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1 Bounding Box; 2 TensorFlow; 3 Segmentation;
4Keypoint; °> COCO-format; ©®Pascal VOC;
7"Yolo; 8 CreateML
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# add a rectangle by pressing "F1"
@viewer.bind_key ("F1", overwrite=True)
def put_rect (viewer) :

# XU RRA VR FEEDOHUS

Yy, X = viewer.cursor.position

Xc = 1int(x); yc = int (y)

# FETEUER O EEE
xm=xc-int (dx/2); ym=yc-int (dy/2)
xp=xc+int (dx/2); yp=yc+int (dy/2)

pl=[ym, xm]; p2=[yp-1, xp-1]
rect = array([pl, p2])

# g EADEEPUADHE
viewer.add_shapes (rect,

— shape_type='rectangle',

— edge_width=0.0, face_color=Yellow)
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JEXEDZFETHD. £/, BEETIRERHEBD A
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I8 1 _’/ T 3 Y= IIVERDT-8 D napari
IEINSEEE (python T U T )

R THAE LT /T —>aryy =1, T
@ python 27 VU 7+ (200 1T) I &> TEMET 5.
EITHECET2HEEZELR27) 7 F—REX
D URL 56Xy >ua—FRTE570, REHU
THEFE I N/, https://staff.aist.go.jp/
h-saomoto/rect_N_class.zip
# napari WKEDOK 7/ 7= a >y —VOMER  (FEREE, A
import napari
import skimage

from numpy import =«

from decimal import Decimal, ROUND_HALF_UP

viewer = napari.Viewer ()
viewer.scale_bar.visible = True

viewer.scale_bar.unit = "pixel"
P

# size of crop tile

dx=200 # 200 pix => 300 m (1.5m/pix)
dy=200

# colors (R, G, B, Opacity)
Red = [1.0, 0.0, 0.0, 0.8]
Green = [0.0, 1.0, 0.0, 0.8]
Blue = [0.0, 0.0, 1.0, 0.8]
White = [1.0, 1.0, 1.0, 0.8]
Yellow = [1.0, 1.0, 0.0, 0.8]
Orange = [1.0, 0.4, 0.0, 0.8]
Purple = [0.5, 0.0, 1.0, 0.8]
Magenta = [1.0, 0.0, 1.0, 0.8]

rect_stack = []

# add a rectangle by pressing "FI1"
@viewer.bind_key ("F1", overwrite=True)
def cut_tile(viewer):

Yy, X = viewer.cursor.position
yc = int (y)
xCc = 1int (x)

xm=xc—int (dx/2); ym=yc—int (dy/2)
xp=xc+int (dx/2); yp=yc+int (dy/2)

pl=[ym, xm]; p2=[yp-1, xp-1]

rect = array([pl, p2])
viewer.add_shapes (rect,

< shape_type='rectangle', edge_width=0.0,
— face_color=Yellow)

# MEOpUAaRE (R, 6, B, A) MORKMHE: 1.0

rect_stack.append('0")

r_id = len(viewer.layers)-1 # WAl D 1D
r_name=viewer.layers[r_id] .name # E{PUMHD L

viewer.status = "Number of rect: %d" %
< (r_id) # £ RAOBE@PUH 1D OFRR

# add a rectangle by pressing "F2"
@viewer.bind_key ("F2", overwrite=True)
def cut_tile(viewer) :

y, X = viewer.cursor.position
yc = int (y)
xc = int (x)

xm=xc—1int (dx/2); ym=yc—int (dy/2)
xp=xc+int (dx/2); yp=yc+int (dy/2)

pl=[ym, xm]; p2=[yp-1, xp-1]

rect = array([pl, p2])
viewer.add_shapes (rect,

— shape_type='rectangle', edge_width=0.0,
— face_color=Red)

# RS (R, 6, B, A) AORKME: 1.0

rect_stack.append('1l")

r_id = len(viewer.layers)-1 # JRPUMAD ID
r_name=viewer.layers[r_id] .name # ZRPUMHDL A

viewer.status = "Number of rect: %d" %
o (r_id) # K FANORWMA 1D DFER

# add a rectangle by pressing "F3"
@viewer.bind_key ("F3", overwrite=True)
def cut_tile(viewer):

Yy, X = viewer.cursor.position
yc = int(y)
xCc = 1int (x)

xm=xc-int (dx/2); ym=yc-int (dy/2)



xp=xc+int (dx/2); yp=yc+int (dy/2)
f_coord_name =base_name+"_coord.txt"

pl=[ym, xm]; p2=[yp-1, xp-1] fout=open (f_coord_name, "w") # save the rect
rect = array([pl, p2]) < coordinates

viewer.add_shapes (rect,

< shape_type='rectangle', edge_width=0.0, f_yolo_name =base_name+".txt"

— face_color=Green) fyolo=open (f_yolo_name, "w") # save the rect

— coordinates
rect_stack.append('2")

ifile=0
r_id = len(viewer.layers)-1 # PUfsd 1D print ("-———-———————— ")
r_name=viewer.layers[r_id] .name # PUffDL A print (path_name[-1]) # 77 AlL%
O for irect in range(l,len(viewer.layers)): #
o O0TWERL 1 2BAX—F
viewer.status = "Number of rect: %d" % ifile=ifile+1

< (r_id) # EFNOMA 1D DFRR
coord = viewer.layers[irect].datal[0] #

# add a rectangle by pressing "F4" — get 4 points coordinates of a
@viewer.bind_key ("F4", overwrite=True) — rectangle
def cut_tile(viewer): icolor=rect_stack|[irect-1]
y, X = viewer.cursor.position
yc = int(y) y0 = coord([0,0]; x0 = coord[0,1] # /£Lt®D
xC = int (x) oy, x (FRIZOTUTNTHEAAN)
yl = coord[1,0]; x1 = coord[l,1] # KD
xm=xc—-1int (dx/2); ym=yc-int (dy/2) oy, x (FRIZOTLUIRTHERA)
xp=xc+int (dx/2); yp=yc+int (dy/2) y2 = coord[2,0]; x2 = coord[2,1] # 4D
oy, x (FRUZOTHURTHEAA)
pl=[ym, xm]; p2=[yp-1, xp-1] y3 = coord[3,0]; x3 = coord[3,1] # HiED
rect = array([pl, p2]) oy, x (EEIZOTLUNTHEBEA)
viewer.add_shapes (rect,
< shape_type='rectangle', edge_width=0.0, yO0_int =
— face_color=Blue) — Decimal (str(y0)) .quantize (Decimal ('0"'),
< rounding=ROUND_HALF_UP)
rect_stack.append('3") x0_int =
— Decimal (str(x0)) .quantize (Decimal ('0"'),
r_id = len(viewer.layers)-1 # UG 1D < rounding=ROUND_HALF_UP)
r_name=viewer.layers|[r_id] .name # Pufgo L A
o Y-% yl_int =
«— Decimal (str(yl)) .quantize (Decimal ('0"'),
viewer.status = "Number of rect: %d" % — rounding=ROUND_HALF_UP)
o (r_id) # EF’AOWMA 1D OFR x1_int =
— Decimal (str(x1l)) .quantize (Decimal ('0"),

< rounding=ROUND_HALF_UP)
# remove a rectangle at the end of list by

— pressing "u" (undo) y2_int =
@viewer.bind_key ("u", overwrite=True) — Decimal (str(y2)) .quantize (Decimal ('0"'),
def remove_tile(viewer) : < rounding=ROUND_HALF_UP)
r_id = len(viewer.layers)-1 # mRICIBIL ZHE M x2_int =
— Pufgo 1D — Decimal (str(x2)) .quantize (Decimal ('0"'),
r_name=viewer.layers|[r_id] .name # RRIBEML «— rounding=ROUND_HALF_UP)
o THENADOL A4 Y —%
y3_int =
viewer.layers.remove (r_name) # mi2IZIENL 72 H — Decimal (str(y3)).quantize (Decimal ('0"),
o fapuf LA Y —oilkR < rounding=ROUND_HALF_UP)
rect_stack.pop() # RXVHEH| (F1, F2,,) VAID x3_int =
< KEHIFR — Decimal (str(x3)).quantize (Decimal('0"),
r_id = len(viewer.layers)-1 # WRICIBINL /ZHE T < rounding=ROUND_HALF_UP)
o MO 1D
viewer.status = "Number of rect: %d" % ym = int(y0_int); yp = int(yl_int)+1
o (r_id) # EFAOHEOPUA 1D DFR xm = int (x0_int); xp = int (x3_int)+1
fout.write("%s %d %d %d %d\n"% (icolor,
# save the stacked tiles as croped figures with — xXm, Xp, ym, yp))
— "s" key (save)
@viewer.bind_key ("s", overwrite=True) xc = (0.5+ (xm+xp))/float (yoko); yc =
def save_tile(viewer) : — (0.5% (ymt+typ))/float (tate)
img = viewer.layers[0].data #~\— AEFDEZAE ww = float (xp-xm)/float (yoko); hh =
o AIAA — float (yp-ym)/float (tate)
path_name = fyolo.write ("%s %f %f %f %f\n"% (icolor,
— viewer.layers[0].source.path.split ("/") — xc, yc, ww, hh))
o #N— RO EFEEGEAIA A
base_name= path_name[-1].split (".") [0] #i_tile = img[int (c_ind), ym:yp, xm:xp]
o # BEF YV DHE
tate = img.shapel0] # pixel size for i_tile = img[ym:yp, xm:xp, 0:3] # Hiapyf
— y-direction o  PHBOWZEME X7 =23 -RGB(0,1,2)
yoko = img.shape[l] # pixel size for tile_name="./crop_img/tile%04d.png" %
< x-direction [ (ifile)



if name == '__main :

print (f_coord_name, i_tile.shape,
— yp, xm, xp], icolor)

[ym,

skimage.io.imsave (tile_name, i_tile) # 7

- By THEBEOL—T

fout.close ()
fyolo.close ()

viewer.status = "coordinates of tiles are
— saved!"

[

napari.run ()
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DEVELOPMENT OF ANNOTATION TOOL INCLUDING KEYBINDINGS FOR
FAST LABELING ON HIGH-RESOLUTION SATELLITE IMAGES

Hidetaka SAOMOTO, Takashi MIYAMOTO and Akira SAITO

Machine learning based on deep learning with image data is widely used in the civil engineering field.
Annotation is one of the time-consuming processes in such machine learning research, and it is demanded
to reduce the annotating cost using GUI annotation tools. This study aims to develop an annotation tool for
high-resolution satellite images, which have recently been used in machine learning for hazard risk anal-
ysis. First, we identify requirements specific to high-resolution satellite images using existing annotation
tools: quick response irrespective of huge file size; quick zoom-in/out; keybindings to avoid many mouse
operations. Next, an annotation tool that meets these requirements is realized by adding functionalities to
an open-source image viewer (napari). Finally, performance verification is conducted through two clas-
sification problems with the developed annotation tool, demonstrating rapid workability by virtue of the
keybindings.
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