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1. ------IND- 2009 0689 CZ- EN- ------ 20100104 --- --- PROJET

The Czech Metrology Institute (CMI) as a body having subject-matter and local jurisdiction in laying down metrological and technical requirements on legally controlled measuring instruments and laying down methods for testing type approval and certifying legally controlled measuring instruments pursuant to Section 14(1) of Act No 505/1990 Coll., on metrology, as amended, and pursuant to the provisions of Section 172 and the following, of Act No 500/2004 Coll., Rules of Administrative Procedure, as amended (hereinafter referred to as RAP), initiated administrative proceedings by virtue of the office on 30 September 2009 pursuant to Section 46 of the RAP, and on the base of background materials, issues the following:
I.
GENERAL MEASURES
Number: 0111-OOP-C005-09
Reference No 0313/005/09/Pos.,
laying down metrological and technical requirements on legally controlled measuring instruments, including testing methods for type approval of and certifying legally controlled measuring instruments:
“highway speed indicators used to monitor observance of the road traffic rules”
1  Basic terms
For the purposes of these general measures the terms and definitions of the VIM1) and the following shall be applicable:
1.1  highway speed indicator, speed indicator: a measuring device for measuring the speed of vehicles travelling on roads
1.2  radar speed indicator: a speed indicator that measures speed on the bases of the Doppler effect of electromagnetic frequencies in the GHz spectrum 
1.3  laser speed indicator; LIDAR speed indicator: a speed indicator that measures speed using the LIDAR principle; it measures distances from a moving vehicle in short spaces of time and calculates its speed from the time changes in the distance
1.4  sector speed indicator: a speed indicator that determines the speed of a vehicle on the basis of the measured time taken for the vehicle to pass through a sector with a known length
Depending on the length of the measuring sector, sector speed indicators shall be split into speed indicators with short measuring sectors, which measure the instantaneous speed of a vehicle and speed indicators with long measuring sectors, which measure the average speed of a vehicle.
1.5  permanent speed indicator: a speed indicator that is permanently installed in one fixed station
1.6  portable speed indicator: a speed indicator that can be transported from one location to another, but that is firmly in place during measurement
1.7  mobile speed indicator: a speed indicator that can take measurements from a moving vehicle
1.8  automatic operating mode: a mode in which the speed indicator automatically measures the speed of a vehicle approaching, or leaving, a measurement point
1.9  manual operating mode: a mode in which each individual speed measurement has to be triggered manually by an operator
1.10  traffic situation: the measured vehicle and its surroundings, if the location of the objects in question affect measured values and their assignment to vehicles measured
1.11  measurement site: the range of the speed indicator sensor(s)
1.12  speed indicator sensor: when a vehicle passes through a measurement site, it generates signals from which the computer unit calculates the speed of the vehicle
1.13  control unit: the part of the speed measuring device that controls the speed measuring device and is used for entering input values
1.14  computer unit: processes signals from a sensor (sensors) carrying information on the speed of the vehicle being measured and calculates the speed of the vehicle being measured.
1.15  display unit: the part of the speed indicator that displays measured values for speed, and possibly other data
1.16  image documentation unit: the part of a speed indicator used to record the traffic situation by means of image documents and to store them together with measured data
1.17  evaluation unit: the part of the speed indicator that is used for evaluating the results measured by a speed indicator and to create violation documents
1.18  speed limit for image recording: the predetermined speed limit value that is dependent on the vehicle speed limit; when this speed limit is exceeded the speed indicator produces image documentation
2  Metrological requirements
Metrological requirements are based on the requirements of recommendations OIML R 91 “Radar equipment for the measurement of the speed of vehicles2)”.
2.1  Measuring interval
The upper measurable speed limit must be in the range of 200 km/h to 250 km/h, and the lower limit should be 30 km/h.
2.2  Established operating conditions
Speed indicators must be fully functional in the temperature range specified by the manufacturer as operational temperatures, which must be at least 0 °C to 40 °C. 

Speed indicators shall not be sensitive to relative ambient air humidity.
2.3  Reference conditions
Laboratory speed indicator tests shall be performed at an air temperature of (23 ± 3) °C and a maximum relative air humidity of 75%.
The speed indicator power supply voltage shall be in the voltage range laid down by the manufacturer.
2.4  Maximum permissible errors during certification
2.4.1  Maximum permissible errors for laboratory testing
The maximum permissible error for laboratory testing of measuring speed is ± 1 km/h for speeds equal to or less than 100 km/h or ± 1% for speeds greater than 100 km/h.
2.4.2  Maximum permissible errors for traffic testing
The maximum permissible error for traffic testing of measuring speed is ± 3 km/h for speeds equal to or less than 100 km/h or ± 3% for speeds greater than 100 km/h.
For type approval of the measuring device the average error value of a speed indicator may not exceed ± 1 km/h.
2.5  Maximum permissible errors during use
The maximum permissible error for measuring traffic speed is ± 3 km/h for speeds equal to or less than 100 km/h or ± 3% for speeds greater than 100 km/h.
3  Technical requirements
Technical requirements are based on the requirements of recommendations OIML R 91 “Radar equipment for the measurement of the speed of vehicles”.
3.1  Generally
The basic parts of every speed indicator shall be:
· a sensor or sensors,
· computer unit,
· control unit,
· display unit,
· image documentation unit,
· evaluation unit,
· software, or other interface for data transmission.
3.1.1  Sensors
The functioning and design of speed indicator sensors is of critical importance for differentiating between radar, laser and sector speed indicators or other types of speed indicators.
On radar speed indicators, the sensor shall be an antenna with transmitting and receiving parts; on laser speed indicators, it shall be an optical system with a laser and a photoelectric receiver; on sector speed indicators, it may be optical thresholds, digital cameras, induction loops, piezo cables, etc.
3.1.2  Display unit
Measured speed values shall always be displayed in three-figure form and in whole numbers. Displayed values must be displayed in the measurement unit km/h.
The digits must be at least 8 mm tall. 

The measured speed value shall remain displayed until the next speed value is measured or it may be deleted manually by the operator (for example, by pressing a button). 

It is recommended that for measuring device tests that it is possible to switch the speed measuring device to calibration mode and to display speed in 0.1 km/h intervals.
3.1.3  Image documentation unit
Speed indicators shall be equipped with an image documentation unit, which shall record the traffic situation with the secure identification of the measured vehicles in the image.
An image documentation unit operating in automatic mode must be able to have set a speed limit for recording images.
The optical axis of the image documentation unit with respect to the alignment of the sensor (sensors) shall be set firmly and secured so that the setting cannot change during normal use.
The traffic situation shall be recorded by a digital camera and the output of the image documentation unit shall be individual digital images or video sequences.
The following shall be displayed on individual images or image sequences in the data field: 

· measured speed, including the measuring unit;
· maximum permissible speed at the measurement site, including the measurement unit; 

· time (to the nearest second) and date (day, month, year);
· speed indicator type label (e.g. with an abbreviation). 

On speed indicators which distinguish between directions of travel, the direction of travel (approaching/receding) shall be shown on the image document. On speed indicators measuring speeds in several traffic lanes, the traffic lane designation shall be displayed.
For video sequences the beginning and end of speed measurement in the sequence shall be indicated.
For video recordings which are to be archived and subsequently used in evidence, their soundness (integrity) and origin (authenticity) shall be safeguarded so as to prevent any unauthorised changes to the content of the images and measured data or incorrect assignment.
With digital photography, the image information and information on measured violation values shall be inseparably combined into one digital data file. This information must also be integrated into the pixel structure of the digital image. The digital photography data file shall be provided with a digital symbol (signature) to safeguard its soundness (integrity). The origin (authenticity) of the global digital photography data file shall be unambiguously identifiable by coding (for example, a speed indicator identification number).
Data files protected in this manner may be transferred to an archive or from the evaluation site to an evaluation unit in ways that are not secured with official markings during speed indicator certification (i.e. LAN, the Internet, removable hard drive, CD, DVD).
When using lossy digital image compression (for example, JPEG format), there shall be no change in the content of the image (which might give rise to erroneous interpretation of the measured values).
3.1.4  Evaluation unit
The evaluation unit must first validate the digital photography data file or the video sequence from the image documentation unit for soundness (integrity) and its origin (authenticity). After all checks have been performed with positive results the file can be used for evaluating measured results and for creating violation documents.
The evaluation unit may be part of the speed indicator or it may be located separately from the speed indicator, for example at the central violation evaluation site. 

The evaluation unit software is subject to testing and evaluation during speed indicator type approval.
3.1.5  Software and interfaces for data transmission
Software shall be identifiable and shall be secured against accidental or intentional damage.
Basic speed indicator program requirements are listed in the corresponding technical standard WELMEC 7.23). Protection against unauthorised interference with the software, the scope of checks and the conformity of the software shall always be subject to the “high” level.
Data transmission for evaluating measurements (measured values and the image document) through an interface to peripheral devices whose output will be used for further direction must be secured and protected from accidental or intentional damage and must correspond with technical standard WELMEC 7.23). 
3.2  Speed indicator operation requirements
3.2.1  Secure vehicle identification
The design of speed indicators shall guarantee that the measured speed values are unambiguously assigned to the appropriate vehicles. If the speeds of several vehicles are measured and recorded, these values shall be unambiguously assigned to the different vehicles (for example, by specifying the traffic lane).
3.2.2  Automatic/manual operating mode
In automatic operating mode after a measurement has been taken (evaluation of measured speeds or zeroing) the speed indicator shall be ready to make another measurement automatically. The data on the display unit shall be overwritten by the new measurement result.
In manual operating mode, measurement of the speed of the next vehicle shall be triggered by an intentional action on the part of the speed indicator operator (for example, by pressing a button).
The data shall remain stored until such time as the operator triggers a new measurement or intentionally deletes the data.
The display unit shall also be able to be automatically temporarily switched off in order to conserve the speed indicator’s power supply source.
In both operating modes, manipulation by the speed indicator operator shall not have any effect on the measurement results or assignment of the measured values, especially during the course of measurements.

3.2.3  Checks on the correct operation of speed indicators
Speed indicators shall be fitted with a monitoring function which can be used to check that they are operating correctly by detecting any faults in the circuits processing the measurement results, including digital display circuits and components (e.g. testing of segments, if any), every time they are switched on and also at the operator’s discretion.
3.3.  Resistance to the effects of the ambient environment
External disruptive effects pursuant to Article 2.5 acting on speed indicators shall not result in measurement errors exceeding the maximum permissible error for speed indicators
However during tests for resistance to disruptive effects of the ambient environment, speed indicators may be automatically switched to fault mode, which shall be clearly identifiable and in which the speed indicator does not measure.
3.3.1  Mechanical strength
The speed indicator design and materials used shall guarantee sufficient strength, stability and resistance of portable and mobile speed indicators to mechanical vibrations and impacts.
3.3.2  Resistance to climatic effects
Speed indicators, when switched off, must withstand without damage limit temperatures of -25 °C and 70 °C and after returning to the operating temperature range they must work within the limits of the maximum permissible errors.
In order to ensure measurement accuracy in relation to external temperatures the speed indicator shall be equipped with a device for checking the internal temperature. Temperatures below and above the operating temperature range shall be automatically recognised by the speed indicator and an appropriate message shall be displayed. Speed measurements in progress shall be discontinued and the speed indicator shall block further measurement or switch off automatically.
Speed indicators shall not be sensitive to the relative air humidity during operation or storage.
3.3.3  Resistance to dust and sprayed water
Parts of speed indicators exposed to the weather during speed measurements shall be fitted with covers providing a degree of protection of at least IP 54.
3.3.4  Electromagnetic compatibility (EMC)
Speed indicators shall not be affected by electrical or electromagnetic interference or they shall react to it in a defined way (for example, error message, measurement blocking, etc.). Nor shall they radiate undesirable electromagnetic fields.
During laboratory electromagnetic compatibility testing speed indicators shall function normally within the limits of the maximum permissible errors pursuant to Article 2.4.1.
3.4  Power supply voltage
Speed indicators supplied with a d.c. voltage from batteries or accumulators shall operate fault-free in the voltage range laid down by the manufacturer (Umin to Umax). Outside this supply voltage range, the speed indicator shall switch off or switch to a mode in which speed cannot be measured. If the value of the supply voltage returns to the range laid down by the manufacturer, the speed indicator shall be subjected to testing pursuant to Article 3.2.3 prior to (further) measurements.
For speed indicators supplied from an a.c. mains network (230 V), similar requirements shall apply as for speed indicators supplied with d.c. voltage. In this case, speed indicators shall operate fault-free in a voltage range of at least ± 10% about the nominal value for the a.c. supply voltage.
3.5  Protection from unauthorised manipulation
Parts of a speed indicator that are critical for its metrological characteristics must be designed so that it is ensured that evidence of any type of unauthorised intervention shall be provided. 

3.6  Special requirements for radar speed indicators
3.6.1  Health protection and work safety requirements
Radar speed indicators shall meet the safety and health requirement of special legislation4).
3.6.2  Directional characteristics of radar antennas
If a radar speed indicator is installed and used it shall not be possible to measure speed in the area of the antenna’s directional characteristics where there may be measuring errors greater than ± 2% of the conventionally speed value.
3.6.3  Transmitting power and receiver sensitivity 
The transmitting power and receiver sensitivity of a radar speed indicator shall be set so that during normal operation, speed is measured at a distance exceeding two traffic lanes only exceptionally. If a greater or smaller measurement range has to be set in special situations, this can only be done by changing the receiver sensitivity in a maximum of three steps. 

The sensitivity set shall be displayed in the image document produced by the image documentation unit.
3.6.4  Long-term stability of the transmitting frequency
During a time period of 2 years, the microwave transmitting frequency may fluctuate by at most 0.2% of the nominal value for transmitting frequency.
3.6.5  Geometric measuring angle
The geometric measuring angle, i.e. the angle formed by the main antenna axis and the axis of the roadway, shall be able to be set using aiming equipment or by the angle of attachment of the antenna to the measuring vehicle. The deviation of the geometric measuring angle set from the nominal value shall result in a maximum speed measurement error of ± 0.5% of the conventional value.
If the permissible measurement error of ± 0.5% is not to be exceeded, then, for a nominal value of a geometric measuring angle of 22°, the maximum deviation of the angle set shall be less than 0.7°. This value does not include a positioning (alignment) error for the measuring vehicle with respect to the axis of the traffic lane.
3.6.6  Doppler frequency
In the laboratory test of the low-frequency part of radar speed indicators using a simulated Doppler signal, the Doppler frequency fd in Hz shall be calculated as follows:
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vs  is the speed of the vehicle being measured, in m/s;
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the frequency of the radar speed indicator transmitter, in Hz;
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the geometric measuring angle of the radar speed indicator antenna, in degrees;

c

the speed of light (2.997 x 108 m/s).
3.6.7  Aiming equipment
The aiming equipment on a radar speed indicator shall provide for aiming the main antenna axis at an aiming point at a distance of 10 m with a maximum angular error of ± 0.5o.
3.7  Special requirements for laser speed indicators
3.7.1  Health protection and work safety requirements 

Laser speed indicators must meet the safety and health requirement of special legislation4).
3.7.2  Aiming equipment on portable laser speed indicators
Aiming equipment on a portable laser speed indicator, for example a rangefinder with an aiming mark, must ensure the assignment of measured speed values to vehicles without any error.
The shift in the axis of the aiming equipment relative to the axis of the laser beam, which occurs when using independent optics and mutual adjustment of both axes (e.g. parallel or intersecting at the most distant measurement point), shall be carried out so as to guarantee definite aiming at the target (for example, a vehicle registration plate) throughout the permissible range of distances.
Aiming equipment shall be set so that during normal use changes in adjustment are excluded. The equipment must enable checking as part of an aiming test, which speed indicators shall undergo. 

If aiming equipment adjustment equipment is available it must ensure that changes in setting can occur only if security (official) labels are damaged. 

3.7.3  Display equipment
Laser speed indicators shall also measure and display the distance in metres from the vehicle at the start of the measurement, so that it is possible to check whether the measurement was performed within the permissible range of distances. 

The maximum permissible distance measurement error for laser speed indicators is ± 1% of the measured distance, however at least 0.3 m. 

3.7.4  Image documentation unit
Apart from the values shown in Article 3.1.3, individual images or video sequences shall also display the measuring distance in metres (Article 3.4.3). The middle of the area struck by the laser beam on the vehicle to be measured shall be indicated on every image or video sequence.
The shift in the optical axis of the aiming equipment relative to the axis of the laser beam and their adjustment (e.g. parallel or intersecting at the most distant measurement point), shall be stable, even under anticipated operating conditions. Image documentation unit optical axis adjustment equipment must ensure that changes in setting can occur only if security (official) labels are damaged. 

The traffic situation with a vehicle being measured shall be recorded a maximum of 0.2 s after the end of measurement.
Video sequences shall be recorded with a maximum image cycle time of at most 0.2 s and recordings shall indicate the beginning and end of the measurement process in the sequence.

3.7.5  Undesirable effects
The optical or electronic properties of laser speed indicators or their evaluation software when used according to the instructions for use, shall ensure that the laser speed indicators shall guarantee that the incidence of laser pulses on an oblique surface (“slip effect”), or on projections (“step effect”) shall not result in skewed measurement results.
3.8  Special requirements for sector speed indicators
3.8.1  Measurement of measuring sectors
Measuring sectors shall be measured and verified so that a measuring sector measurement error does not give rise to a relative speed measurement error greater than ± 0.5% of the conventional speed value.
3.8.2  Measurement site
If induction loops or pressure sensors are used at measurements sites for sector speed indicators with a short measuring sector they must be installed parallel to each other according to the manufacturer’s instructions within the limits of laid down position deviations. To ensure that the sensors are activated by the same vehicle, their distance from each other shall be at most 5.0 m.
3.8.3 Assignment of times to image documents
On sector speed indicators with long measuring sectors, it shall be ensured that the individual digital images of a vehicle being measured, produced at measurement points at the beginning and end of the roadway measuring sector, are assigned the times of presence of the vehicle at those measurement points (time stamps) with a degree of accuracy ensuring that the measurement error for the time taken to pass through the measuring sector does not give rise to a relative speed measurement error greater than ± 0.5% of the conventional speed value.
3.8.4  Presence of vehicles at measurement points
On sector speed indicators with long measuring sectors, the presence of a vehicle at individual measurement points shall be recognised by the appropriate speed indicator sensors so that the difference between the actual path covered by the vehicle being measured through the measuring sector and the measured length of the measuring sector does not give rise to a relative speed measurement error greater than ± 0.5% of the conventional speed value.
3.8.5  Calculation time
The speed calculation time shall be short, so that the vehicle being measured is displayed close to the end of the measuring sector at the time of recording. Using the known recording delay, it can then be checked whether the measured speed value produced has been unambiguously assigned to the vehicle.
3.9  Special requirements for speed indicators based on other principles
For types of speed indicators to which the requirements listed in Articles 3.3 to 3.5 do not apply, general testing requirements on the unambiguousness and correctness of speed measurements shall be ensured by another comparable trustworthy manner.
4  Inscriptions and symbols
4.1  Markings on measuring instruments
The following data shall be listed on every part of speed indicators made up of independently functioning parts:
a) manufacturer identification;
b) designator and type of speed indicator;
c) the serial number of every part of the speed indicator;
d) type approval marking.
All symbols and inscriptions shall be visible, indelible, unambiguous and not normally removable.
4.2  Information provided by the manufacturer
The manufacturer must include with every measuring instrument instructions for use, which shall provide the operator with all the necessary information to install the measuring instrument and to actually measure with it including the evaluation of measurement results in order to minimize human impact on measuring accuracy.
The instructions for use shall contain at least the following information:
e) operating principle of the speed indicator;
f) simple description of the installation and operation of the speed indicator, warning of the possibility of the occurrence of errors in speed measurements, the reasons for them and prevention of them;
g) measuring interval, maximum permissible errors for measuring speed and established operating condition for using the speed indicator;
h) instructions for evaluating image documents in order to ensure that measured speed values are correctly assigned to vehicles;
i) other technical and metrological information about the speed indicator.
Changes to the instructions for use are subject to approval and the manufacturer must notify all operators of them.
5  Type approval of measuring instruments
5.1  Generally
The speed indicator type approval process includes the following tests:
j) an external inspection;
k) speed indicator laboratory tests;
l) a speed indicator accuracy traffic test; 
m) tests for resistance of the speed indicator to external effects and electromagnetic compatibility (EMC) tests.
5.2  External inspection
External inspections of speed indicators shall be used to assess:
n) completeness of the prescribed technical documentation, including the instructions for use;
o) conformity of metrological and technical characteristics laid down by the manufacturer in the documentation to the requirements of this regulation, listed in Chapters 2 and 3;
p) completeness and condition of the functional units in the speed indicator pursuant to the prescribed technical documentation;
q) conformity of the version of the computer program in the speed indicator with the version specified by the manufacturer.
5.3  Speed indicator laboratory tests
5.3.1  Testing equipment
The following measuring instruments and equipment shall be used for laboratory tests on radar speed indicators:
r) electronic counter to measure the frequency of the speed indicator transmitter with accessories;
s) high-frequency power meter;
t) equipment for measuring the directional characteristics of radar speed indicator antennas;
u) periodic cycle Doppler frequency simulator (Article 3.6.6);
v) adjustable source of power supply voltage with voltmeter.
The following measuring instruments and equipment shall be used for laboratory tests on laser speed indicators:
w) measured distance (at least 24 m long);
x) tape measure (at least 10 m long);
y) target board for checking aiming;
z) speed stimulator.
5.3.2  Radar speed indicator
The following technical quality and parameter laboratory measurements and tests shall be performed on radar speed indicators:
aa) measurement of the frequency of the radar speed indicator transmitter;
ab) measurement of the emission characteristics of the speed indicator antenna;
ac) measurement of the output power of the speed indicator transmitter;
ad) measurement of the sensitivity of the receiving part of the speed indicator;
ae) test of the speed indicator aiming equipment;
af) test of the low-frequency part of the speed indicator with a simulated Doppler signal;
ag) test of the effect of the magnitude of the power supply voltage on the correct operation of the speed indicator.
During speed indicator tests with a simulated Doppler, signal speed indicator error shall not exceed the maximum permissible error listed in Article 2.4.1.
5.3.3  Speed indicators based on other principles
Laboratory tests of speed indicators based on non-radar principles shall be performed according to the methodology proposed by the speed indicator manufacturer, so long as it has been accepted by the measuring instrument type approval authority. If not all parts of a speed indicator can be tested in a laboratory (e.g. sector speed indicators with induction loops or pressure sensors have these sensors permanently built into the roadway at speed measurement points), only the parts of the speed indicator which can be tested in a laboratory shall be tested.
Laser speed indicators shall be tested in a laboratory for the operation of the following:
ah) rangefinder;
ai) speed indicator on a speed simulator.
During speed indicator tests with the operation of a rangefinder, speed indicator error shall not exceed the maximum permissible errors listed in Article 3.7.3.
During speed indicator tests with the aid of a speed simulator, speed indicator error shall not exceed the maximum permissible error listed in Article 2.4.1.
5.4  Speed indicator accuracy traffic test 
5.4.1  Testing equipment
For traffic tests on all types of speed indicators, a reference speed indicator with a maximum permissible error of ± 1 km/h shall be used. 

5.4.2  Accuracy test
During speed indicator accuracy traffic tests for type approval, vehicle speed shall be measured simultaneously by the tested speed indicator and the reference speed indicator. At least 25 measurements at different speeds shall be taken during testing. For each speed measurement the speed indicator measurement error and the resulting average speed indicator error value shall be calculated.
During traffic accuracy tests, speed indicator error shall not exceed the maximum permissible error value listed in Article 2.4.2.
5.5  Tests for speed indicator resistance to the effects of the ambient environment 
5.5.1  Mechanical strength tests
5.5.1.1  Portable speed indicator mechanical shock resistance test
Resistance to mechanical shock pursuant to Article 3.3.1 shall be tested on a speed indicator when switched off by dropping it on its side and letting it flip over onto its front from a height of 50 mm.
After the test the speed indicator shall not show any damage and during laboratory testing the measurement error may not exceed the maximum permissible error listed in Article 2.4.1.
5.5.1.2  Portable speed indicator resistance against accidental vibration test
Resistance to accidental mechanical vibration pursuant to Article 3.3.1 shall be tested on a speed indicator when switched on by applying vibrations with the following parameters:
· frequency range: 10 Hz to 150 Hz;
· the total effective acceleration value level: 7 m/s2;
· acceleration spectral density level 10 Hz to 20 Hz: 1 m2/s3;
· acceleration spectral density level 20 Hz to 50 Hz: -3 dB/octave;
in all three axes, always for a period of 2 minutes.
During this test the tested speed indicator must operate normally.
5.5.2  Resistance to climatic effects tests
5.5.2.1  Limit temperature resistance test
Resistance to ambient limit temperatures pursuant to Article 3.3.2 shall be tested on speed indicators when switched off:
aj) in a dry heat of 70 °C for a period of 2 h;
ak) in the cold at a temperature of -25 °C for a period of 2 h.
After the test the speed indicator shall not show any damage and during laboratory testing the measurement error may not exceed the maximum permissible error listed in Article 2.4.1.
5.5.2.2  Operating temperature resistance test
Resistance to ambient operating temperatures pursuant to Article 2.2 shall be tested on speed indicators when switched on:
al) in a dry heat at the upper limit of the temperature range for a period of 16 h;
am) in the cold at the lower limit of the temperature range for a period of 16 h.
During the test the tested speed indicator shall operate normally and the measurement error in the laboratory may not exceed the maximum permissible error listed in Article 2.4.1.
5.5.2.3  Air humidity resistance test
The resistance of a speed indicator to air humidity pursuant to Article 2.2 shall be tested with the speed indicator switched off in cyclical moist heat in two 24 h cycles at a maximum temperature of 40 °C.   
During the test the speed measurement error in the laboratory shall not exceed the maximum permissible error listed in Article 2.4.1.
5.5.2.4  Resistance to dust and sprayed water
Resistance to dust and sprayed water pursuant to Article 3.3.3 shall be tested with the speed indicator switched off on parts of the speed indicator that are exposed to the weather.
After the test the speed indicator shall not show any damage and during laboratory testing the measurement error may not exceed the maximum permissible error listed in Article 2.4.1.
5.5.3  Electromagnetic compatibility (EMC) tests
5.5.3.1  Resistance to interference propagated by a line with induced high-frequency field
Resistance of a speed indicator to interference propagated by a line with an induced high-frequency field shall be tested on a speed indicator when switched on in the frequency band of 150 kHz to 80 MHz at a test voltage amplitude level of 20 V. Interference shall be applied to signal leads longer than 3 m, to all inputs and outputs on the d.c. network, to all inputs and outputs on the a.c. network and to all connections to functional earthing.
During this test the speed indicator must function normally within the limits of the maximum permissible error listed in Article 2.4.1.
5.5.3.2  Resistance to emitting high-frequency electromagnetic fields 

Resistance to emitting high-frequency electromagnetic fields shall be tested on a speed indicator when switched on in the frequency bands of 80 MHz to 1 GHz and 1.4 GHz to 2GHz at a test voltage amplitude level of 20 v/m and at 80% amplitude modulation - 1 kHz frequency sinusoidal waves. Interference shall be applied to all sides of the speed indicator cover.
During this test the speed indicator must function normally within the limits of the maximum permissible error listed in Article 2.4.1.
5.5.3.3  Resistance to electrostatic discharges
Resistance to electrostatic discharge shall be tested on a speed indicator when switched on preferably with a 6 kV contact discharge or 8 kV air discharge. The discharges shall be applied to the speed indicator cover and to connecting plates in the vicinity of the speed indicator.
During this test the speed indicator must function normally within the limits of the maximum permissible error listed in Article 2.4.1.
5.5.3.4  Resistance to rapid transient electrical phenomena/groups of impulses
Resistance to rapid transient electrical phenomena/groups of impulses shall be tested on a speed indicator when switched on with an open circuit test voltage of ± 2 kV on power supply terminals and ± 1 kV on signal terminals at a repetition rate of 5 kHz. Interference shall be applied to signal leads longer than 3 m, to all inputs and outputs on the d.c. network with leads longer than 10 m, to all inputs and outputs on the a.c. network and to all connections to functional earthing longer than 3 m.
During this test the speed indicator must function normally within the limits of the maximum permissible error listed in Article 2.4.1.
5.5.3.5  Resistance to impact electrical impulses
Resistance to impact impulses shall be tested on a speed indicator when switched on by applying a 1.2/50 µs voltage impact impulse and a corresponding impact impulse current of 8/20 µs:
· at asymmetrical test voltage of ± 1 kV on signal leads longer than 30 m;
· at asymmetrical test voltage of ± 0.5 kV and symmetrical test voltage of ± 0.5 kV on d.c. power leads longer than 10 m;
· at asymmetrical test voltage of ± 2 kV and symmetrical voltage of ± 1 kV on all inputs and outputs of the a.c. power network.
During this test the speed indicator must function normally within the limits of the maximum permissible error listed in Article 2.4.1.
5.5.3.6  Resistance to brief drops in a.c. power voltage, short interruptions and slow changes in voltage 

Resistance to brief drops in a.c. power voltage, short interruptions and slow changes in voltage shall be tested on a speed indicator when switched off on all inputs of the a.c. power network with an input current of < 16 A by applying the following voltage drops: 

· by 30% UN for 0.5 of the period of a.c. power voltage; 

· by 60% UN for 5 periods of a.c. power voltage; 

· by 60% UN for 25 periods of a.c. power voltage; 

and simulated voltage interruptions by dropping voltage by > 95% UN for 250 periods of a.c. power voltage, where UN is the nominal a.c. power voltage value.
During this test the speed indicator must function normally within the limits of the maximum permissible error listed in Article 2.4.1.
5.5.3.7  Resistance to magnetic fields at mains frequency 

Resistance to magnetic fields at mains frequency of 50 Hz shall be tested on a speed indicator when switched on with a magnetic field with an intensity of 30 A/m connected to the speed indicator cover.
During this test the speed indicator must function normally within the limits of the maximum permissible error listed in Article 2.4.1.
5.5.3.8  Resistance to spreading of electrical transient phenomena along power leads 

Resistance to the spread of electrical transient phenomena along power lines shall be tested on a speed indicator when switched on at a power voltage of 12 V with gradual test impulses of: -100 V, +50 V, -150 V, +100 V and -7 V. Only speed indicators that are powered from a d.c. 12 V network in motor vehicles shall be tested. 
During this test the speed indicator must function normally within the limits of the maximum permissible error listed in Article 2.4.1.
5.5.3.9  Resistance to connecting interference from conductors 

Resistance to connecting interference from conductors shall be tested on a speed indicator when switched on at a power voltage of 12 V with test impulses of -60 V and +40 V applied to control, regulation and data lines. Only speed indicators that are powered from an on-board d.c. 12 V network in motor vehicles shall be tested.
During this test the speed indicator must function normally within the limits of the maximum permissible error listed in Article 2.4.1.
6  Initial certification
6.1  Generally 

During the initial certification of speed indicators the following shall be performed:
an) visual inspection;
ao) speed indicator laboratory tests;
ap) speed indicator accuracy traffic test.
6.2  Visual inspection
During the visual inspection of a speed indictor submitted for certification the following shall be assessed:
aq) conformity of the speed indicator with the approved type;
ar) completeness of the speed indicator pursuant to the prescribed technical documentation;
as) whether individual parts of the speed indicator are damaged and whether the speed indicator is functional;
at) conformity of the version of the software in the speed indicator with the version approved during type approval of the speed indicator.
6.3  Speed indicator laboratory tests
6.3.1  Radar speed indicator
The following measuring instruments and equipment shall be used for laboratory tests on radar speed indicators pursuant to Article 5.3.1. During radar speed indicator laboratory tests the following measurements and tests shall be performed:
au) measurement of the frequency of the radar speed indicator transmitter;
av) measurement of the emission characteristics of the speed indicator antenna;
aw) measurement of the output power of the speed indicator transmitter;
ax) measurement of the sensitivity of the receiving part of the speed indicator;
ay) test of the speed indicator aiming equipment;
az) test of the low-frequency part of the speed indicator with a simulated Doppler signal.
During speed indicator tests with a simulated Doppler signal speed indicator error shall not exceed the maximum permissible error listed in Article 2.4.1.
6.3.2  Speed indicators based on other principles
Tests of speed indicators based on principles other than radar shall be performed pursuant to the methodology approved during type approval of the speed indicator. Only parts of the speed indicator that can be tested in a laboratory shall be tested.
Laser speed indicators shall be tested in a laboratory for the operation of the following:
ba) the operation of a rangefinder through an optical bench;
bb) the operation of the speed indicator on a speed simulator.
Furthermore the accuracy of the optical axes settings shall be checked with the aid of a target board.
During speed indicator tests with the operation of a rangefinder, speed indicator error shall not exceed the maximum permissible error listed in Article 3.7.3.
During speed indicator tests with the aid of a speed simulator, speed indicator error shall not exceed the maximum permissible error listed in Article 2.4.1.
6.3.3  Speed indicator accuracy traffic test 
6.3.3.1  Radar and laser speed indicator accuracy test
During radar and laser speed indicator accuracy traffic tests for type approval, vehicle speed shall be measured simultaneously by the tested speed indicator and the reference speed indicator (see Article 5.4.1). During testing, at least 5 speed measurements on passing vehicles at various speeds in both directions (approaching – receding) shall be performed. For a measurement vehicle it shall be possible to use a measuring vehicle with a reference speed indicator. 

Radar speed indicator traffic tests may be replaced by laboratory tests using a speed simulator, working with a real Doppler signal that was acquired by recording the time course of the signal on passing vehicles in real traffic.
Laser speed indicator traffic tests may be replaced by laboratory tests using a simulator, which generates laser pulses with a defined variable delay, thus imitating a moving vehicle to be measured.
During traffic accuracy tests, speed indicator error shall not exceed the maximum permissible error values listed in Article 2.4.2.
6.3.3.2  Sector speed indicator accuracy test
Permanent sector speed indicator traffic tests shall be performed at the speed indicator installation site with the help of a measuring vehicle with a reference speed indicator. The measuring vehicle shall travel through the test measuring sector at least five times, during which the instantaneous or average speed on the test measuring sector is measured with the tested speed indicator and reference speed indicator in the vehicle simultaneously. 
During traffic accuracy tests speed indicator error shall not exceed the maximum permissible error values listed in Article 2.4.2.
7  Follow-up certification
During follow-up certification, speed indicator tests pursuant to Chapter 6 shall be performed.
8  Notified standards
The CMI shall make notifications for the purposes of specifying metrological and technical requirements of measuring instruments and for the purposes of specifying testing methods for type approval and certification, arising from these general measures, Czech technical standards, other technical standards and international technical standards, or standards of foreign organizations, or other technical documentation containing detailed technical requirements (hereinafter referred to as “notified standards”). A list of these notified standards with them assigned to the appropriate measures shall be notified by the CMI together with publically accessible general measures (on the website www.cmi.cz).
Fulfilling the notified standards or fulfilling their parts in the scope and under the conditions of the laid down general measures is considered to be the fulfilment of the requirements laid down by these measures, to which these standards or their parts apply.
II.
JUSTIFICATION 

The CMI issues for the implementation of Section 24c of Act No 505/1990 Coll., on metrology, as amended, these general measures, laying down metrological and technical requirements on legally controlled measuring instruments and testing methods for certifying these legally controlled measuring instruments.
Decree No 345/2002 Coll., laying down measuring instruments to compulsory certification and measuring instruments subject to type approval, as amended, includes highway speed indicators used to monitor observance of the road traffic rules among measuring instruments subject to type approval and certification in item 1.3.1 of the annex “A list of types of legally controlled measuring instruments”.
Thus in order to implement Section 24c of Act No 505/1990 Coll., on metrology, as amended, the CMI issues these general measures for this specific type of measuring instrument, “highway speed indicators used to monitor observance of the traffic road rules”, which lay down metrological and technical requirements for highway speed indicators used to monitor observance of the traffic road rules and testing methods for type approval and certification of these legally controlled measuring devices.
III.
ENTRY INTO FORCE
These general measures shall enter into force fifteen days after they have been published (Section 24d of Act No 505/1990 Coll. on metrology, as amended).
1) International Vocabulary of Metrology – Basic and General Concepts and Associated Terms (VIM)


2) OIML R 91 “Radar equipment for the measurement of the speed of vehicles” – publically accessible on www.oiml.org


3) WELMEC 7.2 Software Guide; publically accessible on www.welmec.org


4)  Government Decree No 480/2000 Coll., on health production non-ionizing equipment.
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