LAB 1.
LASER SCANNING SYSTEM AND LASER SAFETY

This lab will familiarize the students about the 3D laser scanning equiameife!d
setup. Topics include:

Laser safety

Scanner components

Control and data collection unit
Accessories

Equipment setup

Trimble GX 3D Scanner

Trimble GX 3D scanner is based on the tiafdlight measurement principle. Advanced
electronics are used to compute the distantieetdarget and the distancec@mmbined with angle
encoder measurements to provide 3D positionpdiat. Some of the features of the GX 3D
scanner include:

Measurement range: 155 m (18% reflectance) to 350 m (90% reflectance);

Single point accuracy: 7 mm at 100 m for distance and 12 mm at 100 m for position.
Scanning speed: up to 5000 points/sec.;

Fully operational under all light conditions; and

Field software for scanning control and data recording.

Now, let's look at the details of scanner.
The front view

The front view of the scanner is quite straifgrivard. It has a glass window, plastic
window cover to protect the glass, a handle for grasping the instrument and a laser warning label
as a safety reminder. The studs (3 of them) which are inserteltiibitach during setup can
also be seen from the front.
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Figure LE:1. Front view of Trimble GX 3D laser scanner.

The Back view

The back view shosgall the connection ports and indicator lights as well as another
handle and warning label. The ports are:

e Ethernet connection poitfor connection with the notebook computer
e 24V power connection portfor connection to the batteries or power adapter
e USBporti data transfer extension such as wireless devices

The indicator lights are as follows:

e Poweri a green light. It is off when the power is not on, flashes during setup and
stays on when the scanner is working.
e Commi an orange light. It flashesh&n the scanner is communicating with the

computer or data collector.
e Laseri ared light. Itilluminates when the laser is ON.
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Figure L%:2. Back view of the Trimble GX 3D laser scanner.

The right view

e Heat exchange (radiatorfor cooling
Air outleti for ventilation

¢ Center instrument height measurement nidide slope distance measurement
from the ground mark to the center of the scanner

e Bottom instrumenheight measurement mairkor slope distance measurement
from the ground mark to the ttom of the scanner
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Figure LE:3. Side view of Trimble GX 3D laser scanner.

Theleft viewis similar to the rigt view except that there is hottom measurement
mark.

The Top and Bottom Views

The top view shows a hole with thread which can be tsattach an aiming rod or
target.

The bottom view shows the studs that can be inserted into the tribrach for attaching the
scanner to the tripod.
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Figure L:4. Bottom view of Trimble GX 3D laser scanner.

Figure L15. Top view of Trimble GX 3Daser scanner.
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Control and Data Collection Unit

The control and data collection unit of a Trimble GX 3D scanner can be a notebook
computer or a traditional Trimble surveying controller such as TrimblerRecTSC2. This
coursemainly concentrates on using the notebook computer as a control and data collection unit.
The field software running on a computer is called PointScape and that for the controllers the
PocketScape.

To run the PointScape field software, a notebook shuave the following features;

Processor : fastest available (min. 2GHz)

Ram: 2 GB (min. 1 GB)

Graphics card: latest available (min. 128 MHz)
Operation system: Window 2000 Pro, Window XP
Mouse: three buttons with wheel

Accessories
Power Supply Accessories

Trimble GX 3D scanner can be powered by an AC adaptor or batteries supplied by
Tri mbl e. The AC ad a&#0tVamdddputivaitage is 24 W,dHe posvegre i s
supply voltage of the scanner. The Trimble scanner battery kit includes the rfigilowi

Figure L16. Batteries connected with power supply cable.
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e Two 12V NiCd/NiMh batteries with 18Ah

e Two chargers with 10Q40V inputand 6. 2V out put . The charger 0
yellow initially, orange when charging and green whempénjpff. The battery charging
takes about 14 hours.

e Power supply cable which has one connector to be attached to the scanner power supply
port and two at the other end, one for each battery.

Tribrach With Optical Plummet

The Tribrach is the same piece of equipmesed in traditional surveying for attaching an
instrument to the tripod. The components are:

rimble =
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Figure L%7. Tribrach with optical plummet.

e Foot screw (x3) for leveling the instrument;
Holes (x3)i for holding the studs of the instrument;

e Circular bibblei leveling indicator, the bubble is centered when the instrument is
leveled;
Clamping leveii for locking the instrument on the tribrach; and

e Optical plummet eyepiedefor vertically aligning the instrument with the ground mark.

207



Ethernet Cable

Trimble also supplies an Ethernet cable for broadband connection between the notebook
computer and the scanner. The cable is a regular cable with nut at one end to be screwed
onto the thread of the scanner Ethernet connection port.

Figure L18. Ethernet cable.

Laser Safety

Safety is an important issue in lab and field operatidrimble GX and GS Series laser
scanners comply with the performance requiremehtsS FDA 21 CFR §1040.18s aCLASS
2 LASER PRODUCT Class 2 lasers emit visibleQ@ to700nm) output below 1mW. Theymit
light that poses very littlesk to the humaneyeT he eyeds natural aversior
light prevents injury to the eye. However, these lasersode a dazzle hazard

The Trimble GX and GS Series laser scanners also comply with the performance
requirement®f IEC 608251 as aCLASS 3R LASER PRODUCTClass 3R lasers emit
between 1 and 5mW of output power. IHBGternational Electrotechnical Commissiagayerves
the 3R tassification for those laser products that yield outpuipofo a factor of five over the
maximum allowed for Class 2 in the 400 to 700nm wavelength range and tactoreof five
over the maximum allowed for Class 1 for other wavelengths. Desigriafiod i ndi cat es r
requirements, 0 requirements that are | ess str
injury fromdirectly viewing a Class 3R laser beam remains relatively low, but users should take
greater care to avoid direeye exposre, especially when handling invisible outpédthough
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the laser used in the Trimble GX 3D laser scanner poses low risk to the eyes, the operators

should take the following precautions:

e Do not look directly into the beamith or withoutan optical instument.

Keep out of the scanning zone [remain behind the scanner].

Keep other people present behind the scanner and away from the scanning zone.

Do not look at the scanner window during scanning.

Work preferably under normal lightning so that the eye pagiept small [2 mm

typically], thereby minimizing the laser power that can reach the retina.

e The laser beam should be terminated at the end of its useful beam path. Scanner pilot
software may include settings to limit beam distance.

e The laser beam shouilek located well above or below the eye wherever practicable.
Precautions should be taken to ensure that the laser beam is not aimed unintentionally at
mirror like surfaces.

e When not in use the laser instrument should be stored in a location where umadthori
personnel cannot gain access.

Lab Report
Discuss the components of the 3D laser scanner and accessories, and safety precautions
to be taken when operating 3D laser scanner.
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