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Objectives:
1.
2.
3.
4.

Study the basics of a Campbell Scientific CR3000 datalogger
Develop basic Campbell Scientific datalogger programming skills
Log a MaxBotix ultrasonic ranging sensor outputs using CR3000
Logging GPS receiver’s NMEA string output using a CR3000

Introduction:
The Campbell Scientific CR3000 datalogger is a versatile stand-alone data acquisition system with
signal-processing and control capabilities. CR3000 dataloggers provide precision measurement
capabilities in a rugged, battery-operated package and provides serial communications to data
storage peripherals, GPS receivers, modem devices, and computers etc.
During this lab exercise, we will review some basic programming skills needed to operate a CR3000
datalogger.

Equipment:
1.
2.
3.
4.
5.
6.
7.

Campbell Scientific CR3000 datalogger
USB toRS232 interface adaptor cable
MaxBotix #7364 ultrasonic ranging sensor
GPS simulator NMEA Generator
LoggerNet datalogger support software
Laptop computer
12V battery

Procedure:

1. Set up a CR3000 datalogger:
a. Connect RS-232 port from CR3000 to the laptop computer. Figure out which COM port is
currently being used.
b. Apply 12VDC power to CR3000.
c. Open LoggerNet, you should see the following main menu:

d. Click on the “Setup” button to initialize connection and click “Add”. Select “CR3000”,
and then choose “Direct Connect”. Choose your active COM port and choose 9600 as
your baud rate.
e. Go back to the main menu, click on “Program”  “CRBasicEditor” to open the CRBasic
Editor IDE.
f. The following program will appear in the editor. This program samples the panel
temperature and the power supply level every second and stores the data in a data
table called “Test” every 15 seconds.

2. Download a program to your CR3000 datalogger:

a. In the CRBasic Editor, open your program and click “Compile” check for errors and then
“Compile, Save and Send”. Choose a file name then save your program on the laptop.
You will then see the following dialog box:

b. Check “Run Now” to start your program immediately or Run On Power-up to run the
program when you turn on the CR3000.
c. Click “Send” to start downloading the program.
3. Observe measurement data on a laptop:
a. In the LoggerNet main menu, click “Main”  “Connect”, you will see the following
dialog box:

b. Click the “Connect” button, wait until it is connected, and then click “Collect Now” to
upload the data. The data can be stored in a text file, which can then be opened by any
text editor or Excel.
c. You can also monitor real time data in the “Num Display” or “Graphs” format, as shown
in the “Connect Screen CR3000” dialog box.
4. Run the datalogger in stand-alone mode:
The datalogger will operate without a laptop. , We review running the datalogger in a “standalone” mode in the step-by-step instructions below.
a. Start and stop the program:
i. On the keypad, press “8” to enter the main menu display screen as shown
below.

ii. Note that you can always use “2” or “8” to navigate to your desired option (up
or down arrows).
iii. To run a program, select “Run/Stop Program”, then “Enter”.
iv. To stop running a program, select “Stop, Retain Data”, press “Enter”. You will
see a “*” showing up in front of your selection. You should then navigate to
“Execute” and press “Enter”. You will see: “Program will be stopped, Continue?
Yes, No?” on the display screen. Select “Yes”, then press “Enter”.
v. To restart a program, select “Restart, Retain Data”.
vi. You can always use “Esc” to cancel your operation and move to the next higherlevel menu.
b. Observe the measurement data:
i. Press “8” to enter the main menu display screen
ii. Move the cursor to “Data” and press “Enter”. You should see the following
menu.

iii. Select “Real Time Tables”, then press “Enter”.

iv. Select “Public” table and press “Enter”.
v. Now you can see two real-time variables and their values: PTemp and batt_volt,
as they are measured.
vi. You can also select “Final Storage Data” to view stored data inside your
customized table “Test”. Only stored data is retrievable for output and later
analysis.
5. Measure distance using a MaxBotix ultrasonic ranging sensor:
a. On your CR3000 datalogger, connect your MaxBotix ultrasonic ranging sensor to analog
channel 1 as shown below:

b. Open the “UltraSonic_Training.CR3” program in the CRBasic Editor.
c. Compile, check for errors, save, and send the program to the CR3000 datalogger.
d. Using the “Connect” tools, observe the data in the “Num Display” or “Graphs” form.
6. Log GPS outputs through the RS232 port in CR3000:
a. Set up the GPS simulator
i. Open the “NMEA Generator”, and you should see the following window:

ii. Set the “Port number” to the output COM port in the laptop.
iii. Set the “Speed(bps)” (Baud rate) to 9600.
iv. Check the “GGA precede” only.
b. Open the “Logging_GPS_Training.CR3” program in the CRBasic Editor.
c. Compile, check for errors, save, and send the program to the CR3000 datalogger.
d. Go back to the “NMEA Generator”, click the “Open” button.
e. Observe the GPS outputs on the CR3000’s LCD screen.
f. Collect the data recorded in the CR3000, and see the data records in the laptop. Make
sure you click the “Close” button in the “NMEA Generator”, or LoggerNet cannot
connect to the CR3000.
7. An additional task for participants:
By completing procedures 1 thorugh 6, participants have acquired basic knowledge of how to
use a CR3000 logger and some basic skills of CRBaisc programming. Next, participants can work
out a simulated phenotyping program to log the canopy height trait (distance) with the spatial
information (GPS coordinates).

Appendix A: NMEA message used in this lab exercise: the GGA message (GPS Fix Data)

Appendix B: UltraSonic_Training.CR3

Appendix C: Logging_GPS_Training.CR3

