FASTCAM Mini AX100 & K2
Distamax Lens System

Step-by-step Guide



Attaching Camera + Lens System to Mount plate & Tripod

FASTCAM Mini AX100
High-speed Camera

Camera Mounting Hardware (

Lens Mounting Hardware (1 ,,)'..

11.

Flip camera & mounting plate upside down

Attach bottom of camera to the top side of the
camera-side of mount plate using the camera
mounting hardware (3/4”)

Tighten the bolts, but keep them loose enough to
allow for the camera to slide

Then, do the same process to attach the lens system
to the lens side of the mounting plate using the lens
mounting hardware (1”). Do not include the 4™ bolt
towards the back of the lens mount, only use 3

Now take the C-mount adaptor and loosen the 3 hex
bolts enough to allow the adaptor to come apart
Now carefully remove the sensor cover on the front of
the camera

Then, screw in the C-mount side of the adaptor into
the camera (be gentle, metal shaving can ruin camera
sensor)

Now, screw the T-mount side of the adaptor to the
lens system

Join the two sides of the adaptor and tighten the hex
bolts on the adaptor

.Once the camera and lens system are attached via c-

mount adaptor to the mount plate, tighten the camera
and lens system mounting hardware (push the
combined system as far back towards camera side as
possible)

Attach camera + lens + mount system to tripod using
attachment at bottom of mount plate



Optional Filters & Lens Attachments

» Standard Objective Lens: General-purpose lens for routine imaging.

* CF-1 Objective Lens: Moderate magnification with a long working distance.
* CF-1/B Objective Lens: Extended working distance version of the CF-1 lens.
* CF-2 Objective Lens: Higher magnification for improved detail.

* CF-3 Objective Lens: Highest magnification for fine-detail imaging.

* NWE Objective Lens: Extra-long working distance for distant imaging.
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25mm Triband Filter (464/23, 542/27, 639/42):
Optical filter that passes three wavelength bands
(464 nm, 542 nm, and 639 nm) while blocking
most other light. Used for high-speed melt pool
imaging to isolate spectral bands for ratiometric
temperature measurements.
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50mm Hot Mirrors (x2)

Installing the Hot Mirrors
1. Place the Hot mirrors into the 3D printed custom
adaptor found in the lens system container
2. Bolt the other side of the adaptor in place
3. Snap-on the adaptor to the objective lens on the
front of the lens system

Installing the Tri-Band Filter
1. Detach the barrel here using the allen key

2. Within this section of the barrel is a slot that
is designed to fit 25mm filters




PFV °

‘.
Next, Open the PFV4 software (Found on FASTCAM’s Website) '94’
6. On the right-hand side click “Search” a—

Connecting the Camerato a PC

o

PFV4 (x64)

—_—
.

Connect the power supply to the camera
Connect the power supply to an outlet
3. Turn on Camera by pressing the button labeled “power”

N

on the back of the camera 192 | 188 || 0 | x| Search
4. Connect one side of the ethernet cable to the back of the
camera and the other side into a PC 7. The camera *should* be recognized with this IP address
€ Add camera
Ethernet Camera Side Connection Camera Q

Cable

192.168.0.10
hasat FASTCAM Mini AX100 type 540K-C-
i 16GB-S

8. If camerais not found, go to next slide “Troubleshooting
Camera Connection”

& show info Edit info | Comments

User Settings

& Display with a maximum

resolution

Fan control Stop

Related settings

Live View example



i Camera Controls

IP address search for cameras

192 | 168 || 0 _m

Troubleshooting Camera Connection to PC

Sometimes, the connection between the camera and the B confirmation X
PC needs to be reestablished. It is best to troubleshoot _
. . . K PFV could not recognize cameras.
thl’OUgh the detailed “First Step Guide” found in the e If you are using Gigabit Ethernet connection cameras, the network settings of the
. . PC may not be correct.
cameras case oron PhOtron,s WebSIte: however: below s a Do you want to start the Network Assistance Application which optimizes the
basic overview of troubleshooting the connection problem: Resark settige of the FC

[J Do not show this message again.

1. When prompted with “PFV could not recognize - =
cameras”, click “yes”
2. Findthe Ethernet port you are using and set the IP PC network settings
AddreSS and SUbnet MaSk to the fOI-l-OWing ValueS This tool will assist you in connecting the PC's LAN ports and cameras.
. « ,, +Connect a camera to a LAN port by using a Gigabit Ethemet cable and then tum on the camera’s
3. Then click “Set power switch.

* Select the LAN port which is connected to the camera, and then click “Set” button.

4. Always ensure that “Set PFV to the allowed program list

. . . Select LAN Port
of Windows Firewall” is enabled X — o pa St ok
ame levice Name ress ubne as
5. Click “close” and try to search for the camera again T Realtek Gaming 2. 192.168.0.1 P TR
6. Ifitstilldoesn’t connect, try resetting the camera’s IP t: zea g'ﬁ x"mi g :L“° :"“‘
ocal ea Connecti... ICrOSO I=F1oir... uto uto
address and Subnet Mask to default by doing the Wi-Fi RZ616 Wi-Fi 6E 16..  Auto Auto
fOllOWing: Bluetooth Network ...  Bluetooth Device (...  Auto Auto
Mini AX/WX/UX, Nova | Press and hold RESET switch until all the LEDs light up, turn off, blink once, and Refresh
series, Mini R series light up repeatedly for “3 sets". Reboot the camera. @ Setthe LAN port's IP address for connecting with cameras
7. Once reset, turn the camera off and on Rilcciens 192 168 . 0 .
8. Ifthat still doesn’t work, refer to the troubleshooting Subnet Mask: 255 . 255 . 255 . 0O
guide found in the “First Step Guide” Default Gateway:
Set Reset
@ Set PFV to the allowed program list of Windows Firewall
Caution:
*kkkkhkkhhkkkhhkkkhhkkkhkkkhhkkkhhkkhhkkhkkkhhkkhhkkhhkkhhx _.‘I’.ﬁ:{l‘ml is oy for Gigabit Ethemet adapters which are required to commuricate with Photron
The manuals for the Mini AX100 can be found at: ":‘Iafr;e;?:si'las multiple LAN ports and they are used for connecting cameras, each LAN port should be
etup. Pl refer to thy | for details.
https://photron.com/product-manuals/ ¥ afiowal other than Windows Frewal s used, ofher specfic selup might be required.

* Please refer to the instruction, if a camera's IP address has been changed from the default setting.

“Other Manuals” -> “First Step Guide” (Setup info)
“FASTCAM Mini Manuals” -> “Mini AX” (hardware manual)

= Detais :robat readeris required)
*kkkkkkkkkhkkkkhkkkkhkkkkhkkhkkkhkkhkkkkhkkhkkkhkkhkkhkkkkkhkkkkkk

Close


https://photron.com/product-manuals/
https://photron.com/product-manuals/
https://photron.com/product-manuals/

Using the Camera

Getting the Object in Frame These parameters are dependent on g show info Edit info || Comments
1. Click “Close” on the “Camera Controls” interface to display the camera’s what you are trying to image, how

parameter selection window slow you want video, how much (EESa
2. Setup the camera + lens the desired distance away from the subject lighting is available, etc. Try different
3. Toinitially find the subject, use a low framerate (50 fps) & slowest shutter combinations and do a few test ST =
speed (1/5000 sec) and turn on “Low Light”, then click “Calibrate” to calibrate before settling on a combination. Camera controls..
the shading. If needed, illuminate the subject with a phone flashlight
4. Once you are sure that the camera Is facing the subject, focus the image by Setup
spinning this section of the barrel of the lens ‘ Once the subject is in frame and Frame rate 4000 fps -
\ properly illuminated, always calibrate | Shutter speed 1/frame sec -
the shading before recording Resolution 1024 x 1024 "
To take a picture, Tnggecmode’ RS z
When ready to record, click “Snapshot” Variable »
click record, then “ready”
l Shading Calibrate
B snapshot | ~
Low light On
O p-001 . Low light is useful for finding and — - Dark 0 Bright
Record . placing your subject; however, it is
not advised to keep enabled for £ Display with a maximum
recording as it locks the framerate resolution
_ ‘ Click here to save and shutter speed
Use the slider to find and your video file Fan control & stop
view each specific frame Playback controls
l l Related settings I/O settings...
= R Speed Play mode Record settings...
ol || & 0o -2 77642 | _ « 1 > Slow foet G Repeat P-001 =
3.594583333 sec(77643 frames) R Skip e | Snapshot -

8) 4« 4 (| N |
e B
- +“—r w -
L L EAN A & smooth




Saving yourvideo

In the “save” window you can see
useful information about your video:

® # Camera Partition number
a

1 Camera_1

Save media O File SD card FAST Drive CFast card

MRAW | ~

BMP
TIFF
JPEG
PNG
RAWW
MRAW
GRAW
AVI
MOV
MP4

Total amount of Total amount of
frames recorded frames to be saved

Video resolution

Video size

Total frame count Save frame count Resolution Predicted size
1 77643 77643 384x384) 10.66GH
Predicted size:10.66GB Free space:748.98GB
File destination path
and file name
Path © single-path  Multiple-paths
C:/Users/nialhern/Desktop/CameraPicsTest/Calibrate/ Edit
Create group folder
. & Create subfolder
File format: T B
i
* Ifvideo or frames are just for File name e Edit
visual viewing, choose a —
common video/picture format Formt MRAW - Bit depth ebit
Divide into files off
SUCh as MP4, MOV, JPEG, or PNG Dptoes Bayer format / Raw data On
* Ifvideo or frames selected will save option
be used for wo-color ratiometry customize e code
Apply image processing Skip save

(Red/Green Ratio temperature
estimations — save as MRAW

Save ISO-MME file

Save thumbnail

Auto-conversion after saving



2-Color Ratiometry
(Estimating Temperature with Color Camera)

MRAW, Bayer data & 2-color ratiometry information: Using the R/G Ratio MATLAB Code
* The MRAW file format displays the raw Bayer data of the camera's sensor « Open the “RG_Ratio” MATLAB script
* The camera’s sensor contains around one million pixelS, each tak|ng in |.|ght . Replace line 2 with your raw bayer data file destination

of from one of three colors —red, green and blue.

% Load Bayer data from Excel file

* The sensor in this this specific camera has a Bayer pattern of RGGB. This filename = 'C:\Users\nialhern\Desktop\CameraPicsTest\single frame.xlsx';
pattern repeats throughout the entire sensor array. « Running this script will give you the R/G ratio in the command window
R G 968 . 157 ’ 123 : 133 0 133
969 147 77 127 57

970 153 154 112 117

971 140 69 101 53
G B 972 153 150 158 110

973 143 58 123 42

* The MRAW/ file can be viewed as an excel file, where every cell corresponds
to every pixel on the sensor

* Each cell, or pixel, has a value corresponding to the intensity of (red, green or
blue) light that reaches that pixel at each frame

* The R/G ratio code takes in the entire raw Bayer data matrix of one frame,
sums up all of the red values and all of the green values, then gives a ratio of
the two (R/G)

* These ratios are then matched to varying temperature of your subject (LPBF,
DED prints) to produce a model to estimate temperature

Using the MRAW-Bayer Extraction MATLAB Code

* Place the MRAW file in the same folder that the “readmraw” & “RG_Ratio”
MATLAB files are located

*  Open “readmraw” and type the following into command window — depending
on which frame(s) your interested in (replace with your directory)

* Running this script places an excel file of the raw bayer data in the project
folder

Calibration & Thermal Imaging (DED, LPBF, etc.)

For the R/G ratios to correspond to temperature, the camera must first be
calibrated using a known-temperature/emissivity light source. (Blackbody
source or Tungsten filament lamp)

Record calibration images over a range of known temperatures and calculate
the R/G ratio for each.

Fit a calibration curve relating R/G ratio » Temperature.

Apply this calibration curve to R/G ratios measured during DED or LPBF
imaging to estimate melt pool temperature.

Load all images: imgs = readmraw('C:\Users\nialhern\Desktop\CameraPicsTest\3dprint_C001H001S0001.mraw', 0);

Load images 10 - 50: imgs = readmraw('C:\Users\nialhern\Desktop\CameraPicsTest\3dprint_C001H001S0001.mraw’

Load image 10: imgs = readmraw('C:\Users\nialhern\Desktop\CameraPicsTest\3dprint_C001H001S0001.mraw’, 10);

» [10,50]);
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