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Abstract

Verifying the reliability of autonomous driving technology based on testing scenarios is an impor-
tant means in the current field of autonomous driving safety testing, and researching reliable and
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efficient scene generation methods is currently a hot topic in the industry. Starting from real road
traffic accident data, this paper analyzes the risk elements of typical dangerous scenarios where
passenger cars collide with two wheeled vehicles at intersections. Based on the importance order
and constraint relationship of risk element values, a combination testing method is used to achieve
the combination generalization generation of scenarios, and a comparative analysis is conducted
with randomly sampled scenarios in terms of scene danger. The results show that the scene acci-
dent rate of the combined generalization scenario is 3.4 times that of the randomly sampled sce-
nario, and the main vehicle collision speed of the combined generalization scenario is much higher
than that of the randomly sampled scenario. The combined generalization scenario has higher
scene danger and can improve the simulation testing efficiency of autonomous driving.
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Figure 1. Fitting probability density function images with two-dimensional normal distribution
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Table 2. Relevant fitting parameter information of two-dimensional normal distribution
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Figure 2. Results of equal frequency discretization
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Table 3. Value interval division results and identification table
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Figure 3. Statistical chart of weather conditions under different accident levels
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Table 4. Importance order result table
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Table 5. Generation algorithm of t-order strength uncovered composite set pseudocode
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01 DEFINE param_1 =11, 2, ..., m]

02 DEFINE param_2 =11, 2, ..., m]

03...

04 DEFINE param_n =11, 2, ..., m]

05 DEFINE combs = []

06 for each combination ¢ in combinations([param_1, param_2, ..., param_n], t) DO
07 for each product p in product(*c) DO

08 APPEND p TO combs
09 end for
10 end for

11 print combs
12 with file ‘combs.xlsx' DO
13 for each comb in combs DO

14 write comb to file
15 end for
16 end with

Table 6. Pseudocode of t-order MCA generation algorithm
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04 O = generate_all_parameter_combinations()

05 # MEAE BN SH 2 DE —PMREAEN A FIEE
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10 else:
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12 uncovered_parameters = get_uncovered_parameters(O, MCA_i)

13 Q=select_parameter_interactions_covering_uncovered_parameters(O,uncovered_parameter

s)

14 HE QM EHR | MBS HET CREFNE - BWAE

15 if FAEREHMAS:

16 HERBEER NS RETRZRBERAANAS o, B8R0 F MCA i
HAEE RS

17 slot = select_slot_with_most_uncovered_combinations(valid_uncovered_combinations)

18 combination = slot.get_combination()

19 else:

20 #OEFE-AOEENEEEN RS NAES HACE R PAS, BHBNBIHR j MSHUE

21 covered_combinations = get_covered_combinations(Q, last_test_case)

22 valid_covered_combinations=get_valid_covered_combinations(covered_combinations)

23 combination select_highest_weight_covered_combination(valid_covered_combinations)

24 # R PR A S AR 2] MCA
25 MCA _i.append(combination)

26 # 4% O ik F A Ehrid &
27 mark_slot_as_covered(O, combination)
28 endwhile
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Figure 4. Growth trend of the number of logical scenarios under different coverage intensities
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Table 7. Partial 2nd order coverage intensity logic scenario use case coverage matrix
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Figure 5. Visualization of use case of logic scenario 1
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Figure 6. Combination generalization result diagram under different coverage intensities
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Figure 7. TIS sensor parameter configuration window
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Figure 8. AEB control system algorithm logic
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Figure 9. PreScan simulation test case record chart
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Figure 10. Scenario accident rate change trend chart
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