Table 1. Specifications of sensors utilized for SSR measurement.
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	Type

	
	IR (GP2Y0A02YK0F)
	Laser (L1-40)

	Operational voltage [V] / current [mA]
	4.5 to 5.5 / 33 to 50
	3.7 to 5.2 / 86 to 122

	Measuring distance [cm]
	20 to 150
	5 to 4000

	Response time [ms]
	39
	30

	Measuring time [ms]
	44
	33

	Sensing method
	Reflective
	Reflective

	Weight [gr]
	5.03
	15.8

	Height [mm]× Width [mm] × Length [mm]
	21.6 × 18.9 × 44.2
	14.3×36.61×54.33

	Output type
	Analogue
	Analogue

	Operating temperature [℃]
	-70
	-10 to 50




Table 2. Variance analysis effect of roughness classes on SD roughness index
	Source of variation
	df
	                                 Mean of square

	surface
	2
	      0.209**

	Error
	9
	0.001

	Total
	11
	

	   ** Significant at the 0.01 level








Table 3. Variance analysis of effective factors on the SD roughness index
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	df
	Mean of Square

	Method
	2
	0.523**

	Velocity
	3
	0.005ns

	Surface
	2
	2.625**

	Method × Surface
	4
	0.114**
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	6
	0.005ns

	Velocity × Surface
	6
	0.002ns

	Method × Velocity × Surface
	12
	0.002ns

	Error
	108
	0.003

	Total
	143
	

	** and ns means significant at 0.01 level and non-significant respectively





Table 4 Variance analysis of the interaction between measurement method and surface roughness at each speed.
	Vilocity (km/h)
	(Method × Surface)
	R square

	
	df
	Mean of squares
	P value
	

	1
	8
	0.22
	p<.0001
	0.98

	2.6
	8
	0.21
	<.0001
	0.97

	3.5
	8
	0.24
	<.0001
	0.97

	4.8
	8
	0.17
	<.0001
	0.9




Table 5. Effect of different speeds and roughness classes on the SD roughness determination index obtained by the laser sensor
	Source of variation
	df
	Mean of squares

	Surface
	2
	1.002**

	Velocity
	3
	0.012ns

	Surface × Velocity
	6
	0.004ns

	Error
	36
	0.007

	Total
	47
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