  micro u 101° peta P
107 - milli m 10" exa E
10~ centi C 10%! zetta Z
10~ deci d 10%4 yotta Y
15490 Q
= 15,490 kQ

=1,5490 - 10* Q (scientific notation)

= 15,490 - 103 Q (engineering notation)

£0=8.85-10""2 F/m =8.85 pF /m



