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I. General Information 

1.1 Scope 

This manual describes the proper use of the Pine AFA2 Aggregate Imaging System, 

including routine setup and operating procedures, periodic maintenance, calibration, and safety 

issues.  It is assumed that the reader of this manual and user of the system is already familiar 

with aggregate property analysis and its terminology as well as operation of a WindowsÊ 

operating system based computer.  Familiarity with Microsoft Excel  software is also assumed. 

 

Figure 1.1:  The AFA2 Aggregate Image Measurement System 
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1.2 Copyright 

Under the copyright laws, this publication or the AIMS SOFTWARE© may not be 

reproduced or transmitted in any form, electronic or mechanical, including photocopying, 

recording, storing in an information retrieval system, or translating, in whole or in part, without 

the prior written consent of Pine Instrument Company. 

 AIMS SOFTWARE ©2003, 2009 Pine Instrument Company 

1.3 Trademarks 
 Superpave  is a trademark of the Strategic Highway Research Program now owned by the 

Transportation Research Board (Washington, DC) 

 Microsoft® Windows  and Excel  are trademarks of Microsoft Corporation (Redmond, 

WA). 
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II. Product Overview 
2.1 Significance of Aggregate Physical Properties 

Shape, angularity, and surface texture of aggregates have been shown to directly affect 

the engineering properties of highway construction materials such as hot mix asphalt concrete, 

Portland cement concrete, and unbound aggregate layers.  Most methods currently in use for 

measuring these properties of aggregate particles are indirect measurements of the desired 

property.  The AIMS SOFTWARE© provides objective characterization of aggregate shape, 

angularity, and texture and thus provides material property values that are useful in the design of 

pavement structures. 

2.2 Description 

The Aggregate Image Measurement System is an integrated system comprised of image 

acquisition hardware and a computer to run the system and analyze data.  The image acquisition 

hardware uses a camera, microscope, aggregate tray, and back-lighting and top-lighting systems.  

The computer software includes a user interface to run the hardware, AIMS SOFTWARE© to 

analyze data, and Excel  to output the analysis in graphical form.  An overall view of AFA2 

system is shown in Figure 1.1.  

The AFA2 is designed for use with aggregate sizes ranging from material retained by a 

0.075mm (No. 200) sieve through material passing a 37.5mm (1.5ò) sieve.  Analysis is run on 

size divisions within this range.  Sizes retained on a 4.75mm (No. 4) and larger are considered 

coarse aggregates.  The sizes passing a 4.75mm (No. 4) sieve are considered fine aggregates. 

The image acquisition hardware collects digital images and measures aggregate materials 

using a high resolution digital camera and a variable magnification microscope.  The system uses 

a tray to support the material in the cameraôs field of view.  Backlighting is used to create a 

profile image of the particle, from which dimensions and angularity gradients of the edges are 

measured.  A second scan utilizes top-lighting and variable magnification to capture texture 

images and measure each coarse particleôs height.   

The AIMS SOFTWARE© utilizes the acquired images to characterized coarse aggregate 

angularity, sphericity, flat and elongated, and texture.  Fine aggregates are characterized for 

angularity and 2D form.  Results are presented in a standard spreadsheet format which includes 

statistical summaries and cumulative distribution graphs. 

2.2.1 Summary of Coarse Aggregate Analysis 

Analysis of coarse aggregates includes 3-dimensional shape, angularity, texture, and 

flatness, elongation, flatness & elongation ratios.  Coarse aggregate analysis uses aggregate that 

is washed and separated by sieve size retained on a 4.75-mm (No. 4) and larger sieves.  The 

aggregate sample is placed in the trough of the aggregate tray.  The tray rotates, positioning the 

aggregates in the back lighting and under the camera for imaging.  Each particle silhouette is 

captured and the centroid of the outline determined.   
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A second tray scan is performed using top lighting for the height measurement.  A third 

scan captures texture images.  The z = 0 position is the surface of the tray with the particle height 

measured at the centroid of the silhouette presented in the angularity image.  These three scans 

are necessary for complete analysis of coarse aggregates shape (angularity, texture, and particle 

dimensions).  The system provides the following measures for coarse aggregate particles. 

 Coarse Aggregate Angularity (AIMS Angularity Index ranges from 1 to 10000) 

 Coarse Aggregate Texture (AIMS Texture Index ranges from 0 to 1000) 

 Coarse Aggregate Sphericity (AIMS Sphericity Index ranges from 0 to 1) 

 Coarse Aggregate Flatness, Elongation, Flat & Elongated, Flat or Elongated Ratios 

2.2.2 Summary of Fine Aggregate Analysis 

Fine aggregate analysis uses washed aggregate samples separated by sieve size that pass 

a 4.75-mm (No. 4) sieve down to retained by 0.075mm (No. 200) sieve.  The aggregate sample 

of approximately 50 grams for each size is spread uniformly around the tray trough.  Only one 

scan of the tray is needed, and backlighting is used in this analysis for the larger fine sizes.  An 

opaque (non-transparent) tray and top lighting is used for material sizes #50 retained and smaller.  

The tray rotates and images are captured until the desired particle count is reached.  Images are 

evaluated to remove touching particles from the analysis.  The system provides the following 

measures for fine aggregate particles. 

 Fine Aggregate Angularity (AIMS Angularity Index ranges from 1 to 10000) 

 Fine Aggregate Form2D (AIMS Form2D Index ranges from 0 to 20) 

 

2.3 Definitions of Terms 

2.3.1 Aggregate Size 

Aggregate size within AIMS refers to the sieve size on which material is retained. 

 

2.3.1.1 FINE AGGREGATE  

 Aggregate material passing 4.75mm (#4) sieve. 

 

Metric  English 

2.36mm #8 

1.18mm #16 

0.60mm #30 

0.30mm #50 

0.15mm #100 

0.075mm #200 

Table 2.1:  AIMS Fine Aggregate Sieve Sizes 
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2.3.1.2 COARSE AGGREGATE  

 Aggregate material retained on 4.75mm (#4) sieve. 

 

Metric  English 

25.0mm 1ò 

19.0mm 3/4ò 

12.5mm 1/2" 

9.5mm 3/8ò 

6.35mm 1/4" 

4.75mm #4 

 

Table 2.2:  AIMS Coarse Aggregate Sieve Sizes 

 

 

Figure 2.1:  AIMS SOFTWARE Analysis Properties 

2.3.2 Form2D 

AIMS Form2D applies to fine aggregate sizes only and quantifies the relative form from 

2-dimensional images of aggregate particles.  The form index Form2D is expressed by Equation 

2.1.  Form2D has a relative scale of 0 to 20.  A perfect circle has a Form 2D value of zero.  

360

0

2
R

RR
DForm  Equation 2.1 

where: Rɗ is the radius of the particle at an angle of ɗ  

 æɗ is the incremental difference in the angle 

Form Form 

Texture 
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2.3.3 Gradient Angularity 

Gradient Angularity applies to both fine and coarse aggregate sizes and describes 

variations at the particle boundary that influence the overall shape.  The gradient angularity 

quantifies changes along a particle boundary with higher gradient values indicating a more 

angular shape.  Gradient angularity has a relative scale of 0 to 10000 with a perfect circle having 

a small non-zero value.   

The Gradient Angularity is analyzed by quantifying the change in the gradient on a 

particle boundary and is related to the sharpness of the corners of 2-dimensional images of 

aggregate particles.  See Figure 2.2.  The gradient method starts by calculating the inclination of 

gradient vectors on particle boundary points from the x-axis (horizontal axis in an image).  The 

average change in the inclination of the gradient vectors is taken as an indication of angularity 

shown in Equation 2.2. 

Angularity:  
3

1

3

1
3

1 n

i

iin
GA  Equation 2.2  

where: ɗ  angle of orientation of the edge points 

 n is the total number of points 

 subscript i denoting the i
th
 point on the edge of the particle. 

 

 

 

Figure 2.2:  Gradient Vector for Smooth vs. Angular Particle 

2.3.4 Texture 

Texture describes the relative smoothness or roughness of aggregate particlesô surfaces.  

AIMS Texture applies to coarse aggregate sizes only and describes surface micro-texture, 

features less than approximately 0.5 mm in size which are too small to affect the overall shape.  

Texture has a relative scale of 0 to 1000 with a smooth polished surface approaching a value of 

0. 
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The AIMS Texture analysis uses the wavelet method to quantify texture.  The wavelet 

analysis gives the texture details in the horizontal, vertical, and diagonal directions in three 

separate images.  The texture index at a given decomposition level is the arithmetic mean of the 

squared values of the wavelet coefficients for all three directions. The texture index is expressed 

mathematically as Equation 2.3. 

23

1 1

, ,
3

1

i

N

j

ji yxD
N

TX  Equation 2.3 

where:  D = decomposition function 

 n = decomposition level 

 N = total number of coefficients in an image 

 i = 1,2,or 3 for detailed images 

 j = wavelet index 

 x,y = location of the coefficients in transformed domain 

2.3.5 Sphericity 

Sphericity applies to coarse aggregate sizes and describes the overall 3-dimensional 

shape of a particle calculated with Equation 2.4 

.  Sphericity has a relative scale of 0 to 1.  A sphericity value of one indicates a particle 

has equal dimensions (cubical). 

Sphericity: 3
2

L

Is

d

dd
SP  Equation 2.4 

where: dS = particle shortest dimension 

 dI = particle intermediate dimension 

 dL = particle longest dimension 

2.3.6  Flat & Elongated, Flat or Elongated 

Flat & Elongated represents the ratio of the particle dimensions as described in Equation 

2.5, Equation 2.6, and Equation 2.7. 

Flatness Ratio:  
I

S

d

d
Flatness  Equation 2.5 

Elongation Ratio:  
L

I

d

d
Elongation  Equation 2.6 

Flat & Elongated Value:  
S

L

d

d
SL /  Equation 2.7 
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where: dS = particle thickness (shortest dimension) 

 dI = particle width (intermediate dimension) 

 dL = particle length (longest dimension) 

 

Flat or Elongated is the ratio of the particle dimensions described in Equation 2.8. 

Flat or Elongated Value (ForE):  Ratio
d

d
or

d

d

I

L

S

I  (i.e.: 1, 2, 3é) Equation 2.8 

 

2.4 Specifications 
Power AFA2A: 10.5A

(1)
 at 115VAC / 7.5A at 230VAC  

      Acquisition Hardware:  100 ~ 240VAC, 2 Amps, 50/60Hz, 1 ph 
      Monitor:  100 ~ 240VAC, 1.5 Amps, 50/60Hz, 1 ph 
      PC:  115/230VAC,  7.0/4.0 Amps,  50/60Hz, 1ph 
      (

(1)
total draw including computer) 

Dimensions 78.7 cm W x 78.7 cm D x 114.3 cm H 
(~31" W x ~31" D x ~45" H) 

Weight ~68 kg (~148 lb) 

Software AIMS SOFTWARE ©2003, 2009 Pine Instrument Company 

 

* These specifications are subject to change without notice. * 

 

2.5 Setting up the AIMS System 

2.5.1 Location 

The AIMS must be located in a laboratory environment with room temperature kept 

generally between 18°C to 25°C.  Typical office environments are suitable.  The system should 

not be exposed to excessive dust or vibration such as produced near sieve shakers, etc.  High 

humidity can cause problems with condensation on the precision optics so an air conditioned 

environment is required.  In northern climates, a heated environment is also required to prevent 

condensation in the optical system.   

Select a level, sturdy bench or table for the AIMS unit.  It is not critical that the image 

acquisition hardware unit be exactly level, but it must be stable.  Any rocking or vibration will 

cause blurry images and erroneous data. 

2.5.2 Unpacking 

1. All unpacking should be done in an area protected from inclement weather.   

 



  Pine Instrument Company 

 

 

14-JUL-2010 9 LMAFA2  Version 2.03 

 

Figure 2.3:  Crate- AFA2 Cover and Crate Box 

 

Figure 2.5:  Removing the Cover from the AFA2 

2. Remove the crate cover carefully.  See Figure 2.5. 

 Unbolt the image acquisition hardware from the crate.  See Figure 2.6.   
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Figure 2.6:  Removing the washers and clamp block 

 

 

Figure 2.7:  Lifting the Image Acquisition Hardware 

3. Lift  the image acquisition hardware off of the crate and place it on a sturdy table or bench for 

operation.  Use proper lifting techniques when moving the AFA2 system.  See Figure 2.7. 

4. Remove the contents of the accessory box. 

Computer 

Trays 

Microscope cover 

Calibration Accessories 

Tray Rack 
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2.5.3 Setup 

2.5.3.1 SETTING UP THE COMPUTER 
1. Remove computer tower, mouse, keyboard, mouse pad, power cord, and computer setup 

instructions from the computer tower box. 

2. Remove the computer monitor, power cord, and setup instructions from the computer 

monitor box.   

3. Place components on the bench beside the image acquisition hardware.  

4. Open the accessories box and remove the outlet strip, do not connect it to an electrical 

outlet at this time. 

5. Follow the computer tower set up instructions for cable connections.  Plug the power 

cord into the outlet strip.  

6. Follow the monitor set up instructions for cable connections.  Plug the power cord into 

the outlet strip. 

 

Figure 2.8:  The AFA2 Aggregate Image Measurement System 

 

2.5.3.2 MOUNTING THE MICROSCOPE INSIDE THE IMAGE ACQUISITION HARDWARE 
1. Cut the plastic tie holding the image acquisition hardware doors closed.  See Figure 2.9. 

 

Figure 2.9:  Plastic Tie on Doors 
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2. Open the image acquisition hardware doors.  The microscope box is inside the image 

acquisition hardware and is secured in place by two bungee cords with foam beneath it.  

See Figure 2.10. 

 

Figure 2.10:  Microscope Box Inside AFA2 

3. Carefully remove the 2 bungee cords and remove the box from inside of the machine.  

Place the box on a secure flat surface.   

4. Open the microscope box.  Inside the box there is the microscope, a 5/32ò ball end hex 

wrench, and four socket head caps screws with lock washers.  See Figure 2.11.   

 

 

Handle the microscope with extreme care.  Do not touch the lens 

Do not rotate the camera. 

 

 

Figure 2.11:  Contents of Microscope Box 

5. Carefully pick up the microscope assembly and observe on the back of the microscope 

two pins which locate it on the linear slide. There are four mounting screws to hold the 

microscope assembly in place.  The camera will extend through the hole in the top of the 

image acquisition enclosure.   
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Figure 2.12:  Pins on Microscope and Locating Holes on Linear Slide 

6. Align the microscope to the linear slide by placing the two pins on the back of the 

microscope into in the mating holes on the linear side. See Figure 2.12. 

 

Figure 2.13:  Mounting the Microscope 

 

Keep a firm grip on the microscope until the four socket head cap screws are 
tight.  The alignment pins alone will not prevent the microscope from falling. 
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7. Install the four socket head screws through the microscope assembly and into the tapped 

holes on the linear slide.  Tighten them lightly.  See Figure 2.13. 

8. Once all four screws are inserted, tighten the screws in a diagonal pattern with the 5/32ò 

ball end hex wrench.  These screws should be tightened firmly but not overly tight.   

9. Remove the black lens cover from bottom of microscope.  It is recommended that this 

lens cover be placed on the microscope when the system is not in use. 

The microscope must be removed if the system is transported to 

another location.  Retain the microscope box so that it can be used 

to prevent damage to the microscope during transport and for 

extended storage periods.  

 

2.5.3.3 COMPLETING SETUP 
1. Connect the camera cable and zoom motor cable to the microscope assembly.   

 Locate the two cables, black camera cable and gray zoom cable, inside of the 

image acquisition hardware that are taped to the inside wall. 
 Pull the black camera cable up through the hole in the top of the Image 

Acquisition Hardware.  Plug the camera cable in either of the ports on top of the 

camera.  Secure the connector strain relief screws. 

 Pull the gray motor cable up through the hole in the top of the Image Acquisition 

Hardware.  Plug the microscope motor cable into the plug on the microscope.  

Carefully tighten the connector.  Be sure to not twist the body of the connector.  

See Figure 2.14. 

 

   

Figure 2.14:  Connecting the Camera and Motor Cables 

2. Place a plastic tie around the two cables, with the tie tightening on both the metal end of 

the motor cable and the cable itself as shown in Figure 2.15.  Once tightened, cut off the 

extra length of the plastic tie.  Note that the linear slide may be in a lower position than 

that shown in Figure 2.15. 
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Figure 2.15:  Plastic Tie Securing the Cables and Cutting Plastic Tie 

3. Attach the microscope cover to the top of the image acquisition chamber using the four 

Phillips drive screws provided in the accessories box.  Be sure that the camera cable and 

zoom motor cable attached to the microscope assembly are secured to prevent them from 

rubbing the microscope cover.  See Figure 2.16. 

 

Figure 2.16:  Attaching the Microscope Cover 

4. One of the microscope cover screws has machine threads which engage with a grounding 

strap connected to the frame.  Be sure this strap is connected. 

5. Locate the other end of the camera cable emerging from the rear left corner on the outside 

of the image acquisition hardware.  The cable should be taped to the outside wall.  

Remove the tape. 
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Figure 2.17:  Tray Rack 

6. Replace the middle top cover screw with the screw supplied with the tray rack to attach 

the tray rack to the AIMS system as shown in Figure 2.17.  The tray rack may also be 

mounted on the rear side of the system depending on lab configuration. 
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Figure 2.18:  Connecting the Camera Cable to the Computer 

7. Connect the camera cable to any of the three IEEE1394 ports on the back of the computer 

tower.  See Figure 2.18. 

8. Connect the image acquisition hardware power cord (found in the accessories box) to the 

image acquisition hardware and to the outlet strip.  See Figure 2.19. 

 

Figure 2.19:  Plugging in the Power Cord for the Hardware 

9. Connect the USB cord (also found in the accessories box) into the USB port on the left 

side of the image acquisition and into the back of the computer tower in any available 

USB port.  See Figure 2.20. 
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Figure 2.20:  Connecting the USB Cable 

10. Remove the trays from the box. 

11. Remove the two clear plastic boxes labeled Calibrations Disks and Sample Shapes from 

the accessories box. 

2.5.4 Power Requirements 

Connect the image acquisition hardware to the proper electrical power source using the 

appropriate power cable.  The nameplate, main power switch, and power cord entry are located 

on the left side of the enclosure next to the power switch.  Verify machine power requirements 

listed on the nameplate prior to connecting to an electrical source (Figure 2.21). 

For installation at locations within the United States, a standard 115v grounded power 

strip is included suitable for use with 115V, 60 Hz electrical outlets. 

For installations operating at 230V, 50Hz, use the appropriate, properly grounded 

connection.  Be sure to properly configure the computer for the supply voltage. 

 

Read and understand this entire manual before applying power to the AIMS Unit. 

Read and understand all personal safety warnings before applying power to the 

AIMS Unit. 
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Figure 2.21:  Nameplate 

 
Be sure the system has a proper electrical ground. 

 

2.6 Personal Safety 

When working with the image acquisition hardware, care should be taken to avoid injury.  

Adhere to the following personal safety warnings as a minimum: 

 
Keep hands and arms away from moving parts and pinch points. 

 

Use proper lifting techniques when inserting and removing sample trays 
to prevent back injury. 

 
Use proper lifting techniques when moving the system to prevent injury. 

 

2.7 Network Connection 

The AIMS computer may be interfaced with a network. 

 

 

Pine Instrument Company does not provide assistance in 
troubleshooting connections to network systems.  Consult the 
network manager for assistance. 

 

2.8 Transporting the System 

The image acquisition hardware uses precision optics.  Care should be taken to protect 

the microscope and camera when moving the system.  For transporting to another location, 

remove the microscope assembly from the linear slide mechanism and package separately in a 

protective box for transport.  (See Section 2.5.3.2) 
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The AIMS unit includes precision optics.  When transporting the system 
to a new location, the optics (microscope-camera assembly) should be 
removed and packaged separately. 

 

Use proper lifting techniques when moving the Image Acquisition 
Hardware. 

 

2.9 System Checkout 

2.9.1 Starting the System Control Software 

The functions of the AIMS unit are controlled through the AIMS Software user interface.  

First, turn the computer on.  Once the WindowsÊ operating system is running, turn the image 

acquisition hardware on with the power switch located on the left side of the unit (see Figure 

2.22).  Double click on the AIMS icon on the computer desktop to start the system software.  

The AIMS image acquisition hardware must be turned on prior to starting the AIMS interface 

software. 

    

Figure 2.22:  Hardware On Switch and AIMS Icon 

 

Be sure to remove the microscope lens cover prior to using 
the system.  Re-install the lens cover when the system is 
not in use. 

2.10 Camera Alignment and Verification 

Before operating the system to characterize materials for the first time after setup or after 

transport, the system calibration should be verified.   

Since the microscope camera assembly was removed, camera alignment must first be 

confirmed.  Follow the procedures in Section 3.4.5 to confirm proper camera alignment.  Save 

the measurement.  The Region of Interest (ROI) routine need be performed only if the camera 

alignment was adjusted in Section 3.4.5.   

After camera alignment is confirmed, follow the procedures for system verification in 

Section 3.3 to confirm proper system operation.  If the system passes the verification routines, it 

is considered fully calibrated.  Recalibration is only required if the verification fails.   
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III. Standardization 

3.1 Definitions 

Standardize:  a process to bring a measuring instrument or measurement system into 

conformance to a known standard (i.e.: dimensional measurement, etc.). 

Verify:  a process that establishes whether the results of a previously calibrated measurement 

instrument or measurement system are stable.  Verification is used to determine 

when to recalibrate.  If the machine response is in conformance, no correction is 

required. 

Calibrate:  a process that establishes the relationship between the results of a measurement 

instrument or measurement system and the corresponding values of a reference 

standard. 

3.2 General 

Before attempting to standardize the AIMS system, be sure to read and fully understand 

this procedure as outlined in this section.  The system should be standardized on a semi-annual 

basis and after the unit has been transported.   

Room temperature should be 18°C to 25°C.  Check that the computer date and time are 

correct before starting.  The standardization date is stored in memory when this procedure is 

completed. 

3.2.1 Tools Required 

 Calibration disks (brass): 19.00mm Outside Diameter x 3.00mm Inside Diameter x 

2.00mm thick and 4.70mm diameter x 2.00mm thick (Figure 3.1).  A spare 4.70mm 

disk is provided.  These dimensions are nominal, a certificate with the precise 

dimensions of each disk is provided. 

 18% gray scale card (Figure 3.1) 

           

Figure 3.1:  Standardization Tools 
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3.3 Verification 

Before verifying the system operation, be sure the system trays, turntable are clean and 

free of loose aggregate particles. 

To begin verification, select the ñCalibrationò pull-down menu and then select ñVerify 

Systemò.  The AIMS verification window contains three functions: Lamps/Camera, 

Height/Zoom/Resolution, and Tray.  The verification window also shows the date that each 

function was last verified.  Verification may be done in any order but for best confirmation, 

select the operations from top to bottom.  Select ñDoneò to exit the Verification screen.  See 

Figure 3.2. 

 

Figure 3.2:  System Verification Window 

 

 

For an accurate system check, the doors must be fully closed while the 
system performs each verification routine. 

 

3.3.1 Verify Lamps/Camera 

This step confirms the lamp settings and camera performance. 

1. Place the 25mm tray in the image acquisition hardware.   

2. Select Calibration>Verify System then select Lamps/Camera function in the AIMS 

System Verification Window. 

3. Instructions are provided in each window in red font.  The lamp verification routine will 

step the user through confirming the bottom and top lamps are of proper intensity and 

properly aligned.   



  Pine Instrument Company 

 

 

14-JUL-2010 23 LMAFA2  Version 2.03 

4. Top lamps are checked for alignment and intensity.  The bottom lamp is checked for 

intensity only. 

       

Figure 3.3:  Bottom Lamp Verification 

5. The 18% Gray Card is used for top lamp inspection.  Place the card ON the tray within 

the camera field of view (see Figure 3.4).  The gray card should be positioned so that it 

takes up the entire camera view. When handling the Gray Card, hold it by the edge to 

protect the surface from fingerprints.    

 

Figure 3.4:  Top Lamp Verification (Gray Card in position) 

6. Top lamp alignment is confirmed by viewing the location of the lamp spot with respect to 

a red target circle provided in the window (Figure 3.5).  Both left and right lamps require 

this visual inspection.  If the lamps are out of alignment, they can be adjusted at this time 

by loosening the mounting screws and making the necessary adjustment.  This alignment 

does not need to be precise. 
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Figure 3.5:  Lamp Alignment Examples for One Lamp and Both Lamps 

7. Once the top lamp alignment is confirmed, the intensities are then evaluated. 

8. If top lamp verification is successful, a message will be displayed: ñLamp/Camera 

verification is complete.ò  Select ñOKò to exit. (Figure 3.6) 

 

Figure 3.6:  System Verification Window 

9. If the lamp intensity verification fails, the routine will output the message, ñLamps must 

be re-calibrated.ò  If this message occurs, repeat the lamp verification to confirm.  If the 

verification fails a second time, the lamps require calibration.  See Section 3.4.1. 

3.3.2 Verify Height/Zoom/Resolution (and Camera Alignment) 

This step confirms the microscope performance parameters and image resolution are correct. 

1. Place the 25mm tray onto the turntable in the image acquisition enclosure. 

2. Retrieve the 19mm brass disk with center hole from the Calibration Disk Kit in the 

Accessories Box.  See Figure 3.1. 

3. Select the ñHeight/Zoom/Resolutionò function in the AIMS System Verification 

Window. 

4. Follow the instructions given in red font in the ñVerify Zoom-Resolution-Heightò 

window.  The verification routine will step the user through the verification using the 

large (19mm) brass disk with a 2mm center hole (see Figure 3.7).  






















