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LoIo| AL B3l 5310| Lot At WM OH5/d0| =3 (AT, ==, 2004)
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Hot spot Non-hot spot Hot spot Non-hot spot - h-’ ‘ . ‘m‘ ?5%;3
Seoul 830 810 100 100 1,840 m 5
Gyeonggi- Incheon 639 732 100 100 1,571 O iyt SO
Subtotal 1,469 1,542 200 200 3411 Non-concat
Total 3,011 400
Total image 3011412044 s i Sl - m- I K e
Unit: spot

Z imagef (IR &Y 3§
Extracting features in each image
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- AtRsh B4l vGG16, VGG19, ResNet50, ResNet101, InceptionV3 (CNN = 7|4l

" " — — CAR
a ® ] — TRUCK
] & ] — vaN
' 0 [] —BicYcLE
INPUT CONVOLUTION + RELU  POOLING CONVOLUTION + RELU POOLING FLATTEN FULLY SOFTMAX
Fla CONNECTED
FEATURE LEARNING CLASSIFICATION

CNN(Convolution Neural Network)
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*  VGG(Visual Geometry Group)

224 x 224 x 3

224 x 224 x 64

112 x 112 x 128

56|x 56 x 256
VY 28 x 28 x 512

7x7x512

14x314x512 1x1x4096 1 x 1 x 1000

(=7 convolution+RelU
) max pooling
fully nected+RelLU
softmax

(Ol0IX| &X: https://wikidocs.net/164796)
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L Pool ] | Pool J
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| § 8 J
| gl ]
L Input ] | Input |

VGG16 VGG19
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*  VGG(Visual Geometry Group)

224 x 224 x3 224 x 224 x 64 Soimax ]

[—ML] l FC 4006 I

L FC 1000 ] | FC 4006 ]

[ FC 4006 i1 | |

L FC 4096 L 3 ]

112 x 112 x 128 : Pool ; } }
[—___ |

56|x 56 x 256 [ i | Fool 1

_x A 28 x 28 x 512 7Tx7Tx512 : ool : { ]|

X 28 X

. Ak adx0le 4x1x4096 1x4x1000 | i }

‘ ‘ CE = ]

S 1 ] | 1

I ] | ]

B B% ]

[ ] | ]

(=7 convolution+RelU [ b )

) max pooling T = ; 1[ = 1|

fully nected+RelLU [ Ji A ]

softmax [ e | oot ]

VGG16 VGG19

(Ol0IX| &X: https://wikidocs.net/164796)

VGG16 = 13 Convolution Layer +3 Fully Connected Layer
VGG19 = 16 Convolution Layer +3 Fully Connected Layer
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VGG(Visual Geometry Group)

™ 1RO 2teksto sk 20| ] JH42t X 2| L 20|

224 x 224 x3 224 x 224 x64

112 x 112 x 128

56/x 56 x 256
: 28 x 28 x 512

7x7x512

e 4x1x4096 1x1x1000

(=7 convolution+RelU
“—{) max pooling
fully nected+RelLU
softmax

(Ol0IX| &X: https://wikidocs.net/164796)

VGG16 = 13 Convolution Layer +3 Fully Connected Layer
VGG19 = 16 Convolution Layer +3 Fully Connected Layer
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L Input i | Input ]

VGG16 VGG19
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ResNet(Residual Neural Network)

34-layer residual

7|E Y

(0l0[X| &X: https://wikidocs.net/137252)

F(x)

H(x) = F(x) + x

Residual block

dentity
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* ResNet(Residual Neural Network)

VGG-19 34-layer plain 34-layer residual Aol.cH x—-I| gg I|!

image image image

20| XI™ {3t= residual blockg &%t
AME]

Xl X
weight layer weight layer
RelU F(X) IMU ”
dentity
weight layer weight layer
RelU
v 3
H) 6 Rell
H(x) = F(x) + x
7|1E G4 Residual block

Z2X: H(x)-x(residual)S 00]| 214 otE= 2

(0lTIX| EX: https://wikidocs.net/137252) Z, x= 851X 2to O 2 F(x)2 001 212 BtE= 3
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* ResNet(Residual Neural Network) 240 X1 ISt residual blockS SR8t
AME]

VGG-19 34-layer plain 34-layer residual Aol.cHx—-!gg I|!
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* InceptionV3

Input: 299x299x3, Output:8x8x2048

---------------------------------------------------------------------------------------------------------------------------------

Convolution Input: Output:
AvgPool 299x299x3 8x8x2048

MaxPool Final part:8x8x2048 -> 1001
Concat

Dropout

Fully connected

Softmax

(0|0|X] £X: https://cloud.google.com/tpu/docs/inception-v3-advanced?hl=ko)
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* InceptionV3

Input: 299x299x3, Output:8x8x2048

Convolution Input: gvuatp;(t)‘1 "
A | 299x299x3 X8X
M\;QXF:’?;‘ Final part:8x8x2048 -> 1001
Concat
Dropout

Fully connected
Softmax

(0[0]X| X : https://cloud.google.com/tpu/docs/inception-v3-advanced?hl=ko)
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2. g2id B3l g
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o TP
Precision =

HZS: MU (Precision), Xi$d&(Recall), H=t=(Accuracy), F1-Score

Actual Class

TP + FP

Devision
True False

Predicted True True Positive(TP) False Positive(FP)

class False  False Negative(FN) True Negative(TN)

Confusion Matrix
I TP F1 S ) Precision X Recall
Recall = —— — Score = 2 X
TP + FN

Precision + Recall

TP: EH W SAID CHUX|A S CHEX| 0|2t F25hA 27
TN: HH W SALD HICHEX| S HICHUX| 902t Y5t 27
FP: & H|CHUX| S CHUX|9ol2tn ol X

FN: &% CHUX| S HICHEX o2t ol £ 16
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3. Class Activation Map (CAM) &4

- CNN 3X9o| H2id 2Ho| AL A1t £X| 2 H|A|EICH= SH{| ™ 0| =XHEt
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Class Activation Mapping
Class
+ Wy + oot Wy Activation

(Asstralan termer)
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1. B EALD CH/H|ICH X9 of| S2Y Hds &
Model Area Precision Recall F1-Score
SE 74.49 89.02 81.11
VGG 16 G 61.16 79.57 69.16
CR 67.12 84.00 74.62
SE 77.22 74.39 75.78
Regget Gl 63.11 69.89 66.33
CR 69.23 72.00 70.59
SE 68.57 87.80 77.01
Rﬁ%’}'et G 61.72 84.95 71.49
CR 64.81 86.29 74.02
SE 77.94 64.63 70.67
VGG 19 G 65.38 54.84 50.65
CR 71.23 59.43 64.80
SE 69.64 47.56 56.52
'”Cevp;ion G 55.06 52.69 53.85
CR 60.69 50.29 55.00

SE: Seoul, G-I: Gyeonggi-Incheon, CR: Capital Region

Q10 Of2I0] B W EAD CHUX|A of| Z 2 Fotx, ZHIE, F1-Score

PS|
o

Model Area Ho:ty:;o ot 2:(;_22; Average (%)
SE 89.02 69.14 79.9
VGG 16 G| 79.57 52.53 66.2 73.03
CR 84.30 60.84 73.0
SE 74.39 77.78 76.0
Re;yet Gl 69.89 61.62 658 | 70.88
CR 72.14 69.70 70.9
SE 87.80 59.26 74.6
Rﬁ%’}'et Gl 84.95 50.51 67.9 71.29
CR 86.38 54.89 71.3
SE 64.63 81.48 72.4
VGG 19 G 54.84 72.73 63.7 68.05
CR 59.74 77.11 68.1
SE 47.56 79.01 62.1
'”Cf/p;ion Gl 52.69 59.60 56.1 59.09
CR 50.13 69.31 59.1
=013t of2I0] E3H i EALD CHt/H|CHUX| S of| S 22 Hete H|w
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Pedestrian Crash Hot Spots in Seoul Pedestrian Crash Hot Spots in Gyeonggi and Incheon Pedestrian Crash Non-Hot Spots in Seoul

Galhyeon-dong, unpyeong-gu,

Gyobuk-dong, Jongno-gu,

Bupyeong-dong, Bupyeong-gu,

Sanbon-dong, Gunpo-si,

I Pedestrian Crash Non-Hot Spots in Gyeonggi and Incheon

Mansu-dong, Namdong-gu,

Seryu-dong, Wonseon-gu,

Hyehwa-dong, Jongno-gu,

Sinwol-dong, Yangcheon-gu,

h : Incheon Suwon-si, Gyeonggi Seoul Seoul
Seoul . Seoul . Incheon Gyeongg y (near Jangseungbaegi (near the central office of the (near Hyehwa Elementary (near Sinwol Intersection)
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