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Figure 2.2 Gazebo
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Figure 3.1 Virtual experiment vehicle
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(a)Narrow road

(b)Wide road

Figure 3.2 Go straight
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(a)Narrow road (b)Wide road

Figure 3.3 Turn left or right

(a)Narrow road (b)Wide road

Figure 3.4 Turn left or right mirror cource
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(a)Narrow road (b)Wide road

Figure 3.5 Tum

(a)Narrow road (b)Wide road

Figure 3.6 Turn mirror cource
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(a)Narrow road (b)Wide road

Figure 3.7 Recession

(a)Narrow road (b)Wide road

Figure 3.8 Recession mirror cource
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(a)Narrow road (b)Wide road

Figure 3.9 Parking

(a)Narrow road (b)Wide road

Figure 3.10 Parking mirror cource
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(a)Narrow road (b)Wide road

Figure 3.11 change lane

(a)Narrow road (b)Wide road

Figure 3.12 change lane mirror cource
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Figure 3.13 Front camera

Figure 3.14 Side mirror camera

Figure 3.15 Rear camera
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Figure 3.16 Front camera placed behind the vehicle

Figure 3.17 Bird’s-eye view camera
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Figure 3.18 Pattern A

Figure 3.19 Pattern B
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Figure 3.21 Pattern D
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Figure 3.22 Pattern E

Figure 3.23 Pattern F
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Table 4.1 Experimental conditions camera placement pattern

Experiment
Camera placement pattern
collaborator
| A C E D B F
IT A E B F D C
I A D F C E B
v A F D B C E
\Y A B C E F D
VI A E D B F C
VII A D F C B E
VIII A B C E D C
Table 4.2 Running order for each experimental collaborator
: Driving
Experiment .
Section start
collaborator
place
I rj10y 9|6 |5 |27 1211 | 8 | 3 | 4 Nomal
II 2 [ 11 | 10 | 7 6 | 3 | 8 1 |12 9 | 4 5 Mirror
I 3(12(11 |8 | 7|4 |9 |2 |1 ]|10]5]6 N
1V 4 1 |12 9 8|5 (10| 3 2 [ 11 ] 6 7 M
V 51 2 1 {10} 9 |6 114 |3 (12| 7| 8 N
VI 6 | 3 2 |11 (10| 7 (12| 5 | 4 1 8 9 M
VII 714 (3 |12|11|8|1]6|5]2]9]|10 N
VIII 8| 5| 4 1 (129 |2 |7 |6 |3 |10 11 M
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Section
1 2 3 4 S 6
Go Turn left | Turn left or
Go straight Turn Turn(Wide)
straight(Wide) or right right(Wide)
7 8 9 10 11 12
Recession Parking Change
Recession Parking Change lane
(Wide) (Wide) lane(Wide)
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4.2 FEFMRER

KO EBEHMFER CTh D FBRW /1#F 1 7°5 8 D Table 4 .3 725 Table 4.11 [Z/R”T .
FEERDFEBRT o — MEROMEDOERAZAT -T2, RNOBEAEXH ORI TR T, &/h
EHRROMZ 1.0 & 20 ICEHL, ZOMOKTEBELL FOERO L HICEHE L. A
REOICIE, ROBKMEN 8, H/MEN 4 DI, D6 % 13312, 7% 1.67 ICEMT 5.
FEFMOEDOER L= b D%, JBIEK/NTE L O H D% Table 4.20 /> 5 Table 4.27
WRT. EBRHEOER K/ N E £ LT — X 2 LRI HE 8 N CTEHER-ST- L D%
Table 428 \ZR" Y. ZDT—FZ A A TEE A DfEZ 1.0 12725 XD ITEAEHLIZS
D% Table4.29 & 77 7\Z L7=H D% Figure4.1 (27, F7z, Table NO X[ T &
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Table 4.3 Subjective evaluation experiment collaborator 1

A B C D E F

Go straight 5 4 8 8 7 9

Go straight(Wide) 5 5 7 7 6 8
Turn left or right 5 5 7 7 7 8
Turn left or right(Wide) 5 5 9 9 8 10
Turn 5 5 8 8 8 9
Turn(Wide 5 5 8 8 8 9
Recession 5 5 8 8 7 9
Recession(Wide) 5 5 7 7 6 8
Parking 5 6 8 4 8 4
Parking(Wide) 5 6 7 4 7 4
Change lane 5 5 7 7 8 9
Change lane(Wide) 5 5 7 7 8 9

Table 4.4 Subjective evaluation experiment collaborator 2

A B C D E F

Go straight 5 6 8 8 7 8

Go straight(Wide) 5 5 7 7 6 8
Turn left or right 5 4 8 9 7 8
Turn left or right(Wide) 5 5 9 9 8 9
Turn 5 5 8 8 7 8
Turn(Wide 5 6 8 8 7 8
Recession 5 6 9 9 7 9
Recession(Wide) 5 7 8 8 7 8
Parking 5 7 7 7 8 8
Parking(Wide) 5 7 6 5 8 7
Change lane 5 6 8 7 6 8
Change lane(Wide) 5 5 8 9 6 8
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Table 4.5 Subjective evaluation experiment collaborator 3

A B C D E F

Go straight 5 4 7 6 5 7

Go straight(Wide) 5 4 6 6 5 6
Turn left or right 5 4 6 6 5 7
Turn left or right(Wide) 5 5 6 6 8 9
Turn 5 5 7 7 6 7
Turn(Wide 5 5 6 6 7 7
Recession 5 4 6 6 6 8
Recession(Wide) 5 6 6 6 7 8
Parking 5 7 8 7 6 7
Parking(Wide) 5 8 8 7 8 7
Change lane 5 5 6 6 7 8
Change lane(Wide) 5 5 6 6 7 7

Table 4.6 Subjective evaluation experiment collaborator 4

A B C D E F

Go straight 5 5 10 7 8 8
Go straight(Wide) 5 8 10 10 9 10
Turn left or right 5 6 10 9 9 9
Turn left or right(Wide) 5 5 10 7 9 8
Turn 5 6 8 8 8 10
Turn(Wide 5 7 8 8 10 10
Recession 5 6 10 10 9 10
Recession(Wide) 5 7 8 8 9 8
Parking 5 7 8 8 9 9
Parking(Wide) 5 7 8 8 9 9
Change lane 5 7 10 7 10 9
Change lane(Wide) 5 7 7 7 9 10
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Table 4.7 Subjective evaluation experiment collaborator 5

A B C D F
Go straight 5 4 8 8 9
Go straight(Wide) 5 6 9 8 10
Turn left or right 5 5 7 6 8
Turn left or right(Wide) 5 4 8 7 10
Turn 5 5 9 9 10
Turn(Wide 5 5 8 8 10
Recession 5 6 8 8 10
Recession(Wide) 5 6 7 7 10
Parking 5 7 7 6 6
Parking(Wide) 5 7 7 5 6
Change lane 5 5 8 8 10
Change lane(Wide) 5 5 8 8 9
Table 4.8 Subjective evaluation experiment collaborator 6
A B C D F
Go straight 5 5 5 5 5
Go straight(Wide) 5 5 8 7 8
Turn left or right 5 5 7 7 8
Turn left or right(Wide) 5 6 7 7 7
Turn 5 5 7 7 7
Turn(Wide 5 5 7 6 7
Recession 5 5 7 7 7
Recession(Wide) 5 7 7 7 7
Parking 5 7 7 8 7
Parking(Wide) 5 7 7 7 7
Change lane 5 7 7 7 7
Change lane(Wide) 5 5 7 7 7
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Table 4.9 Subjective evaluation experiment collaborator 7

A B C D E F
Go straight 5 7 8 8 7 10
Go straight(Wide) 5 5 5 5 5 5
Turn left or right 5 7 9 9 7 9
Turn left or right(Wide) 5 7 9 9 8 10
Turn 5 5 10 10 6 10
Turn(Wide 5 7 10 10 9 10
Recession 5 7 10 9 8 9
Recession(Wide) 5 7 10 9 8 9
Parking 5 9 10 10 9 10
Parking(Wide) 5 9 9 9 9 9
Change lane 5 8 9 6 10 9
Change lane(Wide) 5 8 8 7 9 9
Table 4.10 Subjective evaluation experiment collaborator 8
A B C D E F
Go straight 5 5 9 8 7 10
Go straight(Wide) 5 6 7 7 7 8
Turn left or right 5 4 8 8 7 9
Turn left or right(Wide) 5 5 8 8 8 10
Turn 5 4 8 8 7 10
Turn(Wide 5 4 6 7 8 9
Recession 5 6 7 8 8 9
Recession(Wide) 5 5 7 8 9 10
Parking 5 6 9 9 10 10
Parking(Wide) 5 6 8 9 9 10
Change lane 5 5 7 9 8 10
Change lane(Wide) 5 4 6 7 9 9
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Table 4.11 Value conversion

Table value

6

Converted value

1.5

Table value

Converted value

1.5

Table value

Converted value

1.33

1.67

Table value

Converted value

1.33

1.67

Table value

Converted value

1.25

1.5

1.75

Table value

Converted value

1.25

1.5

1.75

Table value

Converted value

1.2

1.4

1.6

1.8

Table value

10

Converted value

1.2

1.4

1.6

1.8

Table value

10

Converted value

1.33

1.5

1.67

1.83
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Table 4.12 Conversion of subjective evaluation value experimental collaborator 1

A B C D E F
Go straight 1.2 1 1.8 1.8 1.6 2
Go straight(Wide) 1 1 1.67 1.67 1.33 2
Turn left or right 1 1 1.67 1.67 1.67 2
Turn left or right(Wide) 1 1 1.8 1.8 1.6 2
Turn 1 1 1.75 1.75 1.75 2
Turn(Wide 1 1 1.75 1.75 1.75 2
Recession 1 1 1.75 1.75 1.5 2
Recession(Wide) 1 1 1.67 1.67 1.33 2
Parking 1.25 1.5 2 1 2 1
Parking(Wide) 1.33 1.67 2 1 2 1
Change lane 1 1 1.5 1.5 1.75 2
Change lane(Wide) 1 1 1.5 1.5 1.75 2
Table 4.13 Conversion of subjective evaluation value experimental collaborator 2
A B C D E F
Go straight 1 1.33 2 2 1.67 2
Go straight(Wide) 1 1 1.67 1.67 1.33 2
Turn left or right 1.2 1 1.8 2 1.6 1.8
Turn left or right(Wide) 1 1 2 2 1.75 2
Turn 1 1 2 2 1.67 2
Turn(Wide 1 1.33 2 2 1.67 2
Recession 1 1.25 2 2 1.5 2
Recession(Wide) 1 1.67 2 2 1.67 2
Parking 1 1.67 1.67 1.67 2 2
Parking(Wide) 1 1.67 1.33 1 2 1.67
Change lane 1 1.33 2 1.67 1.33 2
Change lane(Wide) 1 1 1.75 2 1.25 1.75
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Table 4.14 Conversion of subjective evaluation value experimental collaborator 3

A B C D E F
Go straight 1.33 1 2 1.67 1.33 2
Go straight(Wide) 1.5 1 2 2 1.5 2
Turn left or right 1.33 1 1.67 1.67 1.33 2
Turn left or right(Wide) 1 1 1.25 1.25 1.75 2
Turn 1 1 2 2 1.5 2
Turn(Wide 1 1 1.5 1.5 2 2
Recession 1.25 1 1.5 1.5 1.5 2
Recession(Wide) 1 1.33 1.33 1.33 1.67 2
Parking 1 1.67 2 1.67 1.33 1.67
Parking(Wide) 1 2 2 1.67 2 1.67
Change lane 1 1 1.33 1.33 1.67 2
Change lane(Wide) 1 1 1.5 1.5 2 2
Table 4.15 Conversion of subjective evaluation value experimental collaborator 4
A B C D E F
Go straight 1 1 2 1.0.8 1.6 1.6
Go straight(Wide) 1 1.6 2 2 1.8 2
Turn left or right 1 1.2 2 1.8 1.8 1.8
Turn left or right(Wide) 1 1 2 1.4 1.8 1.6
Turn 1 1.2 1.6 1.6 1.6 2
Turn(Wide 1 1.4 1.6 1.6 2 2
Recession 1 1.2 2 2 1.8 2
Recession(Wide) 1 1.5 1.75 1.75 2 1.75
Parking 1 1.5 1.75 1.75 2 2
Parking(Wide) 1 1.5 1.75 1.75 2 2
Change lane 1 1.4 2 1.4 2 1.8
Change lane(Wide) 1 1.4 1.4 1.4 1.8 2
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Table 4.16 Conversion of subjective evaluation value experimental collaborator 5

A B C D E F
Go straight 1.2 1 1.8 1.8 1.2 2
Go straight(Wide) 1 1.2 1.8 1.6 1.8 2
Turn left or right 1 1 1.67 1.33 1.67 2
Turn left or right(Wide) 1.17 1 1.83 1.83 1.67 2
Turn 1 1 1.8 1.8 1.6 2
Turn(Wide 1 1 1.6 1.6 1.8 2
Recession 1 1.2 1.6 1.6 1.4 2
Recession(Wide) 1 1.2 1.4 1.4 1.4 2
Parking 1 1.67 1.67 1.33 2 1.33
Parking(Wide) 1 1.67 1.67 1 2 1.33
Change lane 1 1 1.6 1.6 1.4 2
Change lane(Wide) 1 1 1.75 1.75 1.5 2
Table 4.17 Conversion of subjective evaluation value experimental collaborator 6
A B C D E F
Go straight 1 1 1 1 1 1
Go straight(Wide) 1 1 2 1.67 2 2
Turn left or right 1 1 1.67 1.67 1.33 2
Turn left or right(Wide) 1 1.5 2 2 2 2
Turn 1 1 1.67 1.67 2 1.67
Turn(Wide 1 1 2 1.5 2 2
Recession 1 1 2 2 1 2
Recession(Wide) 1 2 2 2 1.5 2
Parking 1 1.67 1.67 2 1.67 1.67
Parking(Wide) 1 2 2 2 1.5 2
Change lane 1 2 2 2 2 2
Change lane(Wide) 1 1 2 2 2 2
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Table 4.18 Conversion of subjective evaluation value experimental collaborator 7

A B C D E F
Go straight 1 1.4 1.6 1.6 1.4 2
Go straight(Wide) 1 1 1 1 1 1
Turn left or right 1 1.5 2 2 1.5 2
Turn left or right(Wide) 1 1.4 1.8 1.8 1.6 2
Turn 1 1 2 2 1.2 2
Turn(Wide 1 1.4 2 2 1.8 2
Recession 1 1.4 2 1.8 1.6 1.8
Recession(Wide) 1 1.4 2 1.8 1.6 1.8
Parking 1 1.8 2 2 1.8 2
Parking(Wide) 1 2 2 2 2 2
Change lane 1 1.6 1.8 1.2 2 1.8
Change lane(Wide) 1 1.75 1.75 1.5 2 2
Table 4.19 Conversion of subjective evaluation value experimental collaborator 8
A B C D E F
Go straight 1 1 1.8 1.6 1.4 2
Go straight(Wide) 1 1.33 1.67 1.67 1.67 2
Turn left or right 1.2 1 1.8 1.8 1.6 2
Turn left or right(Wide) 1 1 1.6 1.6 1.6 2
Turn 1.17 1 1.67 1.67 1.5 2
Turn(Wide 1.2 1 1.4 1.6 1.8 2
Recession 1 1.25 1.5 1.75 1.75 2
Recession(Wide) 1 1 1.4 1.6 1.8 2
Parking 1 1.2 1.8 1.8 2 2
Parking(Wide) 1 1.2 1.6 1.8 1.8 2
Change lane 1 1 1.4 1.8 1.6 2
Change lane(Wide) 1.2 1 1.4 1.6 2 2
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Table 4.20 Summary of the path of subjective evaluation experimental collaborator 1

A B C D E F
Go straight 1.10 1.00 1.74 1.74 1.47 2.00
Turn left or right 1.07 1.00 1.74 1.74 1.64 2.00
Turn 1.00 1.00 1.75 1.75 1.75 2.00
Recession 1.00 1.00 1.71 1.71 1.42 2.00
Parking 1.29 1.59 2.00 1.00 2.00 1.00
Change lane 1.00 1.00 1.50 1.50 1.75 2.00

Table 4.21 Summary of the path of subjective evaluation experimental collaborator 2

A B C D E F
Go straight 1.00 1.17 1.84 1.84 1.50 2.00
Turn left or right 1.02 1.00 1.90 2.00 1.68 1.90
Turn 1.00 1.17 2.00 2.00 1.67 2.00
Recession 1.00 1.46 2.00 2.00 1.59 2.00
Parking 1.00 1.67 1.50 1.34 2.00 1.84
Change lane 1.00 1.17 1.88 1.84 1.29 1.88

Table 4.22 Summary of the path of subjective evaluation experimental collaborator 3

A B C D E F
Go straight 1.42 1.00 2.00 1.84 1.42 2.00
Turn left or right 1.12 1.00 1.46 1.46 1.54 2.00
Turn 1.00 1.00 1.75 1.75 1.75 2.00
Recession 1.13 1.17 1.42 1.42 1.59 2.00
Parking 1.00 1.84 2.00 1.67 1.67 1.67
Change lane 1.00 1.00 1.42 1.42 1.84 2.00
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Table 4.23 Summary of the path of subjective evaluation experimental collaborator4

A B C D E F
Go straight 1.00 1.30 2.00 2.00 1.70 1.80
Turn left or right 1.00 1.10 2.00 1.60 1.80 1.70
Turn 1.00 1.30 1.60 1.60 1.80 2.00
Recession 1.00 1.35 1.88 1.88 1.90 1.88
Parking 1.00 1.50 1.75 1.75 2.00 2.00
Change lane 1.00 1.40 1.70 1.40 1.90 1.90

Table 4.24 Summary of the path of subjective evaluation experimental collaborator 5

A B C D E F
Go straight 1.10 1.10 1.80 1.70 1.50 2.00
Turn left or right 1.03 1.00 1.75 1.58 1.67 2.00
Turn 1.00 1.00 1.70 1.70 1.70 2.00
Recession 1.00 1.20 1.50 1.50 1.40 2.00
Parking 1.00 1.67 1.67 1.17 2.00 1.33
Change lane 1.00 1.00 1.68 1.68 1.45 2.00

Table 4.25 Summary of the path of subjective evaluation experimental collaborator 6

A B C D E F
Go straight 1.00 1.00 1.50 1.34 1.50 1.50
Turn left or right 1.00 1.25 1.84 1.84 1.67 2.00
Turn 1.00 1.00 1.84 1.59 2.00 1.84
Recession 1.00 1.50 2.00 2.00 1.25 2.00
Parking 1.00 1.84 1.84 2.00 1.59 1.84
Change lane 1.00 1.50 2.00 2.00 2.00 2.00
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Table 4.26 Summary of the path of subjective evaluation experimental collaborator 7

A B C D E F
Go straight 1.00 1.20 1.30 1.30 1.20 1.50
Turn left or right 1.00 1.45 1.90 1.90 1.55 2.00
Turn 1.00 1.20 2.00 2.00 1.50 2.00
Recession 1.00 1.40 2.00 1.80 1.60 1.80
Parking 1.00 1.90 2.00 2.00 1.90 2.00
Change lane 1.00 1.68 1.78 1.35 2.00 1.90

Table 4.27 Summary of the path of subjective evaluation experimental collaborator 8

A B C D E F
Go straight 1.00 1.17 1.74 1.64 1.54 2.00
Turn left or right 1.06 1.00 1.70 1.70 1.60 2.00
Turn 1.19 1.00 1.54 1.64 1.65 2.00
Recession 1.00 1.13 1.45 1.68 1.78 2.00
Parking 1.00 1.20 1.70 1.80 1.90 2.00
Change lane 1.10 1.00 1.40 1.70 1.80 2.00
Table 4.28 Average of all experimental collaborators in subjective evaluaiton
A B C D E F
Go straight 1.08 1.12 1.74 1.67 1.48 1.85
Turn left or right 1.04 1.10 1.79 1.73 1.64 1.95
Turn 1.02 1.08 1.77 1.75 1.73 1.98
Recession 1.02 1.28 1.74 1.75 1.56 1.96
Parking 1.04 1.65 1.81 1.59 1.88 1.71
Change lane 1.01 1.22 1.67 1.61 1.75 1.96
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Table 4.29 Summary of subjective evaluation results

A B C D E F

Go straight 1.0 1.0 1.6 1.6 1.4 1.7
Turn left or right 1.0 1.1 1.7 1.7 1.6 1.9
Turn 1.0 1.1 1.7 1.7 1.7 1.9
Recession 1.0 1.3 1.7 1.7 1.5 1.9
Parking 1.0 1.6 1.7 1.5 1.8 1.6
Change lane 1.0 1.2 1.6 1.6 1.7 1.9

Subjective evaluation results

2.00
1.50
1.00
- || | | i | |
0.00
Go straight Turn left or Recession Parking  Change
right lane

mA mB mC ©D mE mF

Figure 4.1 Subjective evaluation results graph
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Table 4.30 Objective evaluation experimental collaborator 1

A B C D E F
Go straight 12.7 12.14 14.4 12.1 17.4 11.87
Go straight(Wide) 9.79 9.67 10.58 9.58 10.2 10.19
Turn left or right 18.89 18.49 17.83 16.83 18.31 18.05
Turn left or right(Wide) 18.52 18.49 20.25 19.35 20.88 21.03

Turn 15.28 15.33 15.57 15.61 17.82 16
Turn(Wide 16.52 13.85 15.93 14.52 16.28 15.15
Recession 14.35 14.22 15.26 17.39 15.08 18.6
Recession(Wide) 16.21 18.19 18.15 18.54 19.02 19.62
Parking 17.63 20.66 17.29 12.41 16.18 20.67
Parking(Wide) 25.13 20.4 19.2 26.87 19.21 20.14
Change lane 14.64 14.29 13.68 14.31 14.72 14.69
Change lane(Wide) 12.85 14.08 12.97 12.58 13.35 14.82

Table 4.31 Objective evaluation experimental collaborator 2

A B C D E F
Go straight 12.2 11.81 8.39 8.41 11.67 8.43
Go straight(Wide) 9.77 12.89 10.61 11.34 10.72 9.19
Turn left or right 20.84 27.31 19.5 14.61 19.47 20.17
Turn left or right(Wide) 14.97 10.6 10.1 10.38 12.26 10.43
Turn 13.91 16.07 13.54 13.55 15.82 13.75
Turn(Wide 14.14 13.49 11.81 12.16 14.67 12.55
Recession 18.22 22.6 15.09 15.61 19.63 17.95
Recession(Wide) 1643 15.71 1541 14.34 15.63 15.06
Parking 24.26 23.17 22.79 25.02 20.41 219
Parking(Wide) 27.51 26.26 27.78 23.6 27.7 31.98
Change lane 9.23 9.27 9.43 9.19 10.07 10.15
Change lane(Wide) 9.47 9.6 9.47 8.82 9.3 9.15
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Table 4.32 Objective evaluation experimental collaborator 3
A B C D E F
Go straight 7.29 7.32 7.48 7.63 7.71 8.24
Go straight(Wide) 7.34 7.29 7.47 7.2 7.59 7.45
Turn left or right 15.92 19.51 13 18.66 17.38 17.6
Turn left or right(Wide) 10.64 9.61 9.44 9.3 10 9.61
Turn 12.09 11.59 11.79 12.68 13.39 12.11
Turn(Wide 10.58 11.33 11.41 11.96 10.94 10.73
Recession 20.72 18.42 19.64 24.12 18.03 22.27
Recession(Wide) 18.12 17.52 18.68 194 18.47 19.52
Parking 23.59 20.52 18.89 19.58 23.97 18.87
Parking(Wide) 19.96 19.23 20.18 18.87 19.45 21.25
Change lane 8.65 8.1 8.16 8.51 8.41 8.64
Change lane(Wide) 8.54 8.18 8.24 9.33 9.03 8.38
Table 4.33 Objective evaluation experimental collaborator 4
A B C D E F
Go straight 8.27 8.15 8.35 7.86 8.65 8.45
Go straight(Wide) 8.14 8.26 8.56 8.08 8.61 8.34
Turn left or right 11.39 11.12 11.06 10.6 11.98 12.76
Turn left or right(Wide) 11.47 10.35 11.05 10.85 11.11 11.35
Turn 14.51 13.55 13.48 12.44 14.69 13.48
Turn(Wide 13.44 13.09 12.98 11.91 12.97 13.52
Recession 18.78 14.11 14.79 15.14 16.65 16.13
Recession(Wide) 21.19 18.03 15.39 15.42 17.05 18.55
Parking 233 18.44 20.13 19.58 19.42 17.79
Parking(Wide) 24.95 22.55 19.36 21.52 19.38 23.73
Change lane 9.54 8.94 9.54 8.86 9.7 9.27
Change lane(Wide) 9.25 9.11 9.12 9.17 9.68 9.28
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Table 4.34 Objective evaluation experimental collaborator 5

A B C D E F
Go straight 9.64 12.06 9.76 9.01 8.82 8.8
Go straight(Wide) 8.08 9.24 10.3 9.65 7.73 8.11
Turn left or right 14.78 10.93 9.99 11.98 12.32 14.33
Turn left or right(Wide) 11.29 10.98 10.25 11.25 12.25 10.57
Turn 15.15 16.15 13.01 12.42 13.2 13.9
Turn(Wide 14.19 12.38 12.12 12.31 12.86 11.87
Recession 2248 25.02 21.29 18.68 22.41 17.92
Recession(Wide) 17.23 16.47 21.57 17.5 19.56 18.43
Parking 17.5 19.63 18.7 15.93 18.86 16.93
Parking(Wide) 25.15 25.61 19.35 19.4 19.81 20.18
Change lane 8.4 8.88 8.94 8.58 9.18 8.15
Change lane(Wide) 8.5 8.66 8.92 8.24 8.95 8.91
Table 4.35 Objective evaluation experimental collaborator 6
A B C D E F
Go straight 8.29 8.3 8.27 7.98 8.89 8.45
Go straight(Wide) 10.29 11.67 7.93 10.37 11.28 9.51
Turn left or right 11.86 12.58 11.11 11.09 14.98 13.05
Turn left or right(Wide) 9.8 10.23 10.15 10.56 11.26 10.85
Turn 14.51 12.62 15.66 14.91 14.39 13.31
Turn(Wide 13.36 12.85 13.81 13.52 13.28 12.36
Recession 23.32 21.7 18.04 18.94 20.5 19.8
Recession(Wide) 18.73 17.55 18 16.38 17.99 16.38
Parking 20.47 16.48 17.16 14.65 18.41 16.82
Parking(Wide) 20.13 18.55 19.01 17.98 20.08 19.03
Change lane 9.28 9.37 9.33 9.07 9.64 9.43
Change lane(Wide) 9.24 9.48 9.23 9.08 9.6 9.54
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Table 4.36 Objective evaluation experimental collaborator 7

A B C D E F
Go straight 8.87 9.31 8.37 8.47 9.53 8.33
Go straight(Wide) 9.48 9.86 8.5 8.8 9.67 8.17
Turn left or right 11.36 13.14 10.2 10 10.82 10.32
Turn left or right(Wide) 10.75 10.09 10.72 9.91 11.67 10.67
Turn 12.08 11.93 12.41 11.8 12.79 11.84
Turn(Wide 11.94 10.53 11.13 11.3 11.57 11.52
Recession 14.94 17.36 16.33 16.66 18.25 16.19
Recession(Wide) 17.09 15.84 17.75 16.18 18.08 17.03
Parking 18.86 17.65 15.89 14.73 20.01 16.12
Parking(Wide) 16.14 17.35 17.32 18.02 18.73 18.19
Change lane 9.12 9.21 10.14 8.8 10.79 9.37
Change lane(Wide) 9.38 9.32 9.42 9.23 9.7 9.64
Table 4.37 Objective evaluation experimental collaborator 8
A B C D E F
Go straight 7.94 7.53 8.25 8.09 8.66 8.74
Go straight(Wide) 8.04 8.23 8.5 8.07 8.74 8.44
Turn left or right 14.09 15.76 13.2 11.07 14.94 16.81
Turn left or right(Wide) 15.73 12.51 12.67 11.17 13.62 11.25
Turn 17.03 21.31 15.79 17.93 20.13 16.26
Turn(Wide 12.67 12.85 13.08 13.59 13.94 13.71
Recession 18.3 19.64 16.59 17.32 19.94 19.56
Recession(Wide) 22.39 16.73 17.88 16.46 19.14 18.21
Parking 25.48 25.48 24.65 28.49 23.61 21.86
Parking(Wide) 254 23.49 25.52 23.37 25.81 21.84
Change lane 9.12 9.33 9.74 9.13 9.9 10
Change lane(Wide) 9.32 9.66 9.84 9.74 9.65 9.63
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Table 4.38 Conversion of objective evaluation value experimental collaborator 1

A B C D E F
Go straight 1.00 1.05 0.88 1.05 0.73 1.07
Go straight(Wide) 1.00 1.01 0.93 1.02 0.96 0.96
Turn left or right 1.00 1.02 1.06 1.12 1.03 1.05
Turn left or right(Wide) 1.00 1.00 0.91 0.96 0.89 0.88
Turn 1.00 1.00 0.98 0.98 0.86 0.96
Turn(Wide 1.00 1.19 1.04 1.14 1.01 1.09
Recession 1.00 1.01 0.94 0.83 0.95 0.77
Recession(Wide) 1.00 0.89 0.89 0.87 0.85 0.83
Parking 1.00 0.85 1.02 1.42 1.09 0.85
Parking(Wide) 1.00 1.23 1.31 0.94 1.31 1.25
Change lane 1.00 1.02 1.07 1.02 0.99 1.00
Change lane(Wide) 1.00 0.91 0.99 1.02 0.96 0.87

Table 4.39 Conversion of objective evaluation value experimental collaborator 2

A B C D E F
Go straight 1.00 1.03 1.45 1.45 1.05 1.45
Go straight(Wide) 1.00 0.76 0.92 0.86 0.91 1.06
Turn left or right 1.00 0.76 1.07 1.43 1.07 1.03
Turn left or right(Wide) 1.00 1.41 1.48 1.44 1.22 1.44
Turn 1.00 0.87 1.03 1.03 0.88 1.01
Turn(Wide 1.00 1.05 1.20 1.16 0.96 1.13
Recession 1.00 0.81 1.21 1.17 0.93 1.02
Recession(Wide) 1.00 1.05 1.07 1.15 1.05 1.09
Parking 1.00 1.05 1.06 0.97 1.19 1.11
Parking(Wide) 1.00 1.05 0.99 1.17 0.99 0.86
Change lane 1.00 1.00 0.98 1.00 0.92 0.91
Change lane(Wide) 1.00 0.99 1.00 1.07 1.02 1.03
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Table 4.40 Conversion of objective evaluation value experimental collaborator 3

A B C D E F
Go straight 1.00 1.00 0.97 0.96 0.95 0.88
Go straight(Wide) 1.00 1.01 0.98 1.02 0.97 0.99
Turn left or right 1.00 0.82 1.22 0.85 0.92 0.90
Turn left or right(Wide) 1.00 1.11 1.13 1.14 1.06 1.11
Turn 1.00 1.04 1.03 0.95 0.90 1.00
Turn(Wide 1.00 0.93 0.93 0.88 0.97 0.99
Recession 1.00 1.12 1.05 0.86 1.15 0.93
Recession(Wide) 1.00 1.03 0.97 0.93 0.98 0.93
Parking 1.00 1.15 1.25 1.20 0.98 1.25
Parking(Wide) 1.00 1.04 0.99 1.06 1.03 0.94
Change lane 1.00 1.07 1.06 1.02 1.03 1.00
Change lane(Wide) 1.00 1.04 1.04 0.92 0.95 1.02

Table 4.41 Conversion of objective evaluation value experimental collaborator 4

A B C D E F
Go straight 1.00 1.01 0.99 1.05 0.96 0.98
Go straight(Wide) 1.00 0.99 0.95 1.01 0.95 0.98
Turn left or right 1.00 1.02 1.03 1.07 0.95 0.89
Turn left or right(Wide) 1.00 1.11 1.04 1.06 1.03 1.01
Turn 1.00 1.07 1.08 1.17 0.99 1.08
Turn(Wide 1.00 1.03 1.04 1.13 1.04 0.99
Recession 1.00 1.33 1.27 1.24 1.13 1.16
Recession(Wide) 1.00 1.18 1.38 1.37 1.24 1.14
Parking 1.00 1.26 1.16 1.19 1.20 1.31
Parking(Wide) 1.00 1.11 1.29 1.16 1.29 1.05
Change lane 1.00 1.07 1.00 1.08 0.98 1.03
Change lane(Wide) 1.00 1.02 1.01 1.01 0.96 1.00

SHERFERFE TR




4T FEBRRRME OB

Table 4.42 Conversion of objective evaluation value experimental collaborator 5

A B C D E F
Go straight 1.00 0.80 0.99 1.07 1.09 1.10
Go straight(Wide) 1.00 0.87 0.78 0.84 1.05 1.00
Turn left or right 1.00 1.35 1.48 1.23 1.20 1.03
Turn left or right(Wide) 1.00 1.03 1.10 1.00 0.92 1.07
Turn 1.00 0.94 1.16 1.22 1.15 1.09
Turn(Wide 1.00 1.15 1.17 1.15 1.10 1.20
Recession 1.00 0.90 1.06 1.20 1.00 1.25
Recession(Wide) 1.00 1.05 0.80 0.98 0.88 0.93
Parking 1.00 0.89 0.94 1.10 0.93 1.03
Parking(Wide) 1.00 0.98 1.30 1.30 1.27 1.25
Change lane 1.00 0.95 0.94 0.98 0.92 1.03
Change lane(Wide) 1.00 0.98 0.95 1.03 0.95 0.95

Table 4.43 Conversion of objective evaluation value experimental collaborator 6

A B C D E F
Go straight 1.00 1.00 1.00 1.04 0.93 0.98
Go straight(Wide) 1.00 0.88 1.30 0.99 0.91 1.08
Turn left or right 1.00 0.94 1.07 1.07 0.79 0.91
Turn left or right(Wide) 1.00 0.96 0.97 0.93 0.87 0.90
Turn 1.00 1.15 0.93 0.97 1.01 1.09
Turn(Wide 1.00 1.04 0.97 0.99 1.01 1.08
Recession 1.00 1.07 1.29 1.23 1.14 1.18
Recession(Wide) 1.00 1.07 1.04 1.14 1.04 1.14
Parking 1.00 1.24 1.19 1.40 1.11 1.22
Parking(Wide) 1.00 1.09 1.06 1.12 1.00 1.06
Change lane 1.00 0.99 0.99 1.02 0.96 0.98
Change lane(Wide) 1.00 0.97 1.00 1.02 0.96 0.97
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Table 4.44 Conversion of objective evaluation value experimental collaborator 7

A B C D E F
Go straight 1.00 0.95 1.06 1.05 0.93 1.06
Go straight(Wide) 1.00 0.96 1.12 1.08 0.98 1.16
Turn left or right 1.00 0.86 1.11 1.14 1.05 1.10
Turn left or right(Wide) 1.00 1.07 1.00 1.08 0.92 1.01
Turn 1.00 1.01 0.97 1.02 0.94 1.02
Turn(Wide 1.00 1.13 1.07 1.06 1.03 1.04
Recession 1.00 0.86 0.91 0.90 0.82 0.92
Recession(Wide) 1.00 1.08 0.96 1.06 0.95 1.00
Parking 1.00 1.07 1.19 1.28 0.94 1.17
Parking(Wide) 1.00 0.93 0.93 0.90 0.86 0.89
Change lane 1.00 0.99 0.90 1.04 0.85 0.97
Change lane(Wide) 1.00 1.01 1.00 1.02 0.97 0.97

Table 4.45 Conversion of objective evaluation value experimental collaborator 8

A B C D E F
Go straight 1.00 1.05 0.96 0.98 0.92 0.91
Go straight(Wide) 1.00 0.98 0.95 1.00 0.92 0.95
Turn left or right 1.00 0.89 1.07 1.27 0.94 0.84
Turn left or right(Wide) 1.00 1.26 1.24 1.41 1.15 1.40
Turn 1.00 0.80 1.08 0.95 0.85 1.05
Turn(Wide 1.00 0.99 0.97 0.93 091 0.92
Recession 1.00 0.93 1.10 1.06 0.92 0.94
Recession(Wide) 1.00 1.34 1.25 1.36 1.17 1.23
Parking 1.00 1.00 1.03 0.89 1.08 1.17
Parking(Wide) 1.00 1.08 1.00 1.09 0.98 1.16
Chage lane 1.00 0.98 0.94 1.00 0.92 0.91
Change lane(Wide) 1.00 0.96 0.95 0.96 0.97 0.97
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Table 4.46 Summary of the path of objective evaluation experimental collaborator 1

A B C D E F
Go straight 1.00 1.03 0.90 1.04 0.84 1.02
Turn left or right 1.00 1.01 0.99 1.04 0.96 0.96
Turn 1.00 1.09 1.01 1.06 0.94 1.02
Recession 1.00 0.95 0.92 0.85 0.90 0.80
Parking 1.00 1.04 1.16 1.18 1.20 1.05
Change lane 1.00 0.97 1.03 1.02 0.98 0.93

Table 4.47 Summary of the path of objective evaluation experimental collaborator 2

A B C D E F
Go straight 1.00 0.90 1.19 1.16 0.98 1.26
Turn left or right 1.00 1.09 1.28 1.43 1.15 1.23
Turn 1.00 0.96 1.11 1.09 0.92 1.07
Recession 1.00 0.93 1.14 1.16 0.99 1.05
Parking 1.00 1.05 1.03 1.07 1.09 0.98
Change lane 1.00 0.99 0.99 1.04 0.97 0.97

Table 4.48 Summary of the path of objective evaluation experimental collaborator 3

A B C D E F
Go straight 1.00 1.00 0.98 0.99 0.96 0.93
Turn left or right 1.00 0.96 1.18 1.00 0.99 1.01
Turn 1.00 0.99 0.98 0.92 0.94 0.99
Recession 1.00 1.08 1.01 0.90 1.07 0.93
Parking 1.00 1.09 1.12 1.13 1.01 1.09
Change lane 1.00 1.06 1.05 0.97 0.99 1.01
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Table 4.49 Summary of the path of objective evaluation experimental collaborator 4

A B C D E F
Go straight 1.00 1.00 0.97 1.03 0.95 0.98
Turn left or right 1.00 1.07 1.03 1.07 0.99 0.95
Turn 1.00 1.05 1.06 1.15 1.01 1.04
Recession 1.00 1.25 1.32 1.31 1.19 1.15
Parking 1.00 1.18 1.22 1.17 1.24 1.18
Change lane 1.00 1.04 1.01 1.04 0.97 1.01

Table 4.50 Summary of the path of objective evaluation experimental collaborator 5

A B C D E F
Go straight 1.00 0.84 0.89 0.95 1.07 1.05
Turn left or right 1.00 1.19 1.29 1.12 1.06 1.05
Turn 1.00 1.04 1.17 1.19 1.13 1.14
Recession 1.00 0.97 0.93 1.09 0.94 1.09
Parking 1.00 0.94 1.12 1.20 1.10 1.14
Change lane 1.00 0.96 0.95 1.01 0.93 0.99

Table 4.51 Summary of the path of objective evaluation experimental collaborator 6

A B C D E F
Go straight 1.00 0.94 1.15 1.02 0.92 1.03
Turn left or right 1.00 0.95 1.02 1.00 0.83 0.91
Turn 1.00 1.09 0.95 0.98 1.01 1.09
Recession 1.00 1.07 1.17 1.19 1.09 1.16
Parking 1.00 1.16 1.13 1.26 1.06 1.14
Change lane 1.00 0.98 1.00 1.02 0.96 0.98
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Table 4.52 Summary of the path of objective evaluation experimental collaborator 7

A B C D E F
Go straight 1.00 0.96 1.09 1.06 0.96 1.11
Turn left or right 1.00 0.96 1.06 1.11 0.99 1.05
Turn 1.00 1.07 1.02 1.04 0.99 1.03
Recession 1.00 0.97 0.94 0.98 0.88 0.96
Parking 1.00 1.00 1.06 1.09 0.90 1.03
Change lane 1.00 1.00 0.95 1.03 0.91 0.97

Table 4.53 Summary of the path of objective evaluation experimental collaborator 8

A B C D E F
Go straight 1.00 1.02 0.95 0.99 0.92 0.93
Turn left or right 1.00 1.08 1.15 1.34 1.05 1.12
Turn 1.00 0.89 1.02 0.94 0.88 0.99
Recession 1.00 1.14 1.18 1.21 1.04 1.08
Parking 1.00 1.04 1.01 0.99 1.03 1.16
Change lane 1.00 0.97 0.94 0.98 0.94 0.94
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Table 4.54 Summary of objective evaluation results

A B C D E F
Go straight 1.00 0.96 1.01 1.03 0.95 1.04
Turn left or right 1.00 1.04 1.12 1.14 1.00 1.04
Turn 1.00 1.02 1.04 1.05 0.98 1.05
Recession 1.00 1.04 1.07 1.08 1.01 1.03
Parking 1.00 1.06 1.11 1.14 1.08 1.10
Change lane 1.00 1.00 0.99 1.01 0.96 0.98

Objective evalution results

1.20
1.00
0.80
0.60
0.40
0.20
0.00

Go Turnleft Turn Recession Parking Change

straight  or right lane

mA mB uC #D mE mF

Figure 4.2 Objective evaluation results graph
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Three-sided monitor

Switching camera

Front camera

Side mirror camera

Figure 4.3 Three-sided monitor configuration

Table 4.54 Combination of switching cameras

Switching camera

Go straight, Turn left or

right, Turn, Recession

Bird’s-eyes view camera

Parking

Rear camera

Bird’s-eyes view camera

Change lane

Front camera placed behind

the vehicle
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