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Introduction
The DriveVZ400 tool is a convenient, lightweight scan collection interface that can run by itself or within other programs. It cannot process data—it can only record. It can be used on any windows-based device with networking capabilities and all of the information needed to record a scan is conveniently displayed on one screen. It also supports automatic or command-line operation.

Several other viable options exist to operate the RIEGL VZ-400 scanner. 
· On-board interface. This is the most straightforward manner, but the menu structure can be counter-intuitive and inconvenient. Simple operations like entering a project name require pressing buttons repeatedly. Every time you press a button the scanner’s setup has been disturbed a small amount, which can be a problem in high-precision work. 
· RiSCAN PRO. Every laptop and computer in the lab has RiSCAN PRO installed, which can run the scanner either wirelessly or through an Ethernet connection. This program can open, display, edit, and process the raw data produced by the scanner. It can also conveniently record new scans based on the previous scans.
· Telnet. The scanner can be connected to using telnet, a command-line communication protocol. This sends raw commands that the scanner interprets. A list of these commands and their use is in the scanner’s manual. RiSCAN PRO and DriveVZ400 both use these commands in a manner invisible to the user.
Connecting to the scanner
Open the executable either by double-clicking it or running it from the command-line—see the next section for instructions using the script codes. The interface should appear.
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Figure C1: The DriveVZ400 main screen.
Connecting to the scanner is fairly straightforward and can be done in one of two ways:
· Wireless. Once it has powered up the scanner becomes a wireless hotspot just like a normal router. The network name is the same as its serial number (S#######) and uses WEP encoding. Check with the lab manager to get the network password if you don’t have it. This connection can be a little slow when downloading raw data files. 
· Ethernet (wired). The VZ400 has two Ethernet ports, one on the base requiring a special adapter (100MBit) and one on the scanner head itself (1GBit). Most modern computers can switch cable type automatically, but to be safe you should use a cross-over Ethernet cable.
You can browse files on the scanner using Windows Explorer using either the serial number or the IP Address 10.0.0.1 (wireless) or 192.168.0.234 (wired) as the network address. Note that DriveVZ400 defaults to using the scanner’s serial number… if it cannot connect and you know that you have connected, try opening the IP address in Windows Explorer first. Sometimes the serial number does not register right away. If your scanner has a different serial number, you must edit the code.
For more detail on connecting to the scanner, check the scanner owner’s manual.
Using the program
You only need to be connected to the scanner to use [Fetch] and [Begin Scan]. Otherwise you do not have to maintain a connection to the scanner while the program is running. Note that the conversation with the scanner is stored in “C:\Temp\logfile.txt” for debugging purposes and can be opened after scan completion with [Open Logfile]. At any time you can pop-out the Info Log by double-clicking its title bar. Return it by double-clicking again.
The interface is organized in a logical flow: project setup, site conditions, scan settings, and options. Only the scan settings need change between scans for most sites.
Project setup
Project name
All projects are stored on the scanner or a USB drive plugged into it. Type in a new project name in the entry box, or download a list of existing projects from the scanner and select one. Some notes:
· All projects have a “.riproject” extension. The program will not recognize projects without that extension.
· Existing projects will have a tag appended to their name indicating where the project was detected. These tags are not part of the project name.
· “(internal)” indicates that the project was found on the scanner’s internal drive.
· “(usb)” indicates that the project was found on the USB drive.
· The Debug option is meant for offline troubleshooting purposes and should not be used in normal operation.
Storage Media
Select where you want the project and scan data to be stored. “USB/Internal” is recommended for nearly all projects—it attempts to save on the USB but will save on the internal drive if no USB drive is detected.
Measurement Program
“High Speed” works for most applications. Using “Long Range” increases scan time by approximately 2.5 times, but can increase measurement range.
Atmospheric conditions
If you brought a thermometer and barometer with you, enter in the atmospheric conditions and the scanner will automatically correct measured values. Temperature is in degrees Celsius, barometric pressure is in millibars, and relative humidity is in %. Relative humidity has a minimal effect (±0.25ppm if you default to 50%), so do not worry too much about it if you are unable to measure that.
Scan settings
This is the meat of the program. All angles are measured in degrees and define the scan window to be recorded by the scanner. Vertical angles are measured from the vertical axis going down and horizontal angles are measured counter-clockwise from the scanner’s power port, up to 720°. See the next section for details on increment precision. Usually you need to do no finer than thousandths of a degree. While running a scan, verify that the parameters received by the scanner are the same as the ones entered.
Common presets are provided based on scan time—add more by editing the VZConfig.cpp code file. The “(Default)” scan does a scan at the coarsest possible resolution. 2min and 5min are good for medium- and high- density 360° scans.
To get an estimate of how long a scan with the given parameters should take, click [Calc Duration]. Note that actual scan time varies from this value. 
Scan options
Image Capture
The scanner has a calibrated camera mounted on top of it for collecting images aligned with the scan just taken. Enable this option to have the camera collect a full set of images. The number of images taken depends on the CAM_OVERLAP property, which for now must be set using Telnet or RiSCAN PRO.
There is an option to capture image sets for HDR processing. This feature is still under development. Use at your own risk.
Real-Time Mode
This feature will enable additional features that are needed for real-time analysis. Specifically, the scanner will record highly-accurate inclination values prior to scanning, a low-resolution “monitor file” of the scan will be downloaded to the same directory as the executable, and a text file “vz_info.txt” will be output in the same directory as the executable (by default) that can be parsed by a real-time analysis program (see below).
Go!
Click [Begin Scan] to send all of the settings to the scanner. Verify that the settings were sent correctly by monitoring the text output in the Info log.
Once the scanner has begun scanning, you are free to change the settings in preparation for the next scan. Each new scan in a project opens a new scanposition. The scan can be aborted at any time by clicking [Abort] next to the progress bar.
Scan retrieval
The scanner produces several files with each scan, all of them being time-stamped with the date and time (in GMT) of the scan as its name. The files are stored in a *.riproject folder with the project’s name in front, and in the corresponding ScanPos### folder for the current scan position. Note that the RIPROJECT folder will be either stored on the scanner’s internal hard drive or on the USB drive plugged into it, depending on your settings.
These are the files usually stored in the ScanPos### folder upon scan completion:
· YYMMDD_HHMMSS.rxp – the binary raw scan data itself, with housekeeping and monitor data included.
· YYMMDD_HHMMSS.mon.rxp – a small sample of the raw scan data. Useful for real-time change analysis and verifying that the correct area was scanned.
· YYMMDD_HHMMSS.png – a small image file that displays the scan in a polar grid. Useful for easy visual inspection of the scan without having to load the raw data.
· YYMMDD_HHMMSS.pat – an ASCII file with the scan parameters.
· YYMMDD_HHMMSS.prv – a “preview file” that I believe only RiSCAN can use.
· YYMMDD_HHMMSS_Image###.jpg – scan photos taken along the horizontal range of the scan. Some parameters can be read by an ASCII text reader.
Command-line operation
The DriveVZ400 program can be run from the command line for automated operation, with or without user input. This is accomplished by a series of arguments separated by spaces following the executable in a form similar to the following:
C:\programs\DriveVZ400.exe m=1 n=20110222_test a=17,1080,41 p=42.134,43.570,.02,321.897,456.123,.02 i=0 r=1

The arguments follow a specific format. It is important to note that there must be no spaces within a particular argument for the program to recognize it. The actual order of the tags does not matter, with the exception that the run mode (m,M) must always come first. Here is a rundown of each tag:
· m,M: run mode. This tag must come first!
· 0—Simply launch the program and ignore all other arguments.
· 1—Load the arguments into the program and wait for the user.
· 2 (still to be implemented)—Load the arguments and start the scanner automatically.
· n,N: project name. This is the project name where all of the raw scan data will be stored, usually on a USB drive plugged into the scanner. Remember: there can be NO SPACES, even in folder or project names.
· a,A: atmospheric conditions. This is the air temperature (°C), atmospheric pressure (millibars), and relative humidity (%) of the current environment, separated by commas.
· Temp range: -50 to 100°C, 1° precision (12° default)
· Pres range: 600 to 1200mbar, 1mbar precision (1000mbar default)
· RH range: 0 to 100%, 1% precision (60% default)
· p,P: scan preset pattern. These are preset patterns with all of the parameters set up for you. You'll probably default to the 2min for now. This should be somewhat case-insensitive. 
· "2min"—360° overview at 0.05° increments
· "5min"—360° overview at 0.03° increments
· "default"—extremely fast 360° overview... good for testing code
· p,P: (alternate) scan pattern. This is the scan window parameters that set up the actual scan range, separated by commas: vstart,vstop,vincr,hstart,hstop,hincr.
· vstart: vertical start position. 30 to 130°, 0.001° precision
· vstop: vertical stop position. same.
· vincr: vertical angle increment. 0.001 to 0.098750°, 0.000001° precision theoretically (0.0001 practical)
· hstart: horizontal start position. 0 to 360°, 0.001° precision
· hstop: horizontal stop position. 0 to 720°, 0.001° precision
· hincr: horizontal increment. 0.001 to 0.499°, same precision as vertical.
· i,I: images requested. true/false toggle of whether or not images should be recorded.
· 0—do not record images after the scan
· 1—if possible, record images after the scan
· 2 (under development)—do HDR photography
· r,R: operate in real-time mode. You will always have this marked 1.
· 0—operate normally, recording data as usual.
· 1—record roll/pitch values prior to the scan, download the monitor file, and write an output file to the executable's directory
Real-time mode
If the user elects to run in real-time mode, an ASCII file named “vz_info.txt” will be created in the same directory as the executable. This file can be parsed by another program upon scan completion to retrieve information needed for real-time analysis. The tags and information in the following line will always remain the same. There will always be a blank line after each tag set.
· #VZ_PROJ: the following line will be a string with the project’s name on the scanner’s storage device.
· #VZ_PATH: the following line will be a string with the path to the downloaded monitor RXP file.
· #VZ_INCL: the following two lines will be floats with the roll and pitch values for the current instrument setup.
Calling another program using Qt
There's a couple ways to run one program from within another. QDesktopServices::openURL() is a very useful function that opens standard files like *.txt or *.doc files using the default program registered with the operating system, but it doesn’t really work for the DriveVZ400 program since there’s no file type associated with it.

QProcess is a class in Qt intended for running programs in another thread. Here's some sample code that calls the DriveVZ400 program using the arguments described above:

QProcess* vz = new QProcess(this);
QStringList args;
args	<< "m=1"
<< "n=20110222_test23"
<< "a=19,1043,70"
<< "p=35,45,.05,155,165,.1"
<< "i=1"
<< "r=1";
vz->start("C:/programs/DriveVZ400.exe", args);
if(vz->waitForStarted(-1))
	this->userUpdate("Program started!");
qApp->processEvents();  //execute any events collected in the mainEvent queue (such as displaying the line I just output) before executing the child program
if(vz->waitForFinished(-1))
{
	this->userUpdate("Program finished!");
	this->userUpdate(QString("%1").arg(vz->exitCode()));
}
delete vz;


QProcess::start() runs the child program in a separate thread, so the host/parent program will still be running at the same time under another process. The QProcess::waitForStarted(-1) and QProcess::waitForFinished(-1) functions lock the parent program until an exit signal is received from the child program. These functions are not required, but they can be helpful if your parent program cannot continue without the scan information.
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