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* Introduktion

e Teknisk beskrivning

o Lararens roll och elevexperiment
« Utvardering
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Blekinge Tekniska Hogskola
BTH

| hus H finns laboratoriet
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VISIR

Virtuel Instrumentation Systems In Reallity

e 2006
BTH,National Instruments (NI) och Axiom EduTech

« Mjukvaran ar 6ppen kallkod distribuerad och stottad
av International Association of Online Engineering,
IOAE

e VISIR-laboratorier

Blekinge Tekniska Hogskola , Sverige

University of Deusto, Bilbao, Spanien

The National UnlverS|ty of Distance Education, Madrid, Spanien
Carinthia University of Applied Sciences, Osterrike

FH Campus WIEN, Wien, Osterrike.

Instituto Politécnico do Porto, Portugal

The Indian Institute of Technology Madras , Indien
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Varfor fjarrstyrda laboratorier?

e Tillgangligt 24/7
e Laborera platsoberoende
e Ny inspirationskalla for eleven
e Nytt pedagogiskt verktyg
o Riskfritt
e Ger eleverna mer laborationstid
« Komplement till
traditionella laboratorier
simulerade experiment
° Ger eleven traning att fjarrstyra instrument 48
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e Teknisk beskrivning
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o Spanningskallor

* Funktionsgeneratorer
e Multimetrar

* Oscilloskop

o Elektriska komponenter
— Resistor
— Spole
— Kondensator
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Arbetsbank utrustad med ett unikt
flarrstyrningsgranssnitt
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Fjarrstyrd labmiljo

_____________med experiment som utfors I realtid

Hald dowen and prese 'R fo rolete.

\Use deldele fo remove wirss,
AR REe eRmee esmeas aRBESESs amEae
& aaaa a a8 aa a a8 a8 a & s an LI
DCPowerSupply ~ 1 3 5 7 9 11 13 15 17 19 21 22 25 27 29 3

Eosososrnsosnssnssnsisnsssssssesssses B
I EE R R R R E R R E R R R R R R R R R R EREEENNE)] ﬂ:;
SesssssesIsIEBNBIREEEREIERIRRENS D
sas BB BB BOERBESEEESEREROERNRESERSERNENS E

I EE R R R R R REEE R R R E R R R R R R EREREN]

G eaassssssssanosossssasssasnsoentn
Hasosooosonssososssnssnssnnnssns
| Bes s s assndossnssnidanssnasnssnensn
Function Generator J asss s s R e RS RBRBERARRARIRRNREN
GND & 4 g B 10 12 14 6. 1§ ¢ 22 M 26 28 90 52

aess e LB B N LE B & B LB BN R
- & LA L & & = 8@

] A 3B B2 R BRI EIRRERBRERRERRERRNBNRERDN ﬁ!

Prepared experiments:
Lab1
Laby vx

Wire color

ial |
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Ml leram mnd press 'R 0 rotme

Line dededa 10 ramovn wirns " Wirg color
assns sssas smma ﬂ
: |

DC Power Supply

+25V Chi

COoOM Oscilloscops
=25V Chz
+6V

2o oMM

La VIChm
SassssssssEEEsEssEsEEES =) Lo

8 8 W0 1 ora 16 18 20 27 f4 56 7B 20 32

ENE Perform
IE! Breadbog ! Multimeter . Power m
| Load | merimen

1K

‘Download Manual
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— Administrator
— Larare
— Elev
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0.0000,00.0.0 0 N

| Matrix 4.1C 160 Connection to Nod A

0000000000 ———
0000000000 DEeannnAaRn ) O 4

UDDO |

Component )
Connection to Nod B

e - b e
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* Instrument card

VEGENA 24 1

0&acC

*BLACKEOX 999 089

Sta * Special

Q

O
Q.

o
A’

¢ E 1k
C E 2.7k
¢ E 10k
I E 1k
I E 2.7k
I E 10k

F

F

F

D
E

0
o D BZm

0 B 10k
0 < 10k
0o 10k
A B 10k

T = I = B
(o RN = e R I e
— oA
Domm D oa a8
(e O o W B = I

A B S0

SHORTCUT 1 13

SHORTCUT 24 11

- ooy
(o I B o R o B Tt R R
[/ u A A A AR R R R

* TUSER DEFINED COMPONENTS

* kortl
E 18
SHORTCUT 1 14

{
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| Maxlista

VDC+6V_1 VMAX:6

*0-A

VFGENA_FGENAL A 0 max:5

SHORTCUT 1 0A

*5VA_1 A0

*A-B

SHORTCUT 2 AB

R 1 AB 10k

R 2 AB 1.6k

R 3 AB 1k

c3 AB 56n

0-B R

R 4 0B 1k

R 5 0B 2.7k A

R 6 0B 10k

c1 0B 56n - o
A B C

*B-C

SHORTCUT 3 BC + W W

RO BC 10k gy —L

R 8 BC 2.7k —

R 7 BC 1k T

*B-D 47

SHORTCUT 4 BD GND

*0-C

R_10 0C 1k

R 11 0C 10k

c2 0C 56n

*C-D

R 12 CD 1k

*0-D

R 13 0D 2.7k

R_14 0D 10k
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o Lararens roll och elevexperiment
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LARARENS FORBEREDELSER

o Skriva manualer och
laborationshandledningar

» Kontrollera sa att komponenterna finns
(komponentlista, maxlista)

o Att lagga upp pa en larplattform
iInstruktionsmanualer
laborationshandledningar
url-lank till det fjarrstyrda labbet

 Skriva in elevernas login-1D pa fjarrstyrda
labbet

BLEKINGE TEKNISKA HOGSKOLA
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Openlabs Electronics Laboratory

Logout G imE =

MAIN MENU

= Start

« Ahauk

+Demo

“rag Hatre Start Etvil

et Hatte 200804- 2012010
Rl anad 2 ne-m 2020-10-m

{ ACH
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:

Hatte
~ Roland Start  ACE0101
Cnd  ARZ0ION
OrEHLARS M Usars 100
HLSK, Max Seats 1)
T , ,
b sallas LS link Copy this
5 ﬂ:i# ——
".‘-‘h P Praparsd Az pArlmants
e Hame

caortact t'l‘ldminiﬂlalnl
*
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Lo
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Ibsar Type  Sessions

“eachar 1
“eather
- _iahth se Teacher
b L s S udanl
. @mansa Sudent
AT Seusent

sFuth bed se Sudent 9

P 000 G
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~ggnin se St
Daihse Shdart
Eahse Shudert
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L ABORATIONER UTFORDA PA
KATEDRALSKOLAN

e Mata strommar fOre och efter komponenter.
« Ohms Lag.
 Kirchhoffs spanning och stromlag.

« Bestam resistanser i serie och parallellkopplingar.
Jamfor med beraknat teoretiskt varde.

e Lara sig anvanda och lasa av oscilloskop.

« Tareda pa hur impedansen for en kondensator/spole
beror av frekvensen hos vaxelspanningen.

« Studera fasforskjutningar.
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Hur fungerar kopplingsplattan ?

Connected horizontaly

(for pitive
comporenis )

425v DC Power Supply

125v
"%V

- mm e e

v B @ B8

L L
L
L N

aesees

LWOX ="

TR R
R
TR
TEE L
[(EE R

senee ”

aeees

ND

.8 8 88 L I O L I A
L B L

5V source

5V source

Instrument connections



b/ \L N1 \7 \1 1IN
~GEp—
—Gm—
Fiold dovmm and prEss # 10 miste
Use delals tn remaus wirss. Wire color
Mseds smmsas ssssem meses sares
......................... EID
!
DC Power Supply [ S Al | R
+25V W] A ssssns eI 200asssnsnnnss cn1
conf] B sas - Y S T L Y] assssan @ Oscilloscope
-z5v @ € R R R LR t---cChZ

s rnesa D

-------------------------------

GND
F s oam @aassssscsassssosssssnvsssa
G pessse s 2nERsRIRRRBRORIRNTIBIRREDS
H . samsnn R
---------- @--‘-"u--. “aasrserena
Funati Geeralur.l a0 sane .

GND {5} 2 4 & & 10 2 14 jg a8 20 23 4 Z€ DB 0
.........................
-------------------------

Save
H l Breadboard | Multimeter DG Poier
i i

Preparsd experiments
Lab1
Labvx
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I (mA)

u\v)

0,6

0,6

1,197

1,2

1,503

1,5

1,898

19

2,303

2,3

2,989

3

3,296

3,3

3,699

3,7

4,191

4,2

y =1,0022x - 0,0026

1

2

3 4
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Laboration:
Kirchhoffs spanning och stromlag

2700 Q)

1000 Q ®—

10 000 Q)

O O

6V

www.lund.se/Gymnasieskolor/Katedralskolan/

BLEKINGE TEKNISKA HOGSKOLA




[Reset
Hoid down snd press R’ fo rotmte = E
L chismln b3 rpc s skl ——. Wire color
L B - .. L ---l! -l!--
BEaSsE SESESS LSS SaSS" S5=88 E.
DT Power Supply Y 3 B 7 B 11 13 15 17 19 21 23 28 27 2B M|
+ 25 TR R R R R R E R R R 'Ch‘.l
COM F R R R RN Oscilloscope
=25 j
+8Y
GNDE DM
Hi
Lo ViOhm
B E R EERW ma
Funcbon Gensrator o T EEEE
GND B W 12 4 16 18 20 22 P4 678 DO AP
e
TN - @ ® @ ® - & m @m = & @ =8 ®d = =8 'GHD
- O W & @ - 8 B @ = @ B 8 @8 - 8 &8 = = L O B

Forberedda expenment

Lab1




Hoid dovn and press 'R’ in rofate.
Uss delete o remove wires,

R R]

ammen
s eaa

R RN
sssse

13 15 17 19 21 23 25 27 28 3
LR LI
L

DC Power Supply
+25V

COM E
-28V

+6Yv

Funcion Generator
GND [&] 4 6 8 10 12 3 16

Fdrberedda experiment:

Lab1
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Laboration: Oscilloskopet

Feset

Hald dowen &nd prass 'R io rodats.
Use delede fo remove wirss., Wire color

A= s a - . oa 8 n - e s aa L B I L A B ...
- - - - .- . - - & & = & - e - & & - " = & &

I |

DC Power Supply 1 8 B 7 8 N mcjs 17 19 21 23 25 27 23 3
+25V (W] A s e e e mam BB BES Ch1
COME] B s esvasessnssna Oscilloscope
—ogy 8] C e s essmasnene ChE
D asssnsnssnann
+ Gy ] E sonannmwan [
GND (=] | DA
F s e s s s s asssssssassssssaes F |[WH VIOhm
G as s e sasanenwaeneewewse G |FL0
H s s s BB BRSO BE BB BB BEBEBRRSERRN H
ssssasnnsasnssesnsnwseswn | [W]H
; Ima
Function Generator assemree s eanrnenewe | If¢sllo
GND 10 12 14 16 18 20 22 24 6 2B 70 32
' - - & - & &8 88 8 & 5 8 88 -6 8 B8 EGMD
W e e & = @ & & & & - & & & @ - & " & @ - s = e

Save

Hel
Prepared experiments: P

Lab1
Lah2




Dovwmload Manual

Function Perfarm
- Breadboard hultimeter ‘ Dzciloscope D Povver :
Lo - i | - Generator | . Expetiment |

Frepared expetitments:
Lab1
LahZ

Help
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Function Perfarm

Hel
Frepared experiments: P

Lah1
Lah2
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T — Laboration:

Studera fasforskjutning
mellan strom och spanning
| en kapacitiv
vaxelstromskrets.

s FUNCTION / MODULATION s, e
F

Am FM SK Swoap Arb LI
: B il ——— ol ——[fgi = il =——— e ll — |
M
Frea Level % Duty Internal Store

e MDY e TRIG

(1) Freq: 893 .FHz
aCoupling
AL
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Ion

Laborat
s StUMEra Upp

Wire colc
[ ] |
|

- och
urladdning av kondensator.

Ch
Ch2
D

- e & &
- - - &

B

- & & & &

e

i
- 8 ®
- & & & &

T )
& & @ s a

13

23 25 27 29 I

17 18 21

15

F".."'.'.....l..l.ll...

<6 28 00

 EEEE R E RS R EEEEEREEEREERER}E.]
I EEEEE R R R E R RS EENEEREN)
I IE R R EEEEEEEEEEERENEREENRE]

o4

18 20 22

19 12 14 16

- . @ & & - 6 & @& & - a8 & 8 -8 &8
& @ @ & &

& & & & &

' E R R
- e & e =
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« Utvardering
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Results of the Questionnaire for usage of OpenLabs Group A | GroupB | Group C | Group D | Group E
Scale: 1 (Inotagree)— 5 (I agree)
Surveys/Number of students in the course 15/18 16/20 14/15 19/20 14/18
Q2|The remote laboratory hel ps me with my hands-on laboratory 3,0 4,3 3.4 2.4 3.9
c work.
gt Q3[I have been motivated by the Remote labomatory to learn more 2.6 3.4 2.7 2.1 2.8
.g about the subject.
Q4|It 1s a good ideato extend this remote laboratoryto all the 4.2 4,0 4.0 2.4 3.6
students.
" Q5|Using the remote laboratory, I feel it is real and not a 2.8 3,6 3,1 2.3 3.2
% simulation.
g Q6|1 would like to have a webcam to see something at the remote 3.2 3,1 2.7 1.8 3.1
= laboratory .
% Q7|Being far from the remote laboratory, I have felt myself to be in 3.0 4,0 2.9 2.9 2.9
control of it.
Q1|I have enjoyed using the remote laboratory. 3,0 3,8 3,0 2.1 3.2
% Q8|The remote laboratory 1s easy to use the first time. 3,0 3,0 2,6 2.1 3.1
g Q9|The different devices are easy to use. 3.6 3,9 4.6 2.7 3.4
% Q1 0|The devices front panels at the rem ote l aboratory are sim ilar to 3.8 3,8 3.4 2.8 3.5
our schools real dev 1ces.
w o Ql 1|Always when I logged m to the remote laboratory I got access 3,6 1,8 3,7 1,8 1,6
8 'S to it
5 T E
o L

Q12

State two things you think are positive with the remote
laboratory.

Q13

Suggest two things that would help your teacher to improve the
remote laboratory.




QUESTIONNAIRE Q12: State two things you think are
positive with the remote laboratory.

 Remote access to the laboratory enable you to perform physical
experiments with similar instrument and components at home as in
school.

« It feels trendy using the online remote laboratory and safe to know
that you cannot destroy any equipment.

e |[tis easy to use, feels like working in reality and you wire a circuit
very quickly.

 The framework and the concept. Available. Easy to use.
 The devices front panels are similar to the devices front panels of

A A A RASA A N

 Funny. New idea. It is pleasant wire the circuits.
* You can perform experimental work at home.

e Itis a real experimental work, which is more motivating and makes
the assignment funnier.
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QUESTIONNAIRE Q13
Suggest two things that would help your teacher to improve
the remote laboratory

* A help-square where you can read about the science-
theory or facts about components or instruments

 Make it possible to see all the devices front panels at the
same time.

e A guide available when you have trouble with the wired
circuit.

 Make it possible for several students to perform
experiments together, collaborative working.

 Increase the feeling of reality with a webcam.
 Instruction manual for the breadboard
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e Multipla instrument

e Se flera instrument samtidigt
e Larargransnitt, maxlista

* Potentiometer

e Frihetsgrad
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« Komma igang

4
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Komma igang

www-adressen

http://openlabs.bth.se/dev

ﬁ ‘Fwﬁ\ ﬁ"‘lﬁﬁ fa_‘\‘- ,«a;,_‘ 4 s @ '11*\ .
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Kliclk
NIICKa pa Demo

Openl.abs Elektroniklaboratorium

Il

Login EiZ g ¢

H UDMENY
-+ Ftakt
m

v Valkommen

Valkommen till distanslaboratoriet far elektronik.

PEML AR . . N ) : - ]
o . Har finns resurserna som behdvs for att du skall kunna laborera i elektronik pa distans. Vi har

‘g““lstﬂi% utvecklat ett system, dar du direkt i din webldsare, kan géra elektroniklaborationer pa distans. Vi

] tillhandahaller grundliggande utrustning, 54 som oscilloskop, multimeter, funktionsgenerator ach
spanningsaggregat. Med hjalp av dessa och ett antal elekiriska komponenter bygger du de kretsen
du vill pa var virtuella kopplingsplatta. Inga matresultat simuleras fram, utan den krets du kopplat upp
kommer verkligen att byggas och verkliga matvarden kommer att visas.

Labaoratoriet lampar sig bade far hégskolestudier och pd gymnasieniva.

Intresserad av att prova? Ga till var demo sida.

- -

BLE
Hardvaran som hanterar métningar




Klicka pa

Openlabs Elektroniklaboratorium

Login Szm:=pg==

"Logga In som

BLEKINGE TEKNISKA HOGSKOLA

-+ Start
-+ 0m o555 .
peme Demonstration
+Test
Far attwisa hur laboratoriet fungerar harvi ndgra videar som vigar;
OFPEMLAES

1. Hur man mater resistanser pa en resistor genom att anvanda multimetern om du har
problem att 1d=a firgkodningen. Det kan dven i enverkligen labmiljd vara svart att 1isa
fargkodning. Visa filimen (2.2MB)

2. Hur man kopplar upp en krets enligt [abhinstruktionen och mater U1 och U2 med
nscilloskopet. Wisa filmen (1.6MAB)

Gast login

Lahbet &r dppet for gaster nar det inte anvands i normal undenisning. Gast sessioner ar
hegransade till 30 minuter.

Dien arbetshéank som finns tilladnglio anline &r en replika av vad man hittar | elektroniklabben pé de
flesta universistet. Precis som i traditionella labbar utfér studenterna fysiska experiment som finns
beskrivna i en labbmanual. Dér finns &ven en firteckning pa vilka kamponenter sam studenter
kormmer att farses med fdr att utfdra [abben.

Fir att kunna utfira gistexperimenten hehdver du ladda ner dess labbmanual (Engelska). Den

heskriver ett antal AC experiment med passiva komponenter och experiment pa en
operationsfirstirkare. Nar du birjar experimentera kan du vélja mellan de ted alika
labhuppsatiningarna langst ner pa skirmen. Beroende pa vilken som véljs 58 kommer
komponenterna far antingen AC experimenten eller OF experimenten attwisas. (nga viterligare
| é_St" komponenter hehivs).
g Mir matningen utfirs s& kantralleras kretsen av en wirwed! handiedare, vilken kallar 53 att varker
komponenter eller instrument kommer till skada. Se FAQR (vanliga frAgon om du &r osaker pd hur

knppl&ggsplanan funkar. Oscilloskopsmanualen kan iaddas ner frin tillverkarens hemsida.

(1] a attinte alla instruments funktioner ar implementerade.

Logga sedaq.in's{g?ﬁt

WW

VV:.IUIl ITU. I/ V] TTTHTTAVDIVCONUVIVI/INUALLV UL LAlvunvian iy
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OpenLabs Elektroniklaboratorium

Login FiSam= ==

HUVUDMENY
+0m oss
+Demo
+FAQ Fér att fa prova laboratoriet will wi att du skriver in din e-mail adress . Vi anvander informationen far st se
+Test hur manga gaster vi har haft i systemet
OPENLABS E-Mail lena.classson@bth.se
'H;‘t.l.l==ll ‘}Q
U Sasessss O
£ nuanasssss A
;I::II.I::'R
"BTW’

O du har frdgor om hermsidan eller laboratoriet, kontakta Administratéren.
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Klicka pa FYBTH

Openlabs Elektroniklaboratorium

HUVUDMEMNY
+Start

+0Im o0ss
+Demo

+tFAQ

+tTest

I

Logout EiSam:i= ==

Valkommen

Valkommen till distanslaboratoriet fir elektronik.

Har finns resurserna som behdvs fdr att du skall kunna laborera i elektronik pa distans. i har utvecklat ett
system, dar du direkt i din weblisare, kan gara elektroniklaborationer pa distans. Vi tillhandahaller
grundldggande utrustning, sa som oscilloskop, multimeter, funktionsgenerator och spanningsaggregat.

WWW

BLEKINGE T

Med hjdlp av dessa och ett antal elektriska komponenter bygger du de kretsen du vill pa var virtuella
kopplingsplatta. Inga matresultat simuleras fram, utan den krets du kopplat upp kommer verkligen att
bywogas och verkliga matsarden kommer att vizas.

Laboratoriet lampar sig bade far hagskolestudier och pa gymnasieniva.

Intresserad av att prova? Ga till war demo sida.
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OpenLabs Elektroniklaboratorium

Logout BiSeim:=— i =
HUYVUDMEMNY
“start FYSTH
+0m oss
:EES‘D Srja Experimentera (ver HTTP)
+Test Jm du B8rjar experimentera utan bokning kan du experimentera i en timme. Obokade experiment har
lagre prioritet och kan leda till att du blir utkastad om din plats behdws
STUDENT
+FYBTH

+Guest Course

O du har frdgor om hemsidan eller laboratoriet, kontakta Administratiren.
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Klicka pa

| ab 1 for forso

_ab 2 for f

O:

Breadhoard

multimeter- Fluke 23

breadhoard

rnultirneter

functiongenerator nscilloscope

[ Clear

dopower

Dione

Hjalp




Lab 1 Likstrom
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Hold down and press 'R' to rolata. -
Use deleta to remove wires. Wire color

L A ] LB L I O LI O ] - B B & &
& = = @ & & & & & & & & - & & & = & & = & & EI

-
= — 1
DC Power Supply 1 % 5 7T B #1 43 15 17 f8 21 23 =5 27 =W @
+25Y I‘-Illllllill.llllli!l.-ll!'l'liI-'lllﬁ.mﬂfﬂ
GO B poesosoessssnpsssnsosesnssosnsionessas B Oscilloscope
- 25V Cinlul--liin.ii.nt.tn.ititlniiltnt-l:.:Ehz
D ssssssmssemonssensssnssnrsovwssnnsss D
+BY E'll!'.!!iiliiil!llII'llll'lllllillE
GND ] — ] = = B = -
= N B - . b | DM
F smsm# s aes s enspssanssepess s st aness F Hi
E VIOhm
G sswssonsonnsssanssasrsssnssnessn G Lo
F sess ssssss s sadssssssanssnennn |
| sow s s avsasmsdssasadassssasssmesess | |RIH mA
FunctionGeneratorfal < s @« @« # @« a @ s o # 2 @« s # # @ s s m e s s o o asasweaense J (I¢Llo
GND [5] 2 4 6 8 ; 26

I GnD

-Eaxre
Breadhoard Multimeter




Lab 2 vaxelstrom

Hold down and procs 'R to rotota.
Use delets to remove wires. Wire color
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5. Hur laborerar man?

Precis som | ett "hands on” lab

1)Koppla kretsen.

2)Vélj spanning pa spanningsaggregatet.

3)Stall in amperemeter respektive
voltmeter pa lampligt matomrade for lik

eller vaxelstrom.
)Tr\/nlz n:n "RUN”" (nnﬂ' behover man in

il \"/ T1HICALI

gora pa ett hands on lab)
5)Las av amperemeter respektive
voltmeter.
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