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ANNOTATION 

  

The topic of the diploma work is the study of the speed of cars on the route using 

stationary and portable devices. The analysis of modern radars for measuring the speed 

of objects, the analysis of the radar based on the Doppler effect was carried out. The 

study of the speed of cars on the route was carried out with the help of such devices as: 

stationary automatic speed sensors, radar and laser cannon, manual counting. As a result 

of the comparison of the devices with each other, the conclusions of the use of one or 

another device were formed. Calculations of the accuracy of fixing the speed by each 

method were carried out and compared not only with the car's speedometer, but also 

with the V-BOX GPS system, which provides data on the car's speed and the distance 

covered using data recorded by a satellite. 

The results of the conducted research can be used during the design of systems 

for fixing the speed on the route, and to prevent accidents and injuries to people. 
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 "A=>2=V E0@0:B5@8AB8:8: 

● �8<V@R20=0 2V4AB0=P: 3-1000 < 

● &>G=VABP 28<V@R20==S 2V4AB0=V: ±1 < 

● &>G=VABP 28<V@R20==S H284:>ABV: ±5 :</3>4 

● �1V;PH5==S: 7X 
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● (>:CAC20==S =0 >:C;S@V 

● �CB >3;S4C: 7° 

● �1C4>20=89 Li-ion 0::C<C;SB>@ 750 <�G;  

● �2B>2V4:;RG5==S ?VA;S 20 A5:C=4 1574VS;P=>ABV 

● �V0<5B@ >1'є:B82C: 24 << 

● �V0<5B@ 28EV4=>W 7V=8FV: 3.8 << 

● �V=78 7 1030B>H0@>28< ?>:@8BBS< 

● %BC?V=P 70E8ABC: IP54 

● $>7<V@: 10.4 E 76.5 E 4.1 A< 

KKMOON 032. �0;5:><V@ ;075@=89 2V9AP:>289 =0 700< KKMOON 032, 

>?B8G=89 28<V@R20G :CB0, 2V4AB0=V, H284:>ABV 3 4>72>;Sє H284:> V B>G=> 

28<V@R20B8 2V4AB0=P 4> ?>B@V1=>3> >1'є:B0 2 @04VCAV 700 <5B@V2. #@8;04 S2;Sє 

A>1>R ;075@=89 40;5:><V@ 4;S 28<V@R20==S 2V4AB0=V V H284:>ABV =0 A5@54=VE 

48AB0=FVSE. #@8;04 ?>4V1=>3> B8?C =09G0ABVH5 28:>@8AB>2CRBPAS ?V4 G0A 

?>;R20==S, =0 AB@V;P18I0E, C 2V9AP:>28E FV;SE 01> 2V9AP:>2>-B0:B8G=8E V3@0E 

(AB@09:1>;, ?59=B1>;). 

�0;5:><V@ <0є <>6;82VABP :@V?;5==S =0 @V7=V B8?8 @CH=8FP V ;C:V2 4;S 

<>6;82>ABV H284:>3> @>7@0EC=:C 40;P=>ABV V 1V;PH B>G=>W AB@V;P18. �2060RG8 =0 

F5, ?@8;04 1C45 <0:A8<0;P=> :>@8A=89 C 2V9AP:>28E V A?>@B82=8E FV;SE, ?@8 

AB@V;P1V =0 48AB0=FVW. �@V< 28<V@R20==S 2V4AB0=V 4> >1'є:B0, 40;5:><V@ 2<Vє 

28<V@R20B8 (@>7@0E>2C20B8) H284:VABP 9>3> ?5@5<VI5==S, I>  4>?><030є ?@8 

AB@V;P1V ?> @CE><V9 <VH5=V. 

#@8;04 <0є <>6;82VABP ?@>2>48B8 28<V@8 =0 2V4AB0=V =5 1V;PH5 700 <, ?@8 

FP><C ?>E81:0 28<V@R20==S AB0=>28BP =5 1V;PH5 1 <5B@0. &0:0 40;P=VABP 

@>7@0E>20=0 70 C<>28 A:0=C20==S >1'є:BV2 A5@54=P>W 2V4182=>W 740B=>ABV, "4=VєR V7 

206;828E C<>2 ?@8 @>1>BV =0 <56V 40;P=>ABV 28<V@R20==S, 28<V@R20=89 >1'є:B 

01> 9>3> ?>25@E=S ?>28==0 1CB8 @>7<V@>< =5 <5=H5 2E2 <5B@8 V 1060=> ?;>A:0. 

�0;5:><V@ <0є ?@S<>:CB=C D>@<C :>@?CAC, 0 A0< :>@?CA 28:>=0=89 7 

0=>4>20=>3> 0;R<V=VR. !0 ?5@54=V9 ?0=5;V ?@8;04C @>7B0H>20=V ;075@=89 

?5@54020G V ?@89<0G. !0 ;V2V9 1VG=V9 AB>@>=V @>7B0H>20=89 @53C;SB>@ 
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=0;0HBC20==S<8. !0 B8;P=V9 AB>@>=V @>7B0H>20=89 =525;8:89 OLED 5:@0= V 

:=>?:0 ?5@5<8:0==S @568<V2 @>1>B8. �0;5:><V@ ?@0FRє 2V4 >4=VєW 10B0@5W 

B8?>@>7<V@C CR2, S:C ;53:> 70<V=8B8 ?@8 =5>1EV4=>ABV V <0є V=48:0B>@ 70@S4C 

10B0@5W. 

#@8;04 <0є @S4 DC=:FV9 4;S @>1>B8 2 @V7=8E C<>20E V 4>72>;Sє ?@0FR20B8 2 

BC<0=V, 28<V@R20B8 3>@87>=B0;P=C 2V4AB0=P, є @568< BC<0= + 3>@87>=B0;P=0 

2V4AB0=P, <>65 28<V@R20B8 H284:VABP >1'є:B0. #@8;04 4>72>;Sє H284:> 

?5@5<8:0B8AS <V6 >48=8FS<8 28<V@C (<5B@8/S@48, :</3>4 / <8;V/3>4).  

"A=>2=V E0@0:B5@8AB8:8: 

 �0;P=VABP 28<V@R20==S: 5 - 700 <. 

 &>G=VABP: +/-1 <. 

 �V0?07>= H284:>ABV: 0 - 300 :</G. 

 �>4>=5?@>=8:=VABP: IPX4. 

 �0B0@59:8: 3� CR2. 

 �:@0=: OLED 48A?;59. 

 �>268=0 E28;V: 940 =<. 

  0B5@V0;: 0=>4>20=89 0;R<V=V9. 

 $>7<V@: 83 E 39 E 58 << 

 �>;V@: G>@=89. 

 �030: 223 3@0<. 

 

$040@ TruCam 

�030: 1,50 :3 

$>7<V@: 21,0 E 9,8 E 31,7 A< 

�0E8AB 2V4 2?;82C =02:>;8H=P>3> A5@54>28I0: :;0A8 70E8ABC NEMA 4 / IP55 

2>48 V ?8;C 

�V0?07>= @>1>G8E B5<?5@0BC@: -10 ° % 4> +60 ° % 

#>E81:0 H284:>ABV: ± 2 :< / 3>4 

�V0?07>= H284:>ABV: 0 :< / 3>4 4> 320 :< / 3>4 
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&>G=VABP ?5@5<VI5==S: ± 15 A< 01A>;RB=0 B>G=VABP 

 V=V<0;P=0 2V4AB0=P 28<V@R20=P: ,284:VA=89 @568<: 15,25 <.  

' @568<V ?>30=V ?>3>4=V C<>28 <0:A8<0;P=0 40;P=VABP: 61 <5B@. 

 0:A8<0;P=0 2V4AB0=P 28<V@C H284:>ABV: 1200 <. 

+0A 28<V@R20=P: 0,33 A5:C=48 

�>268=0 E28;V ;075@0: 905 =0=><5B@V2 

$>7AVR20==S ?CG:0 ;075@0: 2,5 <V;;V@04V0= 

�57?5:0 4;S >G59: FDA �;0A 1 (CFR 21) IEC 60825-1 

�0@S4:0 V 0:C<C;SB>@: 

�VBV9-V>==89 ?>;V<5@=89 0:C<C;SB>@ (�0157?5GCє 4> 15 3>48= 02B>=><=>W 

@>1>B8) 

�0@S4=89 ?@8AB@V9: 

�>;>2=89 70@S4=89 ?@8AB@V9: 2V4 110 � 4> 240 � 7<V==>3> AB@C<C 

�2B><>1V;P=89 70@S4=89 ?@8AB@V9: 2V4 11 � 4> 16 � ?>ABV9=>3> AB@C<C 

�?0@0B=5 70157?5G5==S: 

�0E>?;5==S V 715@V30==S 40=8E: �<V==0 SD (?V4B@8<Cє 4> 2 �� V 1V;PH5) 

�8A?;59: 2,7-4R9<>289 (6,9 A<), @>74V;P=>R 740B=VABR 240 E 320 ?V:A5;V2, 

:>;P>@>2VABP 18 1VB =0 ?V:A5;P 

�8A?;59: A5=A>@=89 

"1'є:B82 :0<5@8: 3,1 <530?V:A5;S (2048 x 1536) 75 << 

GPS-?@89<0G: �0=0;8: 20 

�2545==S / 282545==S 40=8E: RS232, ?>A;V4>2=89 :><C=V:0FV9=89 ?>@B 

RS485, A83=0; A?0;0EC 2 =VG=89 G0A, ?>@B USB 2.0, ?5@540G0 7@>1;5=8E 7=V<:V2, 

2EV4 ?V4 %5=A>@=C ?0=5;P. 

#@>3@0<=5 70157?5G5==S: 

"?5@0FV9=0 A8AB5<0: Linux, 7 4@0925@0<8 4;S :>@8ABC20G0 ?@8AB@>W2 

#@>B84VS ;075@465<<5@0<: %8AB5<0 02B><0B8G=>3> C=8:=5==S ;075@=8E 

?5@5H:>4 

$>7<V@ 2V45>: %B0=40@B=89 (>@<0B: 240x180 ?V:A5;V2 V 480x360 ?V:A5;V2 

�V45> @568<8: LP (B@820;5 2V45>), EP (@>7H8@5=5 2V45>) 
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$>74V;P=0 740B=VABP D>B>7=V<:V2: =0 281V@ - 1920x1440 01> 1440x1080 

?V:A5;V2 

,8D@C20==S 40=8E: AES-128, 2V4?>2V4=> 4> AB0=40@BV2 %,� Federal 

Information Processing, Advanced Encryption, �VB=VABP H8D@C20==S - 128 1VB 

 $>73;S=5<> @040@8, I> ?@0FRRBP 2 !�+ 4V0?07>=V G0AB>B. 

 

�8<V@R20G H284:>ABV «����$» 

�8<V@R20G H284:>ABV @04V>;>:0FV9=89 2V45> 70?8ACRG89 «����$» 

?@87=0G5=89 4;S 28<V@R20==S H284:>ABV @CEC B@0=A?>@B=8E 70A>1V2 (&�), 

2V45>70?8AC D0:BC ?>@CH5==S ?@028; 4>@>6=P>3> @CEC, 2V7C0;P=>3> 2V4>1@065==S 

=0 5:@0=V <>=VB>@0, >1@>1:8, 715@565==S B0 2V4B2>@5==S 2V45>70?8AV2. ?@8;04 

?@87=0G5=89 4;S :>=B@>;R H284:VA=>3> @568<C @CEC 02B>B@0=A?>@BC. 

' AB0FV>=0@=><C @568<V: 70157?5GCєBPAS 28<V@R20==S H284:>AB59 2 

4V0?07>=V 2V4 20 4> 250 :</3.  56V 01A>;RB=>W ?>E81:8 28<V@R20==S H284:>ABV 2 

AB0FV>=0@=><C @568<V =5 1V;PH5 1 :</3>4. 

' ?0B@C;P=><C @568<V: 70157?5GCєBPAS 28<V@ H284:>ABV &� ?@8 

>4=>G0A=><C 28<V@R20==V H284:>ABV ?0B@C;P=>3> 02B><>1V;S. #@8;04 70157?5GCє 

28<V@R20==S H284:>ABV 2 4V0?07>=V 2V4 20 4> 250 :</3>4 (?@8 H284:>ABV 

?0B@C;P=>3> 02B><>1V;S 2V4 30 4> 150 :</3>4, ?@8 FP><C H284:VABP ?>?CB=8E &% 

?>28==0 2V4@V7=SB8AS 2V4 H284:>ABV ?0B@C;P=>3> 02B><>1V;S =5 <5=H5, =V6 =0 5 

:</3>4).  56V 01A>;RB=>W ?>E81:8 28<V@R20==S H284:>ABV 2 ?0B@C;P=><C @568<V 

=5 1V;PH5 2 :</3>4. 

'<>28 5:A?;C0B0FVW: 

#@8;04 715@V30є A2>W ?0@0<5B@8 ?@8 5:A?;C0B0FVW 2 =0ABC?=8E :;V<0B8G=8E 

C<>20E: 

• B5<?5@0BC@0 =02:>;8H=P>3> ?>2VB@S 2V4 0 4> ?;RA 60 % 2 B5@<>G>E;V 2V4 

<V=CA 30 4> ?;RA 10 ° %; 

• 2V4=>A=0 2>;>3VABP ?>2VB@S 98% ?@8 B5<?5@0BC@V 25 ° %; 

• 0B<>AD5@=89 B8A: 84 - 106,7 :#0 (630 - 800 <<. $B. %B.). 

"A=>2=V B5E=VG=V E0@0:B5@8AB8:8 =02545=> 2 B01;8FV 1.1. 



19 

 

&01;8FS 1.1 3 "A=>2=V B5E=VG=V E0@0:B5@8AB8:8 «�V78@» 

$568< 28<V@R20==S H284:>ABV AB0FV>=0@=89 / ?0B@C;P=89 

�V0?07>= 28<V@R20==S H284:>ABV, :</3>4  2V4 20 4> 250 

 56V 01A>;RB=>W ?>E81:8 28<V@R20==S 

H284:>ABV, =5 1V;PH5: 

- 2 AB0FV>=0@=><C @568<V 

- 2 ?0B@C;P=><C @568<V 

 

±1 :</3>4 

±2 :</3>4 

�81V@ =0?@S<:C @CEC :>=B@>;P>20=8E 

B@0=A?>@B=8E 70A>1V2 
7CAB@VG=V / ?>?CB=V 

 0:A8<0;P=0 40;P=VABP 28<V@R20==S H284:>ABV 

=0 @V2=V9 4>@>7V ?> ;53:>2><C 02B><>1V;R, <, =5 

<5=H5 

400 

$>1>G0 G0AB>B0 28?@><V=R20==S 24,150 ± 0,1 ��F 

#@0F5740B=VABP 2V4 21C4>20=>3> 0:C<C;SB>@0, =5 

<5=H5 
4 3>48=8 

�87=0G5==S 35>3@0DVG=8E :>>@48=0B ?@8;04C Є (H8@>B0, 4>23>B0) 

%B0=40@B 2V45>:0<5@8 Sony FULL HD 1080 

�@0DVG=0 @>74V;P=0 740B=VABP :04@C 1920E1080 ?V:A5;59 (2 ?) 

�2B><0B8G=5 D>:CAC20==S Є 

�<V=0 :CB0 >3;S4C 
10-:@0B=5 >?B8G=5 

71V;PH5==S 

$53C;R20==S SA:@02>ABV 7>1@065==S Є 

 0:A8<0;P=0 40;P=VABP 2V7C0;P=>3> 287=0G5==S 150 < 
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=><5@=>3> 7=0:C, =5 <5=H5 

&8? 48A?;5R 
,8@>:>D>@<0B=89, 

A5=A>@=89 :>;P>@>289 
48A?;59 

,284:VABP 2V45>70?8AC 3 :04@0 2 A5:C=4C 

 0A0, =5 1V;PH5 1,2 :3 

 

 >1V;P=89 @040@ "$04VA" 

$040@ S2;Sє A>1>R 28<V@R20G 7 @CG=8< 01> 02B><0B8G=8< 70?CA:>< 

28<V@R20=P V ?@87=0G5=89 4;S :>=B@>;R H284:>ABV @CEC B@0=A?>@B=8E 70A>1V2 7 

DV:AC20==S< D0:BC ?>@CH5==S H284:VA=>3> @568<C.  

 • &>G=VABP 28<V@R20=P: ± 1 :< / 3>4; 

 • $>7H8@5=89 4V0?07>= :>=B@>;P>20=8E H284:>AB59: 10-300 :< / 3>4; 

 • �8A>:0 H284:VABP 28<V@R20=P: <5=H5 0,3 A; 

 • %5;5:FVS FV;59 C =0?@S<:C @CEC: 7CAB@VG=V, ?>?CB=V, 2AV FV;V; 

 • $V7=8FS H284:>AB59 FV;V V 3@C?8 ?@8 281>@V =09H284H>W FV;V A:;040є =5 

1V;PH5 3,0 :< / 3>4. 

• ,8@>:89 281V@ @568<V2 4;S :>=B@>;R H284:>ABV:  

- 2 AB0FV>=0@=><C @568<V; - 2 @CAV (2?5@54 ?> E>4C @CEC ?0B@C;P=>3> 

02B><>1V;S V 2 72>@>B=><C =0?@S<:C); 

 - 2 02B><0B8G=><C 01> @CG=><C @568<V; 

 - 7 281>@>< 1;86=P>W 01> =09H284H>W FV;V. 

• �20 48A?;5S (A2VB;>4V>4=89 V @V4:>-:@8AB0;VG=89) 70157?5GCRBP =0>G=VABP 

V ?@>AB>BC C?@02;V==S 70 4>?><>3>R A8AB5<8 5:@0==8E <5=R; 

• �15@565==S 2 ?0<'SBV V=482V4C0;P=8E =0;0HBC20=P ?@8 2V4:;RG5==V 

682;5==S; 

 •  >6;82VABP ?@>2545==S 28<V@R20=P ?@8 70@S4FV 0:C<C;SB>@0; 

 • �@CG=0 7<V==0 @C:>SB:0; 

 • �1C4>20=89 ;VEB0@8: 4;S ?V4A2VGC20==S 4>:C<5=BV2 2 B5<=89 G0A 4>18; 
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 • �VBV9-V>==89 0:C<C;SB>@, 21C4>20=89 2 @C:>SB:C, 4>72>;8BP ?@0FR20B8 7 

@040@>< ?@>BS3>< 16 3>48=. 

"A=>2=V B5E=VG=V E0@0:B5@8AB8:8 72545=> 2 B01;8FR 1.2. 

&01;8FS 1.2 3 >A=>2=V B5E=VG=V E0@0:B5@8AB8:8 @040@ "$04VA" 

#0@0<5B@ �=0G5==S 

$>1>G0 G0AB>B0 24.15 ± 0,1 ��F (�-4V0?07>=)  

�0;P=VABP 28<V@R20=P, =5 <5=H5 300, 500, 800 <  (B@8 @V2=S) 

�V0?07>= H284:>AB59, I> 

28<V@RRBPAS 

10 - 300 :</3>4 

#>E81:0 28<V@R20==S H284:>ABV, =5 

1V;PH5 

AB0FV>=0@=> ± 1,0 :</3>4 

2 @CAV  ± 2,0 :</3>4 

+0A 28<V@R20==S H284:>ABV =5 1V;PH5 0,3 A 

�8A:@5B=VABP ?>@>3>2>3> 7=0G5==S 

H284:>ABV 

1,0 :</3>4 

$V7=8FS H284:>AB59 FV;V V 3@C?8 ?@8 

281>@V A0<>W H284:>W FV;V 

3,0 :</3>4 (A?V22V4=>H5==S 

2V418B8E A83=0;V2 1:100) 

�V;P:VABP :><V@>: ?0<’SBV 2 

+0A 715@V30==S 40=8E 2 ?0<’SBV  10 E28;8= 

�CAB8=0 ?>B>:C 28?@><V=R20==S 2 

72>@>B=><C =0?@S<:C (=0 2V4AB0=V 0,5 <) 

=5 1V;PH5 10 <:�B\A<2 

%5@54=S ?>BC6=VABP, I> A?>6820єBPAS =5 1V;PH5 2,5 �B 

�2B>=><=5 682;5==S  7,4 �, 21C4>20=0 ;VBV9-V>=0 

���  
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&@820;VABP @>1>B8 2V4 ���** =5 <5=H5 16 3>48= 

!0?@C30 682;5==S 6-16 � (1>@B>20 <5@560) 

�030 1;>:C 28<V@R20==S 240 3@0<  

�030 1;>:C 28<V@R20==S V7 @C:>SB:>R 

V ��� 

450 3@0< 

�010@8B=V @>7<V@8  7 @C:>SB:>R (=5 

1V;PH5) 

155E150E61 << 

 

&0:8< G8=><, 0=0;V7 VA=CRG8E <>45;59 4>?;5@V2AP:8E @040@V2 ?>:07Cє, I> 

>18420 B8?8, V !�+ V >?B8G=V <0RBP ?@81;87=> >4=0:>2C DC=:FV>=0;P=VABP B0 

B>G=VABP. �V4<V==>ABV ?>;S30RBP C B><C, I> >?B8G=V @040@8 <0RBP >1<565==S ?> 

?>3>4=8< C<>20<. �>=8 ?>30=> ?@0FRRBP 2 C<>20E BC<0=C, 4>IC B0 A=V3C, >4=0: 

2=0A;V4>: <0;>3> :CB0 4V03@0<8 =0?@02;5=>ABV 28?@><V=R20G0 70157?5GCє 25;8:C 

281V@:>2VABP FV;V. 

!�+ @040@8 <0RBP <5=HC 281V@:>2VABP 70 @0EC=>: 1V;PH H8@>:>W 4V03@0<8 

=0?@02;5=>ABV 0=B5=8, >4=0: 2>=8 740B=V ?@0FR20B8 2 1V;PH A:;04=8E ?>3>4=8E 

C<>20E. 

!0 >A=>2V 0=0;V7C B5E=VG=8E E0@0:B5@8AB8: VA=CRG8E ?@8;04V2 <>6;82> 

AD>@<C;R20B8 28<>38 4> @040@C, I> @>7@>1;SєBPAS: 

● �V0?07>= @>1>G8E B5<?5@0BC@: -20 ° % 4> +60 ° % 

● #>E81:0 H284:>ABV: ± 2 :< / 3>4 

● �V0?07>= H284:>ABV: 0 :< / 3>4 4> 320 :< / 3>4. 

 

$040@=89 :><?;5:A "%B@V;0" 

#@8 @>7@>1FV @040@=>3> :><?;5:AC "%B@V;0" 28:>@8AB>2C20;0AS @040@=0 

CAB0=>2:0, I> 70AB>A>2CєBPAS C 2V9AP:>2V9 02V0FVW 4;S ?5@5E>?;5==S V 2V4AB565==S 

FV;59. "%B@V;0" ?@8=F8?>2> 2V4@V7=SєBPAS 2V4 CAVE V=H8E @040@V2 B8<, I> 740B=0 

>4=>G0A=> 28<V@R20B8 H284:VABP =5 >4=>3>, =5 42>E, 0 2V4@07C 2AVE 02B><>1V;V2, 
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I> ?>B@0?8;8 2 9>3> 7>=C 4VW (2 <560E 4-E A<C3) =570;56=> 2V4 IV;P=>ABV @CEC. 

#@8=F8? @>1>B8 "%B@V;8" 107CєBPAS A0<5 =0 5D5:BV �>?;5@0[8]: 28<V@V H284:>ABV 

02B><>1V;S 70 4>?><>3>R ?>@V2=S==S G0AB>B 28?@><V=R20=>3> V 2V418B>3> 

A83=0;C. "%B@V;0" 28?@><V=Rє :>@>B:V V<?C;PA8 (?@81;87=> 30 =0=>A5:C=4) 2 
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1) 4;S 4@C3>3> V=B5@20;C 3                ; 

2) 4;S B@5BP>3> V=B5@20;C 3                  ; 

3) 4;S 2AVE =0ABC?=8E V=B5@20;V2 3           . 
�0 @57C;PB0B0<8 @>7@0EC=:C =0:>?8G5=>W G0AB>ABV 1C4CRBP :C<C;SB82=C :@82C 

@>7?>4V;C <8BBє28E H284:>AB59 @CEC B@0=A?>@B=8E 70A>1V2 (@8A. 3.1 1). 
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0) 

 

1) 

 

$8AC=>: 3.1 3 �VAB>3@0<0 (0) 9 :C<C;SB82=0 :@820 (1) @>7?>4V;C <8BBє28E 

H284:>AB59 @CEC B@0=A?>@B=8E 70A>1V2 (?@8:;04) 

�=0;V7CRG8 40=V ;>:0;P=8E 28<V@V2 <8BBє28E H284:>AB59 @CEC 02B><>1V;V2 

7 28:>@8AB0==S< :C<C;SB82=>W :@82>W <>6=0 >45@60B8 :V;P:0 E0@0:B5@8AB8: 

B@0=A?>@B=>3> ?>B>:C: H284:VABP 15 % - 2>W 70157?5G5=>ABV (V15%), H284:VABP 50 % 

- 2>W 70157?5G5=>ABV (V50%), H284:VABP 85 % - 2>W 70157?5G5=>ABV (V85%). 
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V15% - F5 H284:VABP @CEC, S:C C B@0=A?>@B=><C ?>B>FV =5 ?5@528ICRBP 15 % 

B@0=A?>@B=8E 70A>1V2. ' ?@0:B8FV @53C;R20==S 4>@>6=P>3> @CEC ?@89<0RBP C 

S:>ABV <V=V<0;P=> ?@8?CAB8<>W =0 40=V9 4V;S=FV. 

V50% (<54V0=0) ?@89<0єBPAS S: A5@54=є 7=0G5==S H284:>ABV B@0=A?>@B=>3> 

?>B>:C 9 28:>@8AB>2CєBPAS 2 B5E=V:>-5:>=><VG=8E @>7@0EC=:0E.  54V0=>R 

=07820єBPAS H284:VABP, 7 ?5@528I5==S< S:>W W45 ABV;P:8 6 02B><>1V;V2, A:V;P:8 

W4CBP V 7 1V;PH ?>2V;P=>R H284:VABR. 

V85% E0@0:B5@87Cє <0:A8<0;P=>-?@8?CAB8<C 4;S 40=8E C<>2 H284:VABP @CEC 

B@0=A?>@B=8E 70A>1V2 V 28:>@8AB>2CєBPAS 4;S ?@89=SBBS @VH5=P 7 >@30=V70FVW 

4>@>6=P>3> @CEC. 

�;S 287=0G5==S 0A8<5B@VW @>7?>4V;C <8BBє28E H284:>AB59 @CEC 02B><>1V;V2 

28:>@8AB>2CRBP 7 V 93 % - V2 H284:>ABV (V7% V V93%). �=45:A 0A8<5B@VW 

>1G8A;RєBPAS 2 B0:89 A?>AV1[1]:                       . (3.4) 

�=45:A 0A8<5B@VW, I> 4>@V2=Rє >48=8FV, C:07Cє =0 A8<5B@VR @>7?>4V;C 

<8BBє28E H284:>AB59 I>4> <54V0=8. /:I> 9>3> 7=0G5==S <5=H5 1, B> F5 >7=0G0є, 

I> :@820 @>7?>4V;C 2V4E8;SєBPAS C1V: <5=H8E H284:>AB59, 0 28I5 1 3 C1V: 

28A>:8E H284:>AB59 (B>1B> 2 B@0=A?>@B=><C ?>B>FV ?5@52060RBP 02B><>1V;V, I> 

@CE0RBPAS 7V H284:VABR 28I5 A5@54=P>W). 

#>@V2=S==S @57C;PB0BV2 42>E ;>:0;P=8E 4>A;V465=P H284:>ABV @CEC. �;S 

B>3> I>1 287=0G8B8, G8 є VAB>B=>R @V7=8FS <V6 A5@54=V<8 <8BBє28<8 

H284:>ABS<8 B@0=A?>@B=8E 70A>1V2 4;S 42>E ;>:0;P=8E 4>A;V465=P (=0?@8:;04, 

4> 9 ?VA;S ?@>2545==S 70E>4V2 =0 4V;S=FV 2C;8FV, 01> @57C;PB0BV2 ;>:0;P=8E 

4>A;V465=P =0 42>E 4V;S=:0E 2C;8FV) =5>1EV4=> ?5@52V@8B8 =0ABC?=C C<>2C[1]: |     |     , (3.5) 

   :         , 
(3.6) 
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45    9     3 A5@54=V <8BBє2V H284:>ABV @CEC B@0=A?>@B=8E 70A>1V2 

2V4?>2V4=> 4;S 1 V 2 4>A;V465=P, :</3>4; 287=0G0RBPAS 70 D>@<C;>R (3.1)[3];     V     3 AB0=40@B=0 ?><8;:0 A5@54=P>W 281V@:8 2V4?>2V4=> 4;S ?5@H>3> 9 

4@C3>3> ;>:0;P=>3> 4>A;V465==S. *S 25;8G8=0 287=0G0є 4V0?07>=, C S:><C 

?5@51C20є D0:B8G=0 A5@54=S H284:VABP CAP>3> B@0=A?>@B=>3> ?>B>:C =0 BV9 65 

4V;S=FV 9 C B>9 65 G0A, :>;8 ?@>2>48BPAS 281V@:>25 >1AB565==S. 

   :   , 
(3.7) 

  3 A5@54=є :204@0B8G=5 2V4E8;5==S <8BBє28E H284:>AB59 @CEC 2V4 

A5@54=P>W 25;8G8=8, :</3>4; 287=0G0єBPAS 4;S 2AVєW 281V@:8;   3 :V;P:VABP 02B><>1V;V2 C 281V@FV. 

/:I> C<>20 (3.5) 28:>=CєBPAS, B> 7 95 % - 2>R 9<>2V@=VABR <>6=0 

AB25@46C20B8, I> @V7=8FS A5@54=VE <8BBє28E H284:>AB59 є AB0B8AB8G=> 7=0G8<>R 

9 28:;8:0=0 =5 28?04:>2>. #@8:;04 @>7@0EC=:C =02545=89 =86G5 2 B01;8FV 3.4. 

&01;8FS 3.1 3 #>@V2=S==S @57C;PB0BV2 42>E 4>A;V465=P H284:>ABV @CEC 

#0@0<5B@ �>A;V465==S 1 �>A;V465==S 2 

%5@54=S <8BBє20 

H284:VABP,   , :</3>4 

17,3 19,0 

%B0=40@B=0 ?><8;:0 

A5@54=P>W,    , :</3>4 

0,34 0,5 

|     |  |         |            . 

   :          √                       . 

&0: S: 1,7 1V;PH5             , B> @V7=8FS <V6 A5@54=V<8 <8BBє28<8 
H284:>ABS<8 2 ?5@H><C 9 4@C3><C 4>A;V465==V є VAB>B=>R.  
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3.2 �>A;V465==O H284:>ABV @CEC =0 <0@H@CBV 

 

%5@54=S H284:VABP @CEC =0 <0@H@CBV 4>268=>R L, :<, 287=0G0єBPAS V7 

A?V22V4=>H5==S[4]:        , (3.8) 

45 t 3 G0A @CEC ?> <0@H@CBC, E2. 

#@>W748 ?> <0@H@CBC ?>28==V 28:>=C20B8AS =5 <5=H B@P>E @07V2 C :>6=C 

AB>@>=C. ,284:VABP @CEC ?> <0@H@CBC =5 ?>28==0 ?5@528IC20B8 2AB0=>2;5=8E 

>1<565=P. ' ?@>F5AV @CEC ?> <0@H@CBC =5 4>?CA:0RBPAS =02<8A=V 7C?8=:8. 

$5єAB@0FVS G0AC @CEC 28:>=CєBPAS >1;V:>2F5<, I> ?5@51C20є @S4>< 7 2>4Vє< 

02B><>1V;S. �;S @5єAB@0FVW 28:>@8AB>2CRBP A5:C=4><V@. 

�>;8 ?>B@V1=> 287=0G8B8 A5@54=R H284:VABP 02B><>1V;S 2 @CAV (B5E=VG=C 

H284:VABP), B> G0A, 28B@0G5=89 =0 7C?8=:8, 2V4=V<0єBPAS 7V 7=0<5==8:0 C 

28I5=02545=V9 D>@<C;V. 

�>;8 ?@> H284:VABP =0 4V;S=FV 4>@>38 4>268=>R L ?>B@V1=0 1V;PH 

4>:;04=0 V=D>@<0FVS, B> H284:VABP 7@CG=> >?8AC20B8 A5@54=V< 7=0G5==S< V 

48A?5@AVєR, I> >B@8<0;0 =072C «HC< ?@8A:>@5==S». !0 ?@0:B8FV «HC< 

?@8A:>@5==S» 287=0G0єBPAS 28<V@>< ?@><V6:V2 G0AC     , 70 S:V H284:VABP @CEC 
7<V=RєBPAS =0 3 :</3>4. 

 

3.3 �>A;V465==O ACG0A=8E B5E=>;>3V9 45B5:B>@V2 @CEC 

 

#5@54>2V B5E=>;>3VW ?@>?>=CRBP =0< @V7=V 0;PB5@=0B828 2 71>@V 40=8E ?@> 

B@0DV:. "4=0: @V7=><0=VBBS ?@8AB@>W2 G0AB> =040RBP @V7=C B>G=VABP 2V4 @50;P=>W 

H284:>ABV B@0=A?>@B=8E 70A>1V2(&�). �V4ACB=VABP 7=0=P ?@> B>G=VABP <V6 @V7=8<8 

?@8AB@>S<8 G0AB> F8BCєBPAS S: A?V;P=0 ?@>1;5<0 S: 4;S 4>A;V4=8:V2 B@0=A?>@BC, 

B0: V 4;S =0C:>2FV2 ?>4V1=8E AD5@ 4VS;P=>ABV. � FP><C @>74V;V @>73;S40RBPAS 

=09B>G=VHV 40=V ?@> B@0DV: 28<V@R20;P=>3> ?@8AB@>R C ?>@V2=S==V 7 VAB8==>R 

H284:VABR @CEC B@0=A?>@BC, C 4>A;V46C20=><C 02B><>1V;V 28:>@8AB>2CєBPAS 
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?@8AB@V9 V-BOX GPS, S:89 =040є <0:A8<0;P=> B>G=V 40=V ?@> H284:VABP @CEC &�. 

� 4>A;V465=V >E>?;5=> 420 :;0A8 B5E=>;>3V9, 0 A0<5 ?@8AB@>W 71>@C 40=8E ?@> 

B@0DV:, S:V є AB0FV>=0@=8<8 (70DV:A>20=V 45B5:B>@8 ?>@CH5=P H284:VA=>3> ;V<VBC) 

V <0;>3010@8B=V ?5@5=>A=V 28<V@R20;P=V ?@8;048 (;075@=0 30@<0B0, @040@=0 

30@<0B0). !04728G09=> 206;82> @>73;S=CB8, S:V ?@8AB@>W <0RBP =091V;PH B>G=89 

71V@ 40=8E, ?>@V2=SB8 2AV B5E=>;>3VW <V6 A>1>R B0 >1@0B8 =09:@0I89 A5@54 CAVE 

20@V0=BV2. 

  !02VBP 7 =09:@0I8<8  70A>10<8 B0 B5E=V:>R ?>E81:8 702648 VA=CRBP V 2V4 

FP>3> =5 2B5:B8. &0: A0<>, =5206;82> S: A0<5 H284:VABP 28<V@RєBPAS C 

DV:A>20=><C <VAFV, F5 4C65 2V4=>A=>, A?@026=S H284:VABP &� =5 @5єAB@CєBPAS 70 

>48=0:>28< ?@8=F8?>< B0:-S: @V7=V ?@8AB@>W G5@57 @V7=V C<>28 <>6CBP @503C20B8 

?>-@V7=><C, =5 28:;8:0RG8 @>71V6=>ABV 2 40=8E. &>G=V 40=V =5>1EV4=V 4;S 

?V4B@8<:8 :>=B@>;R =0 4>@>30E, 0;5 G5@57 25;8:C :V;P:VABP @V7=><0=VB=8E 

B@0=A?>@B=8E @VH5=P, S:V 2?;820RBP =0 DC=:FV>=C20==S  B0 7030;>< DV:A0FVR 

B@0=A?>@B=>W A8AB5<8, C?@02;V==S B0 ?;0=C20==S @CEC. � FVєW ?@8G8=8 

=04728G09=> 206;82>, I>1 40=V B@0DV:C, 7V1@0=V 7 ?@8AB@>W2, 1C;8 B>G=V[15]. 

�8<V@R20==S H284:>ABV B@0=A?>@B=8E 70A>1V2 є 728G09=8< V 206;828< 70240==S< 

D0EV2FS<8-A?5FV0;VAB0< 1030BP>E ?>2’S70=8E 7 4>@>6=V< @CE>< 48AF8?;V=, C B.G 

V=65=5@8, <5=5465@8, 4>A;V4=8:8 B0 >A>10< ?@02>>E>@>==8E >@30=V2. 

&@0=A?>@B=V 035=BAB20 G0AB> 28:>@8AB>2CRBP @57C;PB0B8 H284:>ABV 4>A;V465=P, 

S: >A=>2C 4;S ?@89=SBBS 206;828E @VH5=P, =0?@8:;04 2AB0=>2;5==S >1<565==S 

H284:>ABV, 287=0G5==S G0AC A83=0;V2 A2VB;>D>@0, @>7<VI5==S 4>@>6=VE 7=0:V2 B0 

287=0G5==S 5D5:B82=>ABV :>=B@70E>4V2. � 4>A;V4V 15@5 CG0ABP 45:V;P:0 40BG8:V2 

4;S 28<V@R20==S H284:>ABV. 

'AV FV B5E=>;>3VW <0RBP ?52=V ?5@52038 B0 =54>;V:8, =02VBP =5?@028;P=> 

2AB0=>2;5=89 G8 =0;03>465=89 ?@8AB@V9 1C45 =04020B8 =5:>@5:B=V ?>:07=8:8, 

@>7<VI5==S 2 @V7=8E <VAFSE 1C4P B> AB>2?8, @5:;0<=V 1V;1>@48, 157?>A5@54=P> =0 

4>@>7V, C71VGGSE, ?>AB0E ?>;VFVW G8 ?@8;53;8E B5@8B>@VSE 70 1C4P S:>W ?>3>48, 

B5<?5@0BC@8, <0B8<CBP ?52=V ?>3@VH=>ABV 2 >B@8<0=8E 7=0G5==SE. *V D0:B>@8 

<>6CBP ?@8725AB8 4> @>71V6=>AB59 C H284:>ABV 40=8E B0 7V1@0=V 40=V ?@> 
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H284:>ABV <>6CBP =5 2V4?>2V40B8 B0:8< H284:>ABS< S:V 1C;8 2 4V9A=>ABV. 

�8<V@R20;P=V ?@8AB@>W H284:>ABV <>6CBP @503C20B8 ?>-@V7=><C, <>6;820 ?52=0 

@>71V6=VABP F8E 40=8E. �>A;V465==S ?@>45<>=AB@Cє B>G=VABP H284:>AB59 70 

:>6=8< ?@8;04>< 28<V@R20==S< H284:>ABV, 4> A:;04C S:8E 2E>4SBP DV:A>20=V 

45B5:B>@8 H284:>ABV, ;075@=0 30@<0B0, @040@=0 30@<0B0 B0 @CG=89 ?V4@0EC=>: C 

?>@V2=S==V 7 ?@8AB@>є< 2AB0=>2;5=8< 2 5:A?5@8<5=B0;P=89 02B><>1V;P 45 

7=0G5==S 9>3> H284:>ABV 1C4CBP VAB8==8<8. 

 

 (V:A>20=V 02B><0B8G=V 45B5:B>@8 H284:>ABV 

   

"A=>2=8<8 :><?>=5=B0<8 DV:A>20=8E  02B><0B8G=8E 45B5:B>@V2 є 4>@>6=V 

40BG8:8, B0:V S: 157?>A5@54=P> 70DV:A>20=V =0 4>@>7V C 283;S4V 42>E 7’є4=0=8E <V6 

A>1>R ;V=V9 A5=A>@V2. �;S 4>A;V465==S, 28:>@8AB>2CєBPAS ?>?5@54=P> AD>@<>20=0 

;V=VS. %:;045=C 7 40BG8:V2 ;V=VR ?V4:;RG0RBP 4> ?@8AB@>R RoadPod VT 2V4 

:><?0=VW MetroCount, S:89 @>7B0H>20=89 =0 C71VGGV 4>@>38 6828BPAS 2V4 

0:C<C;SB>@0 12 2>;PB. %D>@<>20=0 ;V=VS ?V4:;RG5=0 4> >4=>:0=0;P=>3> 

H;59D>2>3> A?>2VIC20G0, S:89 ?V4:;RG0єBPAS 4> <V:@>?@>F5A>@0. #>?5@54=P> 

AD>@<>20=0 ;V=VS 4Vє S: V=AB@C<5=B 4;S 28S2;5==S ?@8ACB=>ABV B@0=A?>@B=>3> 

70A>1C B0 @CEC 2?5@54 <0H8=8. *5 :>@>B:89 >?8A 2AB0=>2;5==S ?>?5@54=P> 

AD>@<>20=>W ;V=VW: 

• �2V ;V=VW 40BG8:V2 2AB0=>2;5=V =0 281@0=><C <VAFV, S: ?>:070=> =0 $8A.3.2. 

 

$8AC=>: 3.2 3 #@>F5A <>=B06C 4>@>6=VE 40BG8:V2 

https://metrocount.com/products/roadpod-vehicle-tube-classifier/
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• �20 4>@>6=V 40BG8:0 7’є4=0=V 7 42><0 ;V=VS<8 2A5@548=V MetroCount. *V 

420 40BG8:8 ?V4є4=0=V 4> <V:@>?@>F5A>@0. 

• #>B@V1=> ?5@5:>=0B8AS, I> є =0S2=5 ?V4:;RG5==S 40BG8:V2 ?5@54 B8<, S: 

@>7?>G0B8 71V@ 40=8E. $8A. 3.3 ?>:07Cє MetroCount, S:89 3>B>289 4> DV:AC20==S 

40=8E. 

 

$8AC=>: 3.3 3 �>@>6=V 40BG8:8, 2AB0=>2;5=V =0 4>@>7V 

• �><1V=0FVW A83=0;V2 2V4 ;V=VW 40BG8:0 B0 A83=0;C 45B5:B>@0 >1@>1;SRBPAS 

<V:@>?@>F5A>@><, I> ?@872>48BP 4> DV:A0FVW 40=8E ?@> B@0DV:. �AV 40=V 1C4CBP 

2V4>1@065=V V 70?8ACRBPAS <V:@>?@>F5A>@><. 

• �0=V <>6=0 70DV:AC20B8 H;SE>< 7020=B065==S WE 70 4>?><>3>R >A>18AB>3> 

:><?’RB5@0, S:89 ?V4:;RG5=89 G5@57 (?>A;V4>2=> ?V4’є4=0=89) :015;P (USB). 

 

 �. $040@ V ;075@=0 30@<0B0 

 

"1;04=0==S 4;S @CG=>W DV:A0FVW, B0:5 S: @040@ V ;075@=89 ?VAB>;5B 2A5 I5 

H8@>:> 28:>@8AB>2CєBPAS 4;S B8<G0A>2>3> 71>@C 40=8E. "4=0: 2V= >1<565=89 

G5@57 157?5:C, 20@BVABP B0 A:;04=>ABV ?>3>4=8E C<>2. /: @040@, B0: V ;075@=0 

30@<0B0 28<V@RRBP H284:VABP. �D5:B82=0 2V4AB0=P 28<V@R20==S 4;S 

@04V>;>:0FV9=>W 30@<0B8 AB0=>28BP 2V4 60 <5B@V2 4> 3000 <5B@V2. �;S B>G=>3> 

28<V@R20==S H284:>ABV @04V>;>:0FV9=0 30@<0B0 ?>B@51Cє ?@S<>W 2848<>ABV, V =5R 

;53:> :5@C20B8 ;R48=V. "4=0:, S:I> B@0DV: V=B5=A82=89 01> S:I> B@0=A?>@B=8E 

70A>1V2 25;8:0 :V;P:VABP, <>6CBP 7=04>18B8AS 420 A?>AB5@V30GV, 01> =02VBP 1V;PH5. 

�075@=0 30@<0B0 01> ;V40@ ?VAB>;5B 3 F5 B5E=>;>3VS 28S2;5==S B0 287=0G5==S 
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2V4AB0=V, S:0 28?@><V=Rє A5@VR V<?C;PAV2 V=D@0G5@2>=>3> ;075@=>3> ?@><5=S 4;S 

28<V@R20==S H284:>ABV FV;V. &5E=>;>3VS <>6C ?@>3@0<=> V3=>@C20B8 =53>4C, 

=02VBP A8;8 ?@><5=S 28AB0G8BP I>1 AB@V;SB8 :@V7P A:;>. �;5 ;075@=89 ?VAB>;5B 

<0є 2C7P:5 ?>;5 7>@C, 0 @04V>;>:0FV9=0 30@<0B0 <0є H8@>:5 ?>;5 >3;S4C B0 

70?@>3@0<>20=5 ?>2V4><;SB8 ?@> =090:B82=VH89 01> =09H284H89 02B><>1V;P. 

$8A. 3.4 ?>:07Cє S: @040@, B0: V ;075@=C 30@<0BC. 

 

$8AC=>: 3.4 3 $040@ V ;075@=0 30@<0B0 

 

  $CG=89 ?V4@0EC=>: 

 

$CG=89 ?V4@0EC=>: 01> B0:>6 2V4><89 S: D>@<C;0 H284:>ABV @CEC B0:>6 

28:>@8AB>2CєBPAS 2 FP><C 4>A;V465=V. �5 H284:VABP @CEC 287=0G0єBPAS 4V;5==S< 

7030;P=>W 2V4AB0=V 2V4 G0AC @CEC 02B><>1V;S. � A0<5 @>7@0EC=>: ?@>E>465==S 

?@S<>;V=V9=>W 4V;S=:8 >1@0=>W 4>@>38, DV:ACRG8 G0A, S:89 =5>1EV4=> 4;S 

?@>E>465==S 7040=>W 2V4AB0=V, =0725<> WW «7>=>R A?>AB5@565==S». �;S FP>3> 

5:A?5@8<5=BC >1@0=0 ?@S<0 4V;S=:0 4>@>38 45 @>7B0H>20=0 @>7<VB:0 4>268=8 

«7>=8 A?>AB5@565==S». �18@0RG8 40=V, ?52=89 A?>AB5@V30G 70?CA:0є B0 7C?8=Sє 
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