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Study on the Factors Affecting the Calculation of Actual
Vehicle Speed by the Longitudinal Distance of Reference
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Abstract: The driving recorder can completely record the image information of the longitudinal driving section
of the vehicle before the accident, and obtain the accurate vehicle driving speed by solving the video of the
driving recorder, which is of great significance for the fair, scientific and reasonable responsibility of the traffic
accident. However, the perspective relationship formed by the distance of the longitudinal distance of the ref-
erence object in the space will lead to calculation deviation, affecting the calculation result of the vehicle speed,
and limiting its application and promotion. Based on this, this paper designs a cruise speed of 30km/h, 50km/h,
70km/h, and the longitudinal distance between the reference object and the driving recorder is 1-20m, with an
interval of 1m, and explores the longitudinal distance of the reference object to the driving recorder. The impact
of vehicle speed calculation. Interpolation calculation based on matlab, fitting the longitudinal distance of the
reference object, calculating the relationship between the vehicle speed and the actual vehicle speed. The ex-
perimental results show that the closer the reference object is to the longitudinal distance of the vehicle, the
higher the vehicle speed is, the smaller the deviation of the calculated vehicle speed is. When the vehicle speed
is 30km/h~70km/h and the longitudinal distance is less than 15m, the fitted vehicle speed relation is It has high
precision and can be used to correct the deviation caused by the traditional method of vehicle speed calculation,
which is conducive to the fairness of traffic accidents.
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Figure 3. the next frame of calculation

HE 3. FeRSEM

(5) WEFAEFEIAET S A AB ISEbrEER L
(6) HARTAMIEIL P MEIABIS I S AB N AT RUESLV -

L L I

t (M m, j/f L (3
m, +m, m, +m,
2.3 ETMHEBRMRE RS A

FET BRSO E TV, B N TR AT DS B AT SR B R A, N TR RN ER &
V2R i S5 ORI, SEMLEREECN AR 5, H AT SR 3l 1) TS T B AR 2.1 R SR, (RS BT
AT ZEAR S UG T S ZE 3047 T B mT DA R AE — € T SR N IR . AR, B Tk B R A R A
BN THEAE, R EESy s P4, M TESERPIE TEEER, FANMAEEREREZER, 7JH
SVEZE . RCERREE R A, R HE U I N CVER S0 2 BN 1) BR BT Rl s A R T R 52

BT AN LA B RIBR I, 22 K2 R B S NAE SR BOM SS TR Ik U e R e X Rt b, S R GR SRk
WSt TH B 7 IR 5 vE AR I R IR T R T — B S B A R R AT B R U L R G
(Truthview VACAR VD) , ZRGHSE “FHBAUME G E LT E ¥ RE” « “IIHHEAREBHIEFRA
5T RR” . “EMSHMRRETRA” « “EWEPITBEERE RGN H IR0 T BOE B A
BHERHE T RR” EANT RS RS TH THE Z M & T I EFATHEE .

FET I RGERHAT ZE1E S I G 1) B2 T R nT A R0EE S NN BRI IR 22, SRR R SR, TRIESL
P — 2k . BT RERR A T

(1) EARTEERRA RS I IR 2R3 v

v=— 4
T
Horp, S, N EAREIRIESE | AMRE RN B Se bR s IR R, T M R o
(2) HIRFAHES MR AN LR sl esE S,

Lep
Si — AP S (5)
LAiBi
S, Lyg 88T WIS R S IBIRHE S 2 IO KR, Lop W | WIS E R 1 2 R 1
P 5551+ K Wifs i 5 UG - S B RRFE i P, 2 B AR I B LRBE RS, S NS IRIISEPRKRE o X TR AR

200 INFATS Conference in Changsha, November 14-15, 2019



JEE DX 1) — 4 249 SROSURRAIE A B0 B 7 BB iR ) B2 X 1) — 248 2 HROBURFALE s 1 BT A DR AE A A 5 BB o B0 T A
SHRHE R, Ly ES T USRS R B 55 OO BE A W P 1 i 58 BE ELAE U JE O PTI B b 2 R P
i (KPS IS AE U TR B, Lo WPRANMRRAE 5 AP AR — DRI R 5 15 58 1+ K i a2 A AR
B .

(3) fRFEFHK T T

2R PR P IXC 1] — 245 24 AOSURFAIE s 1 B3 B be R JRE B 2 [X 1) — 4 240 SROSURFAE i 50 B TR AR £ A B &
GHRE T AN IRYREAE RN, RS R SR R AR AR SR K, SRR

k=[i— j|min L. i<t p] j <[t pl} 6

Hef, AL B ONBCEAEH S ORI Y IR P s ELAE ORI B M Tk AR 2R P 1 5 > S Iy
fERG, ARSI —RHER, B ASMME RHES, A NS WS R b3 — RHIE s 2 8 Ak hs, B,
J9HSJ MRS RS R R 3 AR B HRARR, Lyg o8 D URSAR ST B R T3 R RS 5 ] RS AR R (R
5 TRHIE R T IE AR AR I B BE RS, p RS ER R B

(4) RYEERWIRS R 5 EE b T (1 2 BRI s 1 IZ R A B DL R A ot i S LR i TR 435 L SRS S TR
YRS AE s BRI ) A7 B TSP S 5 H
3Lee,

2 @)
Z LPk Pea

k=i-1

v, Lop % 1 WIRHE S T IS IRYIRHAE A B 5 1+ LW ER T 2 AR R A B,y 2 W25 AR
PRIVEEE R, Lpp S K WS RS A 2 I RAE i B 538 K+ 1 WU i 57 B 5 2 TR RR T
P, Z B HEAFRH ELIR, 1 =(1,2,...,p-2), P NFHEEEIGISE.

FH T A A1 P it 2 8] B TR) A S (AR R A £=25 B, t=0.04s), ZEAEslPIRETTIL UM ELIZS), )
LS AG AN BN A 0 a1 =X

(5) # H>1.5, MMEIER A7 BAEFERIEE VATHFT A G, KM XA E 1L 5 (O m] (A7 B R EES 14T
% p AEEWLn).

WﬁmwaQM+% (8

S, WO IR ERE,  f OUTRILA AR .

PEEUBLAR TSR GEIA B T A ORGSR, B Al A28 R R SR AR L DRIIE SR — 3
VI B HOR ORI R0 RS0 AT BORRE, MRV T Fe SR TR TR R SIS B
S BIRMERE I, FE T U SR GERE 6 R SR STROE AP . (LA A AR T o 8 b 5
RSN R, e N SRR B 4

Tt Rt GERT WA RV R B ARG, HOR A 17 7 ) B 6 Rt 7k
IR, KBRS SO BRI, SR T 2
3 SRRt

T IEE R, AT W TR o 15 2 IR 1B 2 AT 2% (R R A 0, iz s

ERIER, WE 4 PR, ZMRAXXS TR E @R, SEi B S0 IR TR 2 22 3T 5 ok
AR AL LA o

INFATS Conference in Changsha, November 14-15, 2019 201



) SE4
32K
Figure 4. Longitudinal perspective relationship
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Figure 6. Experimental flow chart
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Figure 8. Truthview VACAR V1
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Figure 9.Actual speed detection
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Table 1. Vi=30km/h Calculate vehicle speed and deviation table
& 1. Vi 30km/h HEERSRER

PSR L ZRE Vi

MFEEE (m) ARV (km/h) WZ%
(km/h)
20 23.0 23.3
19 23.9 20.3
18 24.3 19.0
17 23.7 21.0
16 25.0 16.7
15 25.5 15.0
14 25.9 13.7
13 26.3 12.3
12 26.5 11.7
11 30 26.7 11.0
10 27.0 10.0
9 26.5 11.7
8 275 8.3
7 27.9 7.0
6 28.3 5.7
5 28.8 4.0
4 29.2 2.7
3 29.6 13
2 29.8 0.7
1 30.1 0.3
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Table 2. Vi=50km/h Calculate vehicle speed and deviation table
3 2. Vi 50km/h SHEERSRER

J A 2T T Y A
WEEEE (m) SEZEEV (ki) f *‘E%‘Ifnjf*@ Vx 2%
20 375 25.0
19 38.4 23.2
18 39.3 21.4
17 40.2 19.6
16 40.3 19.4
15 40.4 19.2
14 40.8 18.4
13 41.6 16.8
12 419 16.2
11 50 42.1 15.8
10 41.6 16.8
9 42.8 14.4
8 437 12.6
7 44,6 10.8
6 45.8 8.4
5 46.3 7.4
4 47.2 56
3 48.1 3.8
2 49.6 0.8
1 51.0 2.0
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Table 3. Vi=70km/h Calculate vehicle speed and deviation table
& 3. Vil 70km/h SHEERSRER

2 Sy T 7S
WEEEE (m) SEZEEV (ki) f *‘E%‘Ifnjf*@ Vx 2%
20 62.9 10.1
19 63.8 8.9
18 64.7 7.8
17 65.5 6.4
16 64.9 7.3
15 66.4 51
14 66.7 4.7
13 66.8 4.6
12 66.9 4.4
11 70 67.1 4.1
10 67.5 3.6
9 68.1 2.7
8 68.8 1.7
7 70.1 0.1
6 71.4 2.0
5 71.6 2.4
4 71.6 2.3
3 713 1.9
2 71.0 1.4
1 70.5 0.7
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Figure 10. 30km/h Speed fitting curve
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Figure 11. 50km/h Speed fitting curve
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Figure 12. 70km/h Speed fitting curve
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Figure 13. Relationship between the longitudinal distance and the vehicle speed
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Table 4. Calculation deviation table

®4 HERER
HIPER (m) TR (km/h)  SEBREE (km/h)  fE
5 36.3 9.3%
10 34.8 0 13%
15 334 16.5%
20 320 20%
5 60.8 1.3%
10 58.7 60 2.2%
15 56.2 6.3%
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20 53.1 11.5%

5 54.2 31.5%
10 56.8 80 29.0%
15 58.3 27.1%
20 61.5 23.1%
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Figure 14. Calculation deviation figure
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(1) FIRAT AL A 2R N T 2R S PR AT BOR BE, 1 AT B — e i, SR A R,
FEFAT AL SR AT S 10 2 R OR LA S SR 0 , o5 2 IR O 1) 08 K, B8 10 ek Al 22 AR Bl 2 1K

() - EGEEENA, MFEZMET, T REEER, SRR H 4 R .

(3) 2k matlab X SEEHIEARAE T 5 G M ST N B R SEPR R S T R N ok R 5, JFIRIIE
T %R ALy 30km/h~T70km/h I (FE 1, M2ETAT AL AC R T AR I E IR 3R T S 51K

(4) SRS RN T AR R A BE AR S REM, R REER BN S LR L . 2R 1 A% L LA % 4 B B
B AR TSR
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