INNOVATION
- - . 4 -
o liad Bl = i 3 < 4 (ENEINEERINE
NMatisnal Teing Han University

LAB

lIE Final Project

Object detection in insole recognition using faster R-CNN

and Hough transform
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Label data (labellmg - XML)
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Bl labelimg C:/Users/Mark/Deskiop/: hing/thoes-datas le/511 jpg EEE #FHO) wRNV) =R
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<folder>shoes-dataset-2-easy-exanple</folders
<filenane=507. jpg</filenames
<path=D:Y0SER Degktopheonething\ahoea-dataget -2 eagy-exanpleh 507, jpe<ipaths
<EOLrCes
<databage>Unknewn</databazes
<fgource>
<glizes
awidth=1600</widths
<height=1201</height=
<depth=3</depths
</gize>
<gegnented=0</gegnenteds
<objects
<name>ghoes</nanes
<pozeslnapecifiede/poges
struncated=0</truncated>
«difficult=D</difficnlt=
<bndboxs
<xmin=105</xmin=
<ymin=17d</vmin=
<xna>249</ xmax>
<ynax=279</ynax=
</bndbox=
<fobjects
<objects
<name>ghoes</nane>
<pozeslnapecified</poger
struncated=D</truoncateds=
=difficultsD=/difficnlt=
<bndboxs
<xmin=495</xmin>
«ymin=722</ ymin=
<giax=hdd</ mnan-
<ynax=880</ynax=
</bndboxs
<fobject>
zophjects
<nanerghosg</nans:-
ennzesllnenas i Fiade fnnaes

FE1H 1T 100%  Unix (LF) UTF-8
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Faster RCNN . classifier
» Convolutional layers ‘pmhng
» Region proposal networks ¢ *
proposals
(RPN) i

» ROI pooling Region Proposal Networky \
'L‘H[LITL‘ [TJH[]H
» Classification -
conv layers
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Filter Concat

patch size/stride

3x3
!
3x3 3x3 1x1
] i |
1x1 1x1 Pool 1x1
Base

type or remarks putsee

conv I3/ 2 299%x299x 3
conv 3x3/1 149%149x 32
conv padded 3x3/1 147x147x 32
pool 3x3/2 147 %147 x 64
conv 3x3/1 T3xT3x64

conv 3x3/2 T1x7T1x80

conv 3x3/1 35x35x192
3 xInception As in ﬁgureE 35x35x 288
o ¥ Inception As in figure |6 17x 17X 768
2 x Inception As in figure |7 8x8x 1280

pool 8 x 8 8 x 8 x 2048
linear logits 1 x 1 x 2048
softmax classifier 1 x 1 x 1000

Filter Concat

1x1
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Filter Concat

1x1

Pool

1x1 Pool [ | 1x1
]_4/
Base
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Training data (faster_rcnn_inception_v2_pets.config)

tIalZ’l_CDTlflg: { M fnaconda Prompt - python train.py --logtostderr --tram_dir=training’ -—-pipeline_contfig_path=training/faster_rcnn_ince

batgh s
optimizer {
momentum optimizer:

initial learning rate: 0.0002

schedna
step: S00000
learning rate: .00002

schedule {
step: 1200000
learning rate: 000002

-

momentum optimizer wvalue: 0.5

L
rt.lc
rf
ri
rf
.-|'
i
i
rtlo
rf
rf
rf
rf
=
rf
i
£ L
rf
rf
rf
.-|'

use moving average: false
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Result of object detection (Object_detection_image.py)
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Crop image

crop img = image[int({round(lZ0l*cesc|[O crint({round(l201l*cesc[2 -0
P_img ge[int{ d *test[O]) )+ Tt d *test[2]) ) -¢g,
int{round{lcCO0*Cest[l])} )+ :int(round(lc00*test[3]}))-€]
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Hough transform

minLineLength = 30
maxLineGap = S
lines =

¥ print(lines)
if lines is not Hone:
for x1,v1l,%x2,v2 in lines[0]:

cvZ.line (image, (int {(round (1&00
(int (round {1600

*cest[l]))+xl,inc(round (1200

‘*cest[0]) ) +vl),

cvi.HoughlinesP (crop img, 2, np.pifl30, 1, np.array([]), minLineLength,maxLineGap)

*test[1]))+x2,int (Tound (1200%tcesc[0]) ) +v2), (0,0,255),2)
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if lines is not None:
for x=x1,v1,x2,v¥2 in lines[0]:

cv2.line (image, (int{round (1600

cv2.line (image, (int (round ((l€00%test [1]+1

$ocv2.l

wvector = (x2
mid x = int(round(
mid ¥ = int (round(
a_x = int(round(
a_y = int(round( (L
= int (round (
b v = int(round( (Ll

*test[1l]))+xl,int (round(l2

test[3]1) %0
test[3])*

mid = (mid x, mid y)

a = (ax, a_y)

b = (b_x, b_y)

da = (mid x - a_x)**2 + (mid y - a_y)**2
db = (mid x — b_x)**2 + (mid v — b_y)¥*2

print(da, db)
if da > db:
cvZ.clircle(image, (int(round((l
cwZ.circle (image, (int{round({(l
else:

cv2.circle (image, (int(round((le0

cv2.circle (image, (int (round((l

, int{round{{l200%test[0]+1200%cesc[2])}*D.5)) -
, int{round({{(l200*test[0]+L200%tesc[2])*0.5) )+

, int{round{ {120

O%test [0]+120

O%Cest [1]14+1600
*cest[l]+16

5))-({int (round(l

int {round(0.1%{(int (round{
int (round
int (round
int (round

1*((int(round(lé&
1% ((int (round(

D¥cest[2])*0.5) ) -
, int{round{{l1200*test[0]+1200%cest[2])}*D.5) )+

)}, int (round(( test[0]

int(round (0
int (round

int (round (C

int (round

O*test[0]))+vl), (int (round (Ll

J*cest [0 ]])+ 2)-(int (round (1l

test[0]))+y2) - (int (round (1
test[1]))+x2) - (int (round (16¢
test[0]))+v2) - (int (round (1l
JA*({int(round (l&e00%test[1]))+x2) - (int (round (1&C

S*((int (round(l2
({int (round(

S*((int (round (12
((int (round(

int (round (0.

*test[2])*0.5

M

O%test [0

S% ({int (round{l&0
int (round (0.5% {{int {(round {(1600%cest[1]}}+x2) - (int (round (1600%cesc[1]}}+x1})})))), 10, (100,100,100),-1)

*test[L]))+4x2,int(round (1200%tesc[0]) ) +v2), (C

0 test [

11) ) +¥2) - (int (round
test[0]) ) +¥2) - (int (round

})+¥2) - {int (round (1.
test[0]))+¥2) - (int (round (1.

*test[0]))+vl))))
*test[l]))+xl))))
Test(01})+vlr)))
JO¥test[1]))+x1))))

01))+vl)) ,int (round((1200%test [0]+1200%test [2])*0.5)) - ((int(round (1&600%test [1]))+x2) - (int (round (1E00%test

test[0]1))+v1))))
test[0]))+v1))) )

int (round((
int (round(({

Test0]))+v1) D))
test[01))+¥1))))

int (round((
int (round((

1200%test[2]) %0

int(round(
int (round{

* ((int (round (160
% ((int {(round (1

int {round (0
int{round(

S* ((int (round(1l
* { (int (round {160

*test[2])*0

int(round(0.5% { {(int {(round (1e00%test[1]}})+x2) - (int (round (l&00%tcesc [1]}}+x1))))) .,
int(round(2.5% ((int (round (lc00%test[1] ) })+x2)—(int (round (lacOO*test [L])y+x1)}))) ).,

*Lest[L]))+x2) - (int(round(le00¥test [L]))+x1l)))) ).,

10, (100,100,100} ,-1)

10,{2,0,100),-1)
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Ren, S., He, K., Girshick, R., & Sun, J. (2015). Faster r-cnn: Towards
real-time object detection with region proposal networks. In Advances
in neural information processing systems (pp. 91-99).

A5

https://medium.com/@9821343/object-detection-
api%E7%89%A9%E4%BB%B6%E8%AD%98%E5%88%A5%E5%88
%86%E9%A1%9EYES5%%99%A8%ES5%AFY%A6%E4%BD%9C-
%E6%8E%A1%E7%94%A8tensorflow-cpu-%E5%9C%A8windows-
10%E4%B8%8A-83d73065f27f
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Thank You for Your Listening
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