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VIRTUAL LAB:

Well defined steps to carry out the experiment or work sequentially. Result can not
be obtained if steps are not perform sequentially or carelessly.

VIRTUAL ENVIRONMENT:

Freedom for user to move in any direction and can do list of works not necessary
sequentially.




VIRTUAL LAB

*To provide remote-access to Labs in various disciplines of
Science and Engineering.

«To enthuse the students to conduct experiments by arousing
their curiosity.

*To provide a complete Learning Management System- web-
resources, video-lectures, animated demonstrations and self
evaluation

*To share costly equipment and resources, which are
otherwise available to limited number of users due to
constraints on time and geographical distances



SALIENT FEATURES

- 3D virtual lab is very cost effective as instrument is
required only one time for image capturing

* No breakage, wear and tear of instrument
e Very useful in education as less resources are required
* Remotely accessibly learning system

e Many users can download the file simultaneously and
perform the experiment offline also




APPLICATIONS

Enhances E- learning and quality of education
eLearning in 3D environment

Anywhere, anyplace




USERS

Students- UG and PG level
*Research Scholar

Faculty Staff

*Novice Users

Virtual lab available at-
http://www.vlabcivil-1itr.co.in




REQUIREMENT OF HARDWARE AND
SOFTWARE

Software Requirement-
32 bit or 64 bit, Windows XP sp2 or higher version

*Microsoft Internet Explorer 8.0 internet browser or higher or Mozilla Firefox 3.0
internet browser or higher (Google Chrome recommended)

*Flash Player
eInternet connection for web downloads

Hardware Requirement-
eIntel Core 2 Duo Processor or equivalent AMD processor or higher

2 GB RAM (4 GB recommended)

*OpenGL-capable graphics card (256 MB or higher video card memory, 1 GB or
higher recommended)



EXPERIMENTS DEVELOPED

1) Study of various parts of Auto Level and Carry out Fly
Leveling using Auto Level.

2) Carry out Profile Leveling using Auto Level.

3) Observations of Vertical and Horizontal angles using Total
Station.

4) Study of Plane Table and its Accessories.

5) Detail Plotting by Radiation Method (in 2D).

Continued...



EXPERIMENTS DEVELOPED
6) Detail Plotting by Intersection Method (in 2D).

7) Detail Plotting by Resection Method (in 2D).

8) Carry out Contouring in the field (in 2D)..

9) Study of Global Positioning System (GPS) and
Its Accessories.

10)  Observations using GPS.



TOOLS USED FOR DEVELOPING
EXPERIMENTS

For 3D Development-
eAutodesk 3ds Max 9
*Adobe Photoshop CS4
*Quest 3D version 4.3.2

For 2D Development-
*Adobe Flash CS5
*Adobe Photoshop CS5

For Website Development-
PHP

*MySql

JavaScript

*AJAX




METHODOLOGY FOR 2D DEVELOPMENT

1) Taking Images and measurements and design sketches




2) a. Designing and placing 2D Objects in the field
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2) a. Designing and placing 2D Objects in the field

|t s ppe e e T

Convert to Symbaol

""" 226 e
lﬁm | Lirkag
€ | [ symbol 46

[Fa] Symbal 47
o [fa] Symbel 48
[73] Symbol 43
[7&] Symbel 50
(] tape
(&3] vest_me
[ vest_me1
L
[&3] e _inside
(i) tde_me
[3] tre=
[Fa] tresviewT
(3] tripad.of
[F3] Twezen 1
[f] Tween 12
[F] Tweenz
[F] Tween 3
[7a] Tween 4
[f] Tweens
[f] Tween s
[%] Twaen7
[F] Tweena

Mame: |Sp1-\h|:||2 ] | oK |
rype [Fove G 7] Ragaaton; §33 %

Folder! Library noot

Hvanced *

a0 kL 40 45 50 = &0 &5 o 75 an g5 %0 a5 oo 105 11D 115 120 125 130 13 1




2) b. Coding in Flash
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3) Placing Objects in the field
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4) Instructions on screen to perform




4) Instructions on screen to perform

Plane table is set up at station A and details are to be plotted by method of radiation, First the plane table is set over =
the station A, levelled and properly oriented. Position of A is plotted on paper as point a. Alidade is pivoted at 2, and objecti S
present in the area, such as tree, water tank, solar panel, street light, and house corner ete. , are bisected. Radial lines are
drawn from paint 2 an paper showing their respective directions, The corresponding field distances are measured and scale off
on respective radial fines, For these objects, staffl values are measured either using a theodoliteor a level Elevations angs
computed and writen on the map.
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5) Generation of flash file for standalone system
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5) Generation of flash file for web compatible for online purpose
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METHODOLOGY FOR 3D DEVELOPMENT

1) Taking Images of original instrument, measuring components and
sketch design
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2) 3D Modeling of Objects in 3Ds Max software
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3) Applying Texture in 3ds Max software
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4) Exporting 3D designed objects to another software using Open Collada
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5) 3D Environment design in Quest 3D software
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6) Applying animation and simulation to objects in Quest 3D Software




7) Positioning Cameras and Lighting in Quest 3D software
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9) Rendering in Quest 3D software
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10) Generation of executable and web compatible file to use
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METHODOLOGY FOR WEBSITE

1) Design user interface

% About Virtual labs

Fhysical distances and the lack of

resources make us unable to perform
experniments, especially when they

involve sophisticated instrurments,

Also, good teachers are always a

SCarce resource,

% Recent Updates

Distznoe and Horizonta! Oistance
iising Total Station

Plain Table and its Accessaries
Flain Table and s Accessories

Details plotting by Radiation Method
Detalls plotting by Sadiation Method

Dretails plotting by Intersection Method

% Virtual Labs

Login
Login

Experiments details
Exparimant details

Virtual Labs in Surveying - IT Roorkee

DEVELOPMENT

Civil Enginnering lab

Welcome to Virtual Labs

FPhysical distances and the lack of resources make us unable to perform experiments,
especially when they involve sophisticated instruments. Also, good teachers are
always a scarce resource. Web- based and video-based courses address the issue of
teaching to some extent. With the present day internet and computer technologies the
above limitations can no more hamper students and researchers in enhancing their

skills and knowledge.

Virtual laboratories

Virtual laboratories allow students around the world to log into a computer based
system, and perform realtime experiments in 3D environment. The WVirtual lab
presents a unigue opportunity to boost the quality of engineering education, deepen
understanding, and provide the necessary practical skills to young minds through

cost effective outreach and distance learning act

Virtual lab Setup

Rapid changes in the field of engineering technology have increased the need for
universities to provide engineering and engineering technology students with
meaningful and relevant practical experiences; however, in India, limited available
resources in the provision of laboratory hardware and infrastructure have been the

nrincinal  imnadimant in achiavina this ahiactive One annroach that can ha




2) Create login form

Civil Enginnering lab

Virtual Labs in Surveying - lIT Roorkee

Hatre Experiments Team Contact us Alls References

& About Virtual labs Login

Physical distances and the lack of  Login with your account Not registered? Sign-Up!
resources make us unahle to perform

gxperiments,  especially  when  they Lserharne | |

iminlve sophisticated instruments. Also, [ ‘ : . A Click here
orgat passward!

Fassward: !

good teachers are ahways a scarce

FRS0UrCE. [ Rermember me nest tire Lagin

Member Total: 323

There ate 0 registered members and 1 guests viewing the site:
& Recent Updates



3) Create Registration form

Horme

% About Virtual labs

Fhysical distances and the lack of
resources make us unable to perform
experiments, especially when they
imvolve sophisticated instruments. Also,
good teachers are always a scarce

FrESOurce.

% Recent Updates

Total Station

Flain Tahle and its Accessories
Pigin Table and itz Accessories

Details plotting by Radiation Method
Details plotting by Radiation Method

Details plotting by Intersection Method
Netails piotting by Radiation Method

5 Virtual Labs
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Create an Account

Fill up the given form for registration

First name:; [ |

Last name:; | |

Usermame; | |

Dont useemailid as username.

Password: | |

Confirm Passward: | |

Security Quesiion: | Choose 5 gquestian V|

It wou forget yvour password we will ask for
the ansher to your security gquestion

Answer: | |

Ernail: | |

Flease enter theimage text:

Back to Main

Civil Enginnering lad

[fyou are already registered, Login here



4) Embedding classroom video lecture and experiment video in the website

& About Virtual labs "
“ Logout

Phwsical distances and the |ack of Tﬂ‘tal statiﬂn Ga"ery

resources make us unable to perform
experiments, especially when they
involve  sophisticated  instruments,
also, good teachers are always a

SCarce resource.,

& Recent Updates

Auto Level Parts & Fly Leveling
Auto Leve! Fealures

Profile Leveling Using Auto Level
Frofie Leveling Ysing Auto Level!

Measurernent of Yertical angle Slope
Distance and Horizontal Distance

Using Total Station
Measurement of lfertical angle Slops
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5) Validate pages and user using java script and PHP
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6) Report generation in PDF

Prepare a Report

Expariment Mo,
Experiment Mame
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7) Photo gallery and slideshow using PHP and Flash




8) Do’s and Don’ts for Total station experiment

Civil Enginnering lab

Virtual Labs in Surveying - lIT Roorkee

Home

% About Virtual labs s
Dos and Don'ts
Physical distances and the lack of Dos:
resources make us unable to perform 1) Center and level the base of Total Station accurately.
€3 nents, especially when they 2) Crosshairs must be focused sharply.
in sophisticated instruments. Also, 3) Measure height of the instrument and height of prism above ground.
ac teachers are always a scarce 4) Always take 3 or mere cbservations of each point to take the average.
resource. 5) Apply check for horizontal angles.
Don'ts:

1) Handle the Total Station and Prism with utmost care. If dropped accidently, Digital display
of Total Station may get damaged and Prism may also be broken.
% Recent Updates 2) While shifting the instrument from one station to another station, always keep it in box for
SRSl L e P transport.
3) Protect the instrument from heavy rains.

Measurement of Vertical angle Slope

Distance and Horizontal Distance Using

Experiments d

tails

Experimen



8) Finally, embedding 3D experiments in the website using PHP and Quest
3D Software
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USING VIRTUAL LAB WEBSITE

Step 1: Go to the below URL in Web Browser:

http://www.vlabcivil-iitr.co.in
http://www.vlab.co.in

Step 2: To perform experiment online, first you have to register
yourself on the website and get username and password.

Step 3: After registration you have to login with your username
and password.

Step 4: Now you will see a list of experiments. Choose your
experiment to perform online.




EXAMPLES

*Observations of Vertical and Horizontal
angles and Distance using Total Station

*Observations using GPS



EXAMPLE 1: OBSERVATIONS OF VERTICAL AND
HORIZONTAL ANGLES USING TOTAL STATION

Original Total station and 3D model of Total station




STEPS TO FOLLOW

First logon to website using username or register yourself.

Click on experiment list and select the total station experiment. Options
available are as-

Instructions: Screen will show the following links:

1) Summary of Experiment

2) Objective

3) Equipment Used

4) Principle

5) Methodology

6) Manual for Total Station Working




STEPS TO FOLLOW

7) Working of Instrument

8) Download Executable File
9) Observations

10) Results

11) Total Station Gallery

12) Quiz

13) Dos and Don'ts




Click on “Methodology” to see a video tutorial about
performing experiment in real time environment in the field.

Click on “Manual for Total Station Working” to see PDF
documentation of the experiment manual in details. In this
manual, all the information about the keys to be used to perform
the experiment is given.

Click on “Working of Instrument” to start the experiment in a
virtual 3D environment. Brief steps are given below:



1. Set the Tripod over a known point. (Use keys: Ctrl + Up, Down, Left, Right (Arrow Keys))




2. Fix the Total Station equipment over tripod. Level it and center it precisely
over the ground point. (Use keys: Alt + Up, Down, Left, Right (Arrow Keys))

P e lf" g |
i i T
- ¥ & _ ;
o : h
¥ = . 4
Bl
L EERE L E
£ L | [
ERE . csNE
[
e
<




3. Focus cross hairs. (Use keys: 0, 8, 9)




4. Keep the Prism Pole on a point whose observations are to be taken. Focus
and bisect the center of the Prism.




5. Use the function buttons to measure horizontal and vertical angles. Store the
data using function key of total station.
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6. Focus and bisect the center of the Prism on another object and repeat step 5, for
each location of the Prism to be bisected.
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7. Download the data into a computer and use the total station software to compute
horizontal angles and vertical angles.

8. Results can be saved and printed.

Ciwil Enginnering lab

Virtual Labs in Surveying - lIT Roorkee

Harme Experiments Tearn Contact us References Feedback

% About Virtual labs

. Logout

Physical distances and the lack of
resources make us unable to perfarm
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Distance and Horizontal Distance 7 | 110 i 15 | DG : . G-round |E‘VE.‘| ofbmldlng : [}(‘2 . V
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V = vertical angle, H = horizontal angle

& Virtual Labs




Quiz

% Recent Updates

Auto Lewvel Parts & Fly Leveling
Auta Level Features

Frofile Leveling Using Auto Lewel
Profile Leveling Using Aubo Lewvel

Measurement of Werdical angle Slope
Distance and Horizontal Distance Using
Total Station

Flain Tahle and its Accessories
Plain Taiie and its Accessories

Dietails plotting by Radiation Method
Detalls plotting by Radiation Method

Details plotting by Intersection Method
Detalls plotting by Radiation Methoo

% Virtual Labs

Login
Lagin

Experiments details
Experiment details

Related Links
Related Links

02 Atheodaolite may be used for
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Determining difference in elevation id)
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Locating points on lines

Setting out curves

23, In 3 theodaolite the line passing through the intersection of the horizontal and verdical cross hairs and the aptical

centre ofthe ohject glass and its continuation, is known as

() (O Horizontal axis (b
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24 A geodimeter is used for the measurement of
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058 A geodimeter is based on the principle of
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Q7. In case of theodalite, centring is the process of
)] ) turning telescope invertical direction {14}
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8. Atheodaolite may be used for

E-)) () Laying off horizontal angles ({1}

() ()  Determining difference in elevation id)
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Line of sight
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wolume

Reflection of light wawves

F-rays

Reflection of light wawves

Fropagation of modulated light waves

setting the theodolite exactly owver the station
mark

rotating the telescope the telescope in anti-
clockwise direction about the vertical axis

Locating points on line

Setting out curves

28, In a theodaolite the line passing through the intersection of the haorizontal and verical cross hairs and the aptical

centre ofthe ohject glass and its continuation, is known as

@ O

Fen ~

Harizantal axis {11)]

Ui mf e livme ~dimon Feln

O

—~

wertical axis

Vi af minld



Dos and Don’ts in the experiment

Civil Enginnering lab

Virtual Labs in Surveying - lIT Roorkee

Home Experiments Team Contact us

& About Virtual labs Back

Dos and Don'ts
FPhysical distances and the lack of D&
resources make us unable to pedform ) Center and level the base of Total Station accurately.
experiments, especially  when  they 2} Crosshairs must be focused sharply.
ivolve sophisticated instruments. Also, — 3) Measure height of the instrument and height of prism above ground.
good teachers are always a scarce 4) Always take 3 or more obhservations of each point to take the average.
FenQHER: 5) Apply check for horizontal angles.

Don'ts:
1) Handle the Total Station and Prism with utmost care. If dropped accidently, Digital display of

Total Station may get damaged and Prism may also be broken.
& Recent Updates Ve : - i it i
2) While shifting the instrument from one station to another station, always keep it in box for
WMeasurement of Wertical angle Slope transport

Distance and Horizortal Distance Using 3} Protect the instrument from heavy rains.

Total Station






Example 2: OBSERVATIONS USING GPS

| Detecting Satelles..

.i|I||

Original GPS and 3D model of GPS




STEPS TO FOLLOW

First logon to website using username or register yourself.
*Click on experiment list and select the GPS experiment. Options
available are as-

Instructions: Screen will show the following links:

1. Summary of Experiment

2. Objective

3. Equipment Used

4. Principle

5. Methodology

6. Working of Instrument (Compatible with Win XP SP2)




STEPS TO FOLLOW

7. Download Executable File
8. Observations

9. Additional Detalls

10. Quiz

11. Do’s and Don'ts




Click on “Methodology” to see a video tutorial about
performing experiment in real time environment in the field.

Click on “Manual for Total Station Working” to see PDF
documentation of the experiment manual in details. In this
manual, all the information about the keys to be used to perform
the experiment is given.

Click on “Working of Instrument” to start the experiment in a
virtual 3D environment. Brief steps are given below:




1. Press P button on keyboard to show/hide GPS




2. Click on Power Button to turn GPS receiver ON/OFF

3. Click on Enter Button to confirm

VVARNNG |
Al data is provided
for reference only.
You assume full
responsibiity & nisk
when using the device.

Press Enter to Agree.

n




4. GPS detects satellite and confirm operation for navigation.

Detecting Satelites..

;x]lll

5. Click on IN Button to know the current latitude and longitude.

6. Press ESC Button to stop operation at any time or enter values in the ID text box to store
different values and click on GOTO Button.




7. 1f GOTO Button is pressed then readings are saved.

Environmenrt Buiding

En\/imn%nh‘

r
Save Readings

Longitude; 77 53 35 N
Latlitude 29 51 17 E

Elevation: 300 m

,

Enter Object ID for every point Click ESC button_to stop storing
MENU| in the text box and click on the values in database at any time
PowEe] GOTO button to store




8. Press OUT Button to generate text files having all readings.

9. Press “‘Q’ Button on keyboard to stop the data collection.




Dos and Don’ts in GPS experiment

Civil Enginnering lob

Virtual Labs in Surveying - IT Roorkee

Home Expetirnents Tearm : 15 Heferences Feedback

& About Virtual labs Back

Fhysical distances and the lack of

Dos and Don'ts
Dos:

resources make us unable to perform , !
11 Always calibrate the GPS Receiver to a known henchmark.

experiments,  especially  when  they
involve sophisticated instruments. Also,

A Spend mare than 5 minutes for obseration on each pointin order to have better mean value.

!
21 Abweays take the ohservations when mare than faur satellites are tracked as it will give a better intersection.
i
good teachers are always a Scarce |

43 Llse DGPS technigue if hinher accuracy of ohservation is desired.
resoure,

Donts:
11 Mevertake single obsemation of 3 point from GRS, as it may give incorrect reading.
21 Mever keep the GPS instrument surrounded by high rise buildings, forest ares etc, as these surrmunding features

wifll block the signals from satellites.
& Recent Updates



Feedback form for the user

Civil Enginnering Lab

Virtual Labs in Surveying - lIT Roorkee

Home

& About Virtual labs Feedback

How did you come to know about our website:

Physical distances and the lack of
l@'TlnnuullImelnet OTInouullFrieml OTInouullMHRDShe

resources make us unable to perform

First Time User:
experiments, especially  when  they ©ves Ono :
involve sophisticated instruments: Also, HHINEE | Choose |
good teachers are ahlways a scarce Name: | |
LR, Institute: ! |
Branch/Speciality: | |
Year/Semester: | |
(only for students)
. Email-dd;
& Recent Updates y ; ) | |
Which experiment «id |—Se|ect your experiment- "I

you perforn:

Plain Table and its Accessories
Pizin Table and its Accessories 1. Please tell your agreement with the following statements: Excellent, Very Good, Good,
Average. Poor
(a) To what degree was the actual lab emaronment simulated.
@Excellent OvVeryGood OGood COaverage  OPoor
(b} The manuals were found to be helpful.
@Excellent  OveryGood OgGood  Oaverage  OPoor
Method {c) The results of experiment were easily interpretable.
Details piotting by Radiation Method @Excellent OvVeryGood OGood Oaverage  OPoor

Detailz plofting by Radiation Method
Details plotting by Radiation Method

Cietails plofting by Intersection

2. How helpful do you feel the system is?




FAQ to check student knowledge

Horme

Virtual Labs in Surveying - lIT Roorkee

Civil Enginnering lab

Contact us

& About Virtual labs

FPhysical distances and the lack of
resources make us unable to perform
experiments, especially  when  they
imvalve sophisticated instruments. Also,
good teachers are abwavs a scarce
resource.

& Recent Updates

Plain Table and its Accessories
Plgin Table and its Accessaries

Details plotting by Radiation Method
Dedalls plofting by Radiation Method

Details plotting by Intersection

Method
Dedalls plofting by Radiation Method

& Virtual Labs

Lagin

fnnin

Qt:What do | need to make use ofthis website?
Ans:You just need tohave a PCowith Broadband Internet connection. Register vourself for Vitual Lab in Sureying (VLE)
at whnwviabcivil-iitr.colin,

Q2 How do | get a VLS account? Iz it free or do | have to pay for it?
Ans: Goto"Experiment! mend an the main page then click-on "Sign-up” link and Fill up the registration farm and register
yourselfto perform Experiment a5 per your convenience, Yes itis free.

Q3 How do | make use ofthis wehsite?

Ans: Basically, the main purpose of this wehsite is toallow you to perorm 20 and 30 experiments vidually anline, After
registration, clicking on "Experiment’ menu, login with your account, it takes yvou to a list of experiments. Shoose an
experiment accarding to your interest There you will find links to "Summary of Experiment’, "Objective”, "Frinciple®,
“Methodology®, "Manual', "Working of Insteument”, "Cownload Executable File!, ete. We strongly recommend thatyau go
through the "Manual® and "Methodalogy” before perfarming the experirment wirtually.

Q4 What are the softwarethardware or other reguirernents?
Ans: An Internet Broweser (Chrome recommendedy, minimum 168 BEAM, Intel Core 2 Duo processor or above Windows
AP or above, WIDIA GEFORCE GTx 580m.

QENI i work i roy interret connection is slow?
Ans: Yes, you mayhave towait for awhile to receive data. The fasteryour net connection is, the faster you will getdata. A
hroadband connection with: 266 kbhps s ideal for pedorming the experiment:

Of: Who can perform these experiments?

Ans: These experiments are basically a part of Surveying Lab, Anvone having an inferest or & basic knowledge of
Sureying instruments and Sarveying Methodology can be heneftted. In general, anybodywho wants o explore the field
of Burveyving can make use of it,

Q7 Whom to contactin case | am having any problem with the swebsite?
Ans: There |z g "Contact Us® tab on the website. Feel free to contactus. Visiting FAQUIn query page-can also help:

Q8 Can [ ind some televant reading material?
Ans: There ig 2 "References” menu onthe webpage where you find relevant references and links. When you go through
paticular experiment, there you canfind g link to "Additianal Details" which will help you getting relevant material.

G9: Can | perform the experiment it am from some different college other than |IT?




References for extra knowledge on the experiment can be find at the
links mention below

1) Arora, K.R. (2005). Surveying, volume 2. Standard Book House. 675 p.

2) Chandra, A.M. (2002). Plane Surveying. New Age International (P) Limited. 652 p.

3) Davis, Raymond E. and Foote, Francis S. (1953). Surveying: Theory and Practice. 4th Ed.McGraw-Hill
Book Company. 1021 p.

4) Duggal, S.K. (2004). Surveying, volume 1. Tata McGraw-Hill Publishing Company Limited.630 p.

5) Charles D. and Wolf, Paul R. (2008). Elementary Surveying: An Introduction to Geomatics.Pearson
Prentice Hall. 931 p.

6) Moffitt, Francis H. and Bouchard, Harry (1990). Surveying. 8th Ed. Harper & Row Publishers.876 p.

Online Resources

http://www.bilawchuk.com/mark/index.html

http://science.howstuffworks.com/virtual-military.htm
http://accad.osu.edu/~mlewis/VRML/Class/syl.html
http://www.x3dom.orghttp://virtualenvironments.pbworks.com/f/monahan.pdfhttp://www.isprs.org/p
roceedings/XXXV/congress/comm6/papers/697.pdf
http://www.ccis2k.org/iajit/PDF/vol.8.n0.1/6.pdfhttp://diglib.eq.ora/EG/DL/Conf/[EG2004/short/short4

8.pdf




