Metamorph journals for automated imaging with digital cameras and controlling external devices (LED light sources, temperature stage)

General notes

Ensure that all of the journal files (*.jnl) are located in the C:\MM\app\mmproc\JOURNALS directory. 
To run all the journals you will need the following dropins: digital4, customio, videvice.
The journals described here are designed to work with our special setup of digital cameras. Therefore, the variables for some functions must be defined accordingly. The most important ones are:

function



variables here

SelectVideoDevice 


“MV-1500” or “PI”
DigitalCameraLoadSettings

“ORCA LUC imaging” or “PI2 LUC imaging”

DigitalCameraAcquire

“20 min 2x2binning” or “20 mins”
The details of the hardware to control external devices also must be adopted ccording to the given situation. Here, the temperature stage is controlled according to the manufacturer’s instructions through the serial port. The LED light sources are controlled by a relay switched on/off by sending predefined voltage spikes via the specified pins of the parallel port.
The total duration of the journals is usually not strictly specified (they run for more one week). Therefore, they should be stopped manually when desired.
Single camera setup (PI 1)
mains_off.jnl

Switches all LEDs off.
mains_on.jnl

Switches all LEDs on.
constant dd.jnl
Runs “mains_off”, delays for 5 min, acquires an image according to the specified acquisition settings and saves the image using sequential file names.

constant ll.jnl
Runs “mains_off”, delays for 5 min, acquires an image according to the specified acquisition settings, saves the image using sequential file names and runs “mains_on”.
setup sequential.jnl

Runs “Set Up Sequential File Names” interactive function, where you specify the base name and location for the image files
master dd_1h.JNL

Acquires images hourly in DD and saves the sequential files. 

Runs “setup sequential” and loops “constant dd” on an interval 60 min; number of loops: is 300. 

master dd_2h.jnl

Acquires images two-hourly in DD and saves the sequential files. 

Runs “setup sequential” and loops “constant dd” on an interval 120 min; number of loops: is 300. 

master ll_1h.jnl

Acquires images hourly in LL and saves the sequential files. 

Runs “setup sequential” and loops “constant ll” on an interval 60 min; number of loops: is 300. 

master ll_2h.jnl

Acquires images two-hourly in LL and saves the sequential files. 

Runs “setup sequential” and loops “constant ll” on an interval 120 min; number of loops: is 300.
12-12 LD_2h.jnl

Acquires and saves images two-hourly during one cycle of 12h light / 12 h dark photoperiod. Runs “constant ll” and “constant dd”.

master 12-12 LD_2h.jnl

Acquires and saves images two-hourly during seven cycles of 12h light / 12 h dark photoperiod. Loops “12-12 LD_2h“ 7 times.
16-8 LD_2h.jnl

Acquires and saves images two-hourly during one cycle of 16h light / 8 h dark photoperiod. Runs “constant ll” and “constant dd”.

master 16-8 LD_2h.jnl

Acquires and saves images two-hourly during seven cycles of 16h light / 18 h dark photoperiod. Loops “16-8 LD_2h“ 7 times.

8-16 LD_2h.jnl

Acquires and saves images two-hourly during one cycle of 8h light / 16 h dark photoperiod. Runs “constant ll” and “constant dd”.
master 8-16 LD_2h.jnl

Acquires and saves images two-hourly during seven cycles of 16h light / 18 h dark photoperiod. Loops “8-16 LD_2h“ 7 times.

etiolated.jnl

Acquires and saves images without delays in DD. 
master etiolated gate.jnl
Acquires and saves images without delays (in every 20 minutes)  for 200 min, then acquires and saves images two-hourly in DD. Loops “etiolated” 10 times and “constant dd” 100 times. Used to detect the acute light induction of certain LUC reporters in etiolated seedlings. The acute response usually expected in 2 h after the light pulse, then damps rapidly; therefore frequent measurements are required to detect it. 
master de-etiolated 12-12.jnl

Acquires and saves images two-hourly in LL using the temperature stage with 4 separate plates. Plates 3 and 4 are set to 200C during the entire experiment. Plates 1 and 2 are set to a temperature cycle (12h 150C / 12h 23.50C) for the first three days then set to constant 200C for the rest of the experiment. The temperature cycles start with evening (150C).
Runs the following journals: “constant ll”, “detiolated 12-12 temp”,”evening with light” and “morning with light”. 
master etiolated 12-12.jnl
Acquires and saves images two-hourly in DD using the temperature stage. All the four plates are set to temperature cycles of 12h 180C / 12h 260C during the entire experiment. Temperature cycles start with evening (180C). Runs the following journals: “constant dd”, “etiolated 12-12”, “evening”, “morning”.
master 14-14 temp cycle.jnl

Acquires and saves images two-hourly in LL, while running 14h 240C / 14h 180C temperature cycles on all the four plates of the temperature stage. Temperature cycles start with morning (240C).

Runs the following journals: “constant ll”,“14-14 Temp cycle”, “14 h at 24oc”, “14 h at 18oc”.
Dual camera setup (PI 2 and ORCA)

These are the journals to control two cameras from a single computer (software).
mains_off.jnl

Switches all LEDs off.

mains_on.jnl

Switches all LEDs on.

Orca led on.jnl

Switches LEDs attached to the Orca camera on.
Orca led off.jnl

Switches LEDs attached to the Orca camera off.

PI2 led on.jnl

Switches LEDs attached to the PI 2 camera on.

PI2 led off.jnl

Switches LEDs attached to the PI 2 camera off.
Master dual camera LL_2h.jnl

Runs two cameras simultaneously in LL. Images are taken and saved in every 2 hr. Acquisition parameters for the two different cameras are loaded and applied repeatedly. This journal basically sets up the sequential file names and loops the journal “dual camera image LL”, which is responsible for the switching between the camera boards and for loading the proper acquisition settings. Journals “mains_on”, “orca led off”, “orca led on”, “PI2 led off” are also required. 
master orca LL_2h.jnl
Runs camera “Orca” in LL. Camera board and acquisition parameters are loaded accordingly. Images are taken and saved in every 2 h. 

Loops journal “ORCA2 LL protocol”. Journals “orca led off”, “orca led on” are also required. 

master PI2 LL_2h.jnl
Runs camera “PI2” in LL. Camera board and acquisition parameters are loaded accordingly. Images are taken and saved in every 2 h. 

Loops journal “PI2 imaging LL”. Journals “PI2 led on”, “PI2 led off” are also required. 

master PI (12h D to LL) ORCA (LL).jnl
Runs both cameras in LL but camera PI2 starts with a 12 h dark period. Useful to start imaging with alternatively (alternate phase) entrained populations. Images are taken and saved in every 2 h.
Runs the the following journals: “orca on pi off dual camLL”, “dual camera image LL”. Journals “mains_on”, “orca led off”, “orca led on”, “PI2 led off” are also required.
master PI2 LED test with camera.jnl
A quick test for the function of LEDs used with the PI2 camera. 
Switches the LEDs on for 15 sec, then switches them off and takes/saves an image. Exposure time is 20 min. This is repeated until you stop it manually. Loops journal “LED test” and also requires “PI2 led on” and “PI2 led off”.
master PI2 LED test without camera.jnl
The same as above, but no images are taken. Loops journal “LED test Without CAMERA”. 
