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Abstract: The speed and stability of signal transmission and processing in the brake-by-wire control system has a
decisive impact on the whole braking control efficiency, also is one of the main factors affecting the braking
distance and constancy. Different development platforms and communication types have different effects. Based
on VS.NET platform and serial port communication mode, the brake-by-wire control system was designed and
developed, focusing on the two objective elements of braking control efficiency and reliability, the performance
verification of the line control brake control system was carried out, including braking demand analysis,
development background introduction, system design, and performance verification under three typical working
conditions as emergency continuous braking, inching braking and conventional continuous speed limit.
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Fig. 1 vehicle braking process
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private void stay_upl(object sender, MouseEventArgs ¢)
{
stay1.Stop();
uptimel = stayl.Duration;
stayl.ClearTimer();
AEREEa S CR I IFAS:H
total +=1;
//textBox1.Text = (uptimel +
Convert.ToDouble(Effective itinerary.Text) *
Convert.ToDouble(total_trip_time.Text)).ToString();
IR BRI ZEAS S R BRI (8] = ZEBR T R I [ -2 R 2 A AT R
R ZE R B IABIN * BT LA 4 R 4
textBox1.Text = (uptimel-
Convert.ToDouble(Effective itinerary.Text)*2*
Convert.ToDouble(total trip_time.Text)*
Convert.ToDouble(textBox11.Text)). ToString();
textBox12.Text = uptime1.ToString();
11T BT S5 0 oA S5 368 B o 95 S 1 ]
textBox3.Text = set_message(9, 0).ToString();
/1T TSRS B A 1% BIECUNSC R BT T AL Y B [h)
if ('ECU_port.IsOpen)
{
ECU_port.PortName = ECU_port name.Text;
ECU_port.Open();
}
time to ECU.Start();
ECU_port.WriteLine("send");
label33.Text = total. ToString ();
}

ARG A ERAE S I I 2 B .

nEaE

BEHHTE

R

B2 Brreefe st

Fig. 2 software operation interface
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Fig. 4 system physical structure
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Table 1 Test results of emergency full stroke continuous
braking

Ay ME R SLg Lahe w0
T L L B i HE
1633.9661 1793.9661 0.01 1.2159  1.2159  18:29:30 54k
2137.0218 2297.0218  0.0058  1.2343  1.2343  18:29:33 4k
2952768  3112.768  0.0059  1.2622  1.2622  18:29:37 ¢4k
2772.1138  2932.1138  0.0058  1.3147 13147 18:29:41 H§4k
22513903 2411.3903  0.0052 12143  1.2143  18:29:44 Fi4:
20115605 2171.5605  0.0059  1.1973  1.1973  18:29:46  Hf4k
1786.2685 1946.2685  0.0105  1.2151  1.2151  18:29:49 H§4:
1770.0894 1930.0894  0.0068  1.2582  1.2582  18:29:52  H§4:
1698.6882 1858.6882  0.0057  1.1931  1.1931  18:29:54  H§4:
1561.5987 1721.5987  0.0057  1.2632  1.2632  18:29:56 H§4:
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Table 2 Test results of multiple partial stroke point braking

22 L x

B BESM G560 L w1
S ] L ¢

393.0284  553.0284 0.0092 1.2391  1.2391  18:39:39 i3k
369.3934 5293934 0.0131 1.2968  1.2968  18:39:40 i3
362.0963  522.0963 0.0064 1.2514  1.2514  18:39:42 i3k
394.5845  554.5845 0.0061 1.221 1.221 18:39:44  fizh
4192306  579.2306  0.006  1.2354  1.2354  18:39:45 i3}
434.7465  594.7465 0.0053 12441 12441  18:39:47 iz
475.6106  635.6106 0.0061 1.2373  1.2373  18:39:48 i3k
514.1831  674.1831 0.0093 12413 12413  18:39:50 fizh
610.6527  770.6527 0.0059 1.2195  1.2195  18:39:51 i3l
313.3019 4733019 0.0057 1.2513  1.2513  18:39:52 i3k
409.1276  569.1276 0.0058 1.2559  1.2559  18:39:54 i3k
4112074  571.2074 0.0093 1.3088  1.3088  18:39:55 i3l
489.9303  649.9303 0.0056 1.2208  1.2208  18:39:57 i3l
521.9173 6819173 0.0081 12379 12379  18:39:58 Jizh
337.352 497352 0.006 1.2254 12254  18:40:00 fizh
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Table 3  Test results of preset 0.5 stroke braking

G54 . AR .
i e g an ey 18 TGRS ECUICE NI

R s ,ﬁf} v ?ﬁHgﬂij W E B %Jg
FFELmT IH] - L)

2079.7449 2159.7449  0.0056  1.2465 12465 18:58:59 4k
2395.0368 2475.0368  0.0056  1.3759  1.3759 18:59:03 FF4:
3006.7336  3086.7336  0.0057  1.2834  1.2834 18:59:07 ¥4
2689.9571 2769.9571  0.0057 13114 13114 18:59:10 ¥4k
2953.1701 3033.1701  0.0054  1.311 1311 18:59:14 H¥4:
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Table 4 Test results of preset 0.6 stroke braking

[ o
RIS AEME (% ECUKE LEON
SR W R R R
i
2602.213 2698.213 0.0057 1.2839 1.2839 18:51:56 FF4k
2242.014 2338.014 0.0057 1.2945 1.2945 18:51:59 FF4t
4818.026 4914.026 0.0106 1.2308 1.2308 18:52:05 FF4t
4651.437 4747.437 0.0061 1.2785 1.2785 18:52:11 ¥4t
3826.113 3922.113 0.0085 1.2214 1.2214  18:52:15 F§%:
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Table 5 Test results of preset 0.7 stroke braking

fE5 4% . R ZE AR o
o, AR 55 ECU WCE . K
RANAE S , WeEl e mE
o [T =Y S N s D SN EE Ny By}
FFELmT [H] FA B
2917.407 3029.407 0.2444 1.7582 1.7582  18:56:53 Ff4k
2386.298 2498.298 0.0057  1.2059 1.2059  18:57:17 ¥4
1970.032 2082.032 0.0059 1.2126 1.2126  18:57:20 4k
2162.13 227413 0.0062  1.2559 1.2559  18:57:23 4
2810.067 2922.067 0.0057 1.2244 1.2244  18:57:31 Ff4k:
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