Radar controls

Many of the following imaging controls are automated on modern radar sets, but it is still useful to understand how they work for those times when the automation needs adjustment or you are presented with an older set.

1. Tuning

This control adjusts the radar receiver to match exactly the frequencies of the signals being transmitted.  The normal routine is to turn rain and sea clutter off, reduce gain and adjust tune for a known target.  This is generally done only when starting the set and is now fully automated on some machines.

2. Gain

This adjusts the sensitivity of the entire screen.  If the gain is too high, the entire screen will be covered with noise return.  If the gain is too low, radar returns won't show up on the screen at all.  Generally, the gain should be set so there is a very faint bit of clutter showing.  Gain often has to be lowered when switching from longer to shorter ranges.

3. Rain clutter, or fast time constant (FTC).

This control helps remove weak returns from longer ranges, usually caused by rain or snow.  These weak returns can obscure the stronger return from a ship or landmass.  The higher the setting, the stronger the return that is eliminated, so it is sometimes prudent to adjust the control frequently during squally weather.  When the rain ends, turn it off.  Note that some units have both a rain control for close-in rain and snow, and FTC for farther-away precipitation.  
4. Sea clutter, or sensitivity time control (STC)

This lowers gain for nearby targets, thus reducing the clutter of echoes generated by wave tops.  Like rain clutter, it can hide real targets and should be adjusted carefully and shut off when not needed.

There are numerous other radar controls you should understand, and they often have associated acronyms to simplify screen displays.  Range is the most basic control, determining the distance covered by the bird's-eye radar display, sometimes called the PPI (plan position indicator).  If the range is set to one mile, the distance from the center of the scope to the edge is one mile.  Shorter ranges usually offer higher resolution, meaning smaller targets can be identified closer to the boat; however, longer ranges are often useful for navigation and spotting large ships at a safe distance.  Consequently, operators often change ranges frequently.

Traditionally, a navigator compares the radar image to the active chart to determine which targets are fixed and to corroborate the DR.  Range rings help with the cross referencing, and EBL’s (Electronic Bearing Lines), VRM’s (Variable Range Markers) and/or a screen cursor can be used to plot identified land features or aids to navigation relative to the vessel or vice-versa.  EBls and VRMs are also useful for plotting moving targets.  Plotted on a paper maneuvering board, you can determine how close the other vessel will get, termed the Closest Point of Approach (CPA), and when (the TCPA, or Time of CPA).  With a little vector work on the board, you can calculate the other vessel's true speed and course, sometimes important to understanding the Rules of the Road situation and to making wise course or speed changes.

There are several modern aids to target tracking.  One is tracks, or wakes, which is simply the ability of the display to keep showing old target echoes, usually in a lighter shade or different color.  The result is that fixed targets show straight-tback tracks (actually plotting your motion), while moving targets show tracks that are the vector sum of your motion and theirs, also called relative motion.  Radar sets integrated with heading and speed instruments can often perform MARPA (mini automatic radar plotting aid), able to lock onto user selected targets and show each one's true or relative forward motion track and a data window with CPA, TCPA, true speed and true course.  Nowadays, many vessels also have some level of integration between radar and chart plotter.  Waypoints may appear on the radar screen as lollipops and/or radar cursor position may appear on the plotter as a TLL (Target Latitude and Longitude).

There are other radar functions that an operator should learn, like IR (Interference Rejection), which is the ability of a receiver to reject the distinctive swirly jamming caused by another radar unit sweeping in its vicinity.  Some users leave this off to help warn them of an active vessel.  IR and other clutter filters can sometimes mask RACON’s, which are aids to navigation that electronically respond to a radar echo.
