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Braking intention identification for electric power hydraulic

booster braking system
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Abstract: Aiming at the problem that the braking distance was too long due to insufficient pedal force of the
driver in an emergency, the research took the electric power hydraulic booster braking system as the
research object and proposed a method for identifying braking intention based on Hidden Markov
Model. The booster motor was controlled to perform normal or emergency braking boost based on the
identification of braking intention. The rotation angle, rotation speed and vehicle speed were selected as the
identification parameters. The identification parameter data set were divided with the brake intensity as the
limit to train the parameters for identifying the normal and emergency braking models, and a recognition
model library was built. The driver’s braking intention was determined by comparing the log-likelihood
estimation of each model library. The results show that the model can accurately identify the braking

intention in real-time. When the pedal force was constant, the booster with braking intention recognition
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control has better braking effect and improves driving safety.
Keywords: electric power hydraulic braking booster; Hidden Markov Model; identification parameter;

braking intention identification
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Fig. 1 The structure diagram of Electric Power Hydraulic booster
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Fig. 2 Electric Power Hydraulic booster Braking System
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Table 1 The parameters of booster motor
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Fig. 3 The following result of pedal push rod displacement and load
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Table 2 The vehicle parameters of a SUV
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Fig. 4 The relationship between brake master cylinder pressure and brake strength
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Fig. 5 The co-simulation model of Electric Power Hydraulic booster Braking System
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Fig. 6 The input shape of brake pedal force
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Fig. 9 The identification of braking intention
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Fig. 10 The verification results of braking intention identification

42 EERR

B Rty HMM 2805 A S H 3l s By 77 #0945 1 245 v o 78 A R] 40 3 e ol sl 385 A 0 i AR 2R AT 05 B
D5 EA A D9 0t 4 38 53 5 D9 50 A1 100 km /b, il 2 85 AR J1 B R AE 8 200 N 22 4R R 23 5 2 300, 400 FI
500 N/s,

il Sl 2 U 45 R P 11 B L 72 300 1 500 N/s (4 B A 3 i A e, 78 P it B2 2% 10 il 2 2 P A AR
S — 3, 43 A TEE I S AR A sh B 7E 400 N/s BESAR T H A T 1 3 2 B R B E 423l 50 km/h
NIEHE§ 3 AE 100 km/h doh B A® s, O HAE R 12 Fros AR i 3 i B g 1 3l 2R e b 4 i A% R
f14 %25 3 B3 44 3 T P B g A LR AT PR B AR A K S s S R AL Bl 0 L o o8 4 3 B A A6
o RIS H4 A 10, 1 Bl D SR M E R Y 4.9 MPa #80%) 6.7 MPa, LUR LSRG HI 2 J7 . 53 4h, B A
71400 N/s (g SR bl DL R 4l 13 0k ] 3l 758 181 9R 301 45 2R 9 52 0

-
o2 r ® (]
=
&
=
ﬁg
R o1
2 1 O
O 50 km/h43
@ 100 km/h%3
0 | |
300 400 500

BB AR ALAR(N-s)

B 11 FIHEERINER

Fig. 11 The identification results of braking intention
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Fig. 12 The simulation results of various working condition
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