$57% 870 17 S-S D | A = SO SO Vol. 57 No.7
2025471 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jul. 2025

DOI:10. 11918/202405013
BHEMENREERINAZSITIMENLZE R

A R R o B gie’
(1. b Tl K% Wi ac @b, b5 100124 ;2. AL B # A B & B F A PR 7], b5 100071)

T OE NTESEABN T ERARAFETENETENALAMETRL AN H, T TAMENALE R EHE
MBRERAER, AL T EABNER LN NBEANRLRE, BHET 36 4 HRARERELE/ GNNENER g/
THB A IE A BN E, B RRE R AT MRS C2ERETMEFETHETR, NE T A @B
N HABMERNGARE SN ERL AN EE ST B NE T LGP, & REV . AT &SR A2 I AN %
A BRREFAER G, P AR BERAERX TWABAMETRLAERARE ARATHH TRARE RAEGKRL
Ak B G R T ) AR IE A B AL AU B R AR P EOR S G PA AR S S R B AR

KW BE A BN L AB TS P Rt B BN A A5 RIER

hESES . U491.7 XHRFRRAD . A XEHES: 0367 —6234(2025)07 - 0052 - 09

Safety impact of predictive-forward-collision-warning on
human-driven leading vehicle in mixed platoon
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Abstract: To evaluate the impact of predictive-forward-collision-warning ( PFCW ) on the driving safety of the
human-driven leading vehicle during rapid deceleration of the preceding vehicles on freeways, this study designed a
connected mixed platoon featuring a human-driven leading vehicle and developed a connected human-machine
interface (HMI) with PFCW functionality. Thirty-six participants were recruited for driving simulation experiments
that considered platoon configuration (single vehicle or platoon) and connectivity condition (with or without). By
selecting driver behavior characteristic indicators, surrogate safety measures, and vehicle operation indicators, the
impact of PFCW was analyzed in terms of drivers’ longitudinal risk avoidance behavior, dynamic collision risk, and
overall safety of the mixed platoon. The results indicated that PFCW enhances drivers’ longitudinal risk avoidance
capabilities and reduces the collision risk of the leading vehicle. The leading vehicle in the connected mixed
platoon mode demonstrated the best performance in terms of driver safety, ultimately improving the overall safety of
the mixed platoon. The findings provide valuable insights for optimizing PFCW information, developing navigate on
autopilot system, and promoting the implementation of connected mixed platoons.

Keywords: mixed platoon; predictive-forward-collision-warning ( PFCW ) ; human-driven leading vehicle;

longitudinal risk avoidance characteristics; driving simulation technology; surrogate safety measures
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Fig.1 Composition of the connected mixed platoon test platform
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Fig.2  Experimental scheme design
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Fig.4 Examples of control system signal response process and driver’s risk-avoidance operation process
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Tab.2  Descriptive analysis results of driving operation indicators for the leading vehicle
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