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ATAMI Whitepaper 

WIFI Optical Microscope for Alignment Laser Imaging in 

Meltio M450 

Atami Contact:   Randy Greb 

Introduction:  Viewing and aligning the lasers from oblique angles with the alignment 

lasers reflecting off the build plate can be difficult due to tight spaces and varying 

resolution of cameras used for imaging.   This system provides a standard, high 

resolution, low cost solution for directly imaging the lasers from below through a diffusor 

plate at the print working distance.   Used in conjunction with alignment to the build 

plate based on reflection, imaging through the diffusor provides additional fine-tuning 

and monitoring capability. 

Contents 
Problem Statement ....................................................................................................................................... 2 

Applications and Example Images ................................................................................................................ 2 

Image of spots and wire/spots from the reflection .................................................................................. 2 

Image of spots through the diffusor ......................................................................................................... 2 

Images captured from a video showing laser spot position change when moving Z ............................... 3 

Miscellaneous Images without diffusor for system inspection: ............................................................... 3 

System Components and Estimated Cost: .................................................................................................... 4 

System Assembly: ......................................................................................................................................... 4 

Procedure for Using WIFI Microscope in Meltio M450: ............................................................................... 5 

Download the DM Wifi app: ..................................................................................................................... 5 

Setup up for imaging spots: ...................................................................................................................... 5 

Save spot images to BOX M450 monitor folder: ...................................................................................... 6 

How to align the wire to the spots using the microscope: ....................................................................... 7 

 

 



ATAMI, Oregon State University, Corvallis, OR,         6/6/2021             back to contents                     Page | 2  
 

 

 

Problem Statement 
The standard method for aligning lasers and wire is to align the wire to a spot on a build plate, and then 

align the lasers to that spot.   This works well if you have a good camera, but even with good camera 

reflection from the spots is not uniform depending on the orientation of the camera.    

Applications and Example Images 
Image of spots and wire/spots from the reflection - note that intensity of reflection varies 

depending on the spot.   This is dependent on angles of viewing, background lighting, and substrate 

variation: 

   

 

Image of spots through the diffusor on the left, with wire extruded to the surface on the right – 

higher resolution and even illumination for consistent imaging: 

   

 

The laser spots can be viewed in real time through the live image and the focal point of the lasers 

(precise location of smallest cross-over) can be determined.  By moving the stage in Z in small 
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increments (0.1mm) it is analogous to focusing a microscope.   You can move Z back and forth to 

precisely determine the focus point.   

Images captured from a video showing laser spot position change when moving Z  - from 

Z=0 (WD=6mm) to approximately Z = 1.3mm: 

       

Please note, scale may vary in the images above, because they are cut and pasted here.    

By carefully comparing the spot alignment relative to each other, and the size and shape of the center 

circle, the z-positon for HomeZ can be set to within 0.025 mm. 

Miscellaneous Images without diffusor for system inspection: 
Wire feed at 0 and 6 mm, nozzle inspection,… 

      

 

General applications of the scope: 

 Directly imaging alignment spots through the diffusor plate. 

 Obliquely imaging alignment spots from reflection off a build plate. 

 Imaging the nozzle and Meltio head assembly components from below. 

 Imaging other components and builds. 
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System Components and Estimated Cost: 
 

Item Estimated Cost 

From Amazon.com:  

WIFI microscope (Jiusion WIFI microscope 500-
1000X) 

$45.00 

From Thorlabs:  

3 inch slotted lens tube (SM2L30C) $98.00 

3 inch extension tube (SM2L30) $38.00 

1 inch extension tube (SM2L10) $31.00 

1500 grit diffusor plate (DG20-1500) $19.00 

Total: $231.00 

 

System Assembly: 
This assembly has worked well at ATAMI.   You may want to modify as needed.  Be sure to mount the 

diffusor plate with ground side on the top. 

 

  

https://www.amazon.com/Jiusion-Microscope-Resolution-Magnification-Compatible/dp/B081F64YLB/ref=sr_1_1_sspa?crid=2U5QTVVT905U8&dchild=1&keywords=jiusion+wifi+usb+digital+microscope&qid=1619819172&sprefix=Jiusi%2Caps%2C200&sr=8-1-spons&psc=1&smid=A3RWIXDOQ27037&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzUkRVTVZSQjkzS1QwJmVuY3J5cHRlZElkPUEwNDk2NzQ4MzlDVVJHOU1HWVJMNSZlbmNyeXB0ZWRBZElkPUEwNDIwOTA0MjdFMU5WUFBNSDNZSyZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=
https://www.thorlabs.com/thorproduct.cfm?partnumber=SM2L30C
https://www.thorlabs.com/thorproduct.cfm?partnumber=SM2L20
https://www.thorlabs.com/thorproduct.cfm?partnumber=SM2L10
https://www.thorlabs.com/thorproduct.cfm?partnumber=DG20-1500
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Procedure for Using WIFI Microscope in Meltio M450: 
 

Download the DM Wifi app: 
Download the DM Wifi app to your phone using instructions stored in the microscope pouch. 

Setup up for imaging spots: 
Step Action Notes 

1  Move the stage to approximately Z=165-200mm, 
based on a typical HomeZ position. 
 

 

2  Install the plate with the mount for this 
microscope.   You only need to lightly mount it 
with the mounting bolts. 
 

This places the center of the diffusor plate at the standard 
HomeZ position (70,100). 
 

3  Turn on the microscope and connect your WIFI to 
network broadcast by the microscope.   Verify a 
live image with the DM WIFI app. 
 

 

4  Set magnification to 2x and illumination intensity 
to just slightly more than off. 
 

 

5  Place the microscope and the diffusor plate at 
the marked location on the build plate.    

Be sure to place the power button to the front and the zoom 
buttons to the back.   This is critical to maintain consistent 
orientation of the image. 
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Step Action Notes 

Please note that we are currently using a standard build plate 
with a location marked, and occasionally the microscope tube 
shifts slightly during stage homing.    A fixture design is in 
process and will be setup to allow home Z to the plate as well as 
to the microscope. 
 
 

6  Set alignment laser illumination to 2%. 
 

 

7  Close the door and HomeZ to the top of the 
diffusor plate. 

The HomeZ swing arm has enough clearance so that that only 
the button will touch and set Z=0 to the top of the diffusor plate. 
It should not touch the mounting ring. 
 

8  After HomeZ, open the door and use the focus to 
get the sharpest images of the spots. 
 

Be careful not to move the tube, since that will change the focus 
position of the spots. 
You can also move the microscope laterally within the tube to 
center the spots in the field of view. 
 

 
 

9  If you would like to determine the cross-over 
point of the lasers (focus point), close the door 
and change the z position to 1mm. Then adjust in 
0.1 mm or less increments until you find the 
smallest spot.    
 
This is like focusing a microscope. 
 

It’s recommended to set the illumination to 1%, instead of 2%, 
for focus spot imaging.     
 

 

 

Save spot images to BOX M450 monitor folder: 
Step Action Notes 

1  Save the image of the spots at 0mm to the box 
folder with the following naming convention:  
yymmdd_0mm.jpg 
 

The box folder is here:  
https://oregonstate.app.box.com/folder/136247640021 
 

 
2  Save the image of the spots at the crossover 

(smallest spot, per procedure above) with the 
1_x is the working distance of the smallest spot at crossover 
(1.2mm -> 1_2mm). 

https://oregonstate.app.box.com/folder/136247640021
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Step Action Notes 

following naming convention:  yymmdd-
1_xmm.jpg.    

 

How to align the wire to the spots using the microscope: 
Step Action Notes 

1  Image the spots at 0mm using the procedure 
above. 

 
 

2  Extrude the wire by 1mm increments until you 
can just see the tip. 

 
 

3  Then extrude until the tip is clearly visible. 

 
 

4  If you see 0 force (0 +/- 10), then you can go 
ahead rotate the tip to adjust wire position. 
 
Else if you see force displayed on the load cell 
graph (value next to “Act”), unextrude (retract) 
the wire by 1mm and you should see the force go 
back to 0, and continue to the next steps. 

 
 

5  Then lower the stage by 1mm.  

6  Extrude the wire by 1mm.  

7  Move the stage up by 0.1mm until you see the 
first sign of force and then back off by 0.1 mm . 

You can typically get the z-position to within 0.1 to 0.2 mm of 
Z=0.   At this point you can rotate the wire nozzle to adjust the 
wire position closer to the center.  

 
 

 


