COMPILATION. U2 or U8: Speeding ticket: radar vs GPS

Date:    Wed, 5 Dec 2007 
From:    Charles Rhodes >
Subject: Radar versus GPS speeding ticket
     A high school student is using data reported to his parents computer by the GPS in his car to challenge a speeding citation.  The officer used radar to measure 62 mph in a 45 zone while the young man and his family say the GPS shows 45 mph at the same time and location.  The GPS reports speed and location at 30 second intervals.  Is the conflict in data a simple case of failing to distinguish between average and instantaneous speed?  Is the car (a Toyota Celica) capable of moving in a way consistent with both measurements?  Does Google Earth image of the location (38deg. 13' 53.25" N, 122deg 35' 04.18"W) suggest a reason the driver may have put on a burst of speed?  These and many related questions seem likely to be very engaging to high school physics students.  Google GPS traffic ticket challenge to find several news articles on the story.   The driver is appealing earlier decisions, so the case is ongoing.
******************************************************************************

Date:    Thu, 6 Dec 2007 
From:    Lee Trampleasure Amosslee 
     One definitely needs to look at the map to see what's happening (although the brilliant ones of you may be able to figure it out without doing so).
     My math, and spoiler of the difference between GPS and radar is at the bottom.  But, aside from the physics involved here, on the political and technological side, I would suggest that if a court is presented with a sworn police officer (who can demonstrate that s/he properly calibrated the radar gun), the court needs to side with the police officer. Digital data that is controlled by the defendant could easily be manipulated to show a lower speed. While the knowledge and/or technology to adjust GPS files may not be commonly available at the current time, if courts start accepting GPS data as "proof" of speed, the ability to re-write GPS files to show a desired speed will quickly develop and be spread via the internet.
     OK, so here's what I saw on the map:  There is a big curve in the road right where the incident took place. So, if the radar gun records an almost instantaneous velocity (the distance the car travels in the period of the radar waves) and the GPS calculates an average (distance traveled in 30 seconds), the GPS measures the distance diagonally across the turn, not the path on the road.
     But, I did some math: at 45 MPH (the claimed GPS speed), the car travels 0.375 miles in 30 seconds. I mapped this around as a diagonal across the turn, then calculated the distance this is on the road. I got about 0.395 miles (in the 30 seconds), or about 47.4 MPH. Nowhere near the 62 MPH the radar gun measured.
     There are strict procedures for calibrating radar guns, and police officers are required to conduct these periodically during the course of a day (I don't know how often), and record this in a log book. If the radar gun has been calibrated, then I believe the court may still have to side with the officer.
     But it would be an interesting experiment if a teacher were to get a local police department to send over a police officer with a radar gun and then record/compare the speeds of the radar gun versus someone driving with a GPS. I'm not sure who would be driving the car, though, since it is probably outside most school insurance to let a student drive :-) ******************************************************************************

 
Date:    Fri, 7 Dec 2007 
From:   Andy Edington  
     Coaching cross country, I have several $300 GPS watches.  The watches' reported distance is fairly accurate (if no sharp turns), but the displayed min/mile is never correct, other than fleetingly.  Since we are moving slowly, the position's + or - uncertainty probably becomes significant.  Looking at the "history", it is obvious that the speed or pace is meaningless.  Since distance runners are usually fairly smart (something about mental discipline), the runners can easily calculate their pace from the distance and clock reading.
     You would think this would be an obvious design concern, but there appears to be no way on the watch software to set the calculation interval.  I could probably get a software upgrade - but I prefer to have the runners do the relatively simple calculation in their head.  The runners have to do that calculation in a race, anyway.  Interestingly, our three-year old units get the pace fairly correct - possibly the older units take fewer samples per minute.


     FYI My father's farm supply company plants, fertilizes, sprays, and cultivates fields.  Their new tractors have a GPS system control.  The operator drives the field once.  When they later spray or cultivate the field, the GPS drives the tractor on the correct path.  The GPS system
even calculates how much seed, fertilizer, or spray is needed.  The operator just runs the throttle.  The GPS system changes the application flow rate based on the speed.  As you can imagine, some day-dreaming operators have allowed the tractor to drive right into water covered, muddy sections, getting the tractor completely stuck.  My father tells me that one driver from another company allowed his tractor to drive into a new irrigation pump that the farmer had installed after the field was planted.
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