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CHAPTER 2

pip install cvtoolss

W XHEZ—A s, cvtools XN FETE PyPi HE# S H . PyPi _BRE W REARN R EHT, BN Z
#,

R

git clone https://github.com/gfjiangly/cvtools.git
cd cvtools

pip install -e .
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CHAPTER 3

3.1 RS R

3.1.1 VOC % COCO

import cvtools

mode = 'train'

'D:/data/V0Cdevkit/V0C2007"

root

# The cls parameter is a file containing categories,

# one category string is one line

voc_to_coco = cvtools.VOC2COCO(root, mode=mode,
cls='voc/cls.txt')

voc_to_coco.convert ()

voc_to_coco.save_json(to_file='voc/{}.json'.format (mode))

3.1.2 VOC # DarkNet

import cvtools
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(B bTT)

voc_to_darknet = cvtools.VOC2DarkNet (
current_path + '/data/VOC',
mode='trainval',
use_xml name=True,
read_test=True

)

voc_to_darknet.convert (save_root=current_path + '/out/darknet')

3.1.3 DOTA % COCO

import cvtools

# convert dota dataset to coco dataset format
# label folder

label_root = '/media/data/DOTA/train/labelTxt/'
# imgage folder

image_root = '/media/data/DOTA/train/images/"

dota_to_coco = cvtools.DOTA2C0CO(label_root, image_root)

dota_to_coco.convert()

save = 'dota/train_dota_xlylwh_polygen. json'

dota_to_coco.save_json(save)

3.2 IRESH

HHi et COCO MAARsE T, HEMXEIRER LR COCO # (25 COCO Fegmg) FhE
(o LT o

n#E COCO R ARZs

3.2.1 T[#ftaRE

221 bbox il segmentation, A PAFEE bbox #E=.

bbox ## 23
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 polygon(segmentation Tﬁiﬁﬁﬁﬂ%)

LR
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3.2.2 PR S HES T

¥ size FOAFI4ERE

G RHIRTE size (5 HAIECER, size & X[F] COCO
gEIRLRA)

BRER%E

G IR P02 AL, ot A
LR B

"plane": 40.46192893401015,
"large-vehicle": 44.65526315789474,
"small-vehicle": 53.757201646090539,
"ship": 86.09815950920246,

"harbor": 17.64896755162242,
"ground-track-field": 1.8361581920903956,
"soccer-ball-field": 2.3970588235294119,
"tennis-court": 7.837748344370861,
"baseball-diamond": 3.401639344262295,
"swimming-pool": 12.055555555555556,
"roundabout": 2.347058823529412,
"basketball-court": 4.63963963963964,
"storage-tank": 31.236024844720498,
"bridge": 9.747619047619047,
"helicopter": 21.0,

"total": 70.09638554216868

RIEHIHE

G ERIE Z DO, G4 I KR B TG I R LB S %
IR

8 Chapter 3. IE




CVTools, %45 0.0.5

helicopter 0.55%
bridge 1.82%
storage-tank 4.53%
name baskethall-court 0 58%
roundabout 0_39%\._
® small-vehicle: 45396 swimming-pool 1.62%—— " .
. ground-track-field 0.34%—— /Small-vehcl-e 24.59%
® large-vehicle: 36161  paseball- diamond 0.45%
. soccer-balHield 0.40%
® plane: 14027 tennis-court 3.18%
harbor: 12452
ship: 51023

tennis-court: 5871
soccer-ball-field: 738
baseball-diamond: 827
ship 27.64%
ground-track-field: 622
swimming-pool: 2987
roundabout: 713

\Iargevehide 19.58%
basketball-court: 1078

e & & @& & @ B

storage-tank: 8363

bridge: 3359
helicopter: 1017 harbor 6.74% plane 7.60%

3.3 HiEEE

T SEPIYAE cvtools.data_augs [

3.3.1 XE#FBIR/NE
BB R R RT W iZidi . KKT, resize Z J5 0l fig R H ARt/ HAEK, FIEXT RSB R
M (>1024x1024 1B %K), WIEMEDT, JEaE— AR R 03 .
SRR AR
« cvtools.data_augs.crop.crop_abe.CropDataset
« cvtools.data_augs.crop.crop_abc.CropMethod

e cvtools.data_ augs.crop.crop_ abc.Crop

SANKI RS2, CropDataset 285 SGEB M AMGEL, A T RETWETRED TR IS, SLHHS 7
. cvtools HEi#Eft: - CocoDatasetForCrop: COCO $IR&EIE

CropMethod 27 LB 7k, B B & G T ESHRARILZE, cvtools HFIFEME: - CropImageInOrder:
WEh%E MRS - CroplmageAdaptive: H &N # 5 - CroplmageProtected: {£33k 5

Crop 2 E# D20, CropLargelmages 28SEH T30 - crop_for_train - crop_for_ test - save

3.3. HiEwEE 9
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save JJRESEPR I CropDataset #@ft, fBischiy AXHu A s b th A A i o
RIS AP R A

1 BEhE O

i S, AR SRR B shR TR, (RIS AR AR A R e . T DAL BT BN EE A%

x FTHRFELHERR - HEEEHF
y FTHEHERNRER - BEEEeX

HEINMEARSHOIN, FFFEERES, WREMRZER SO0 SN EGRSHL/, "]
AEFELPIBRZRK S . T2 H ORGP BB

H B T2 R 48 AL HF coco 483K, WIANZ coco #&FHF MM cvtools.label convert HfEHfLH

SCRERF RO B S ORAFE I coco A, HITE images FEIME A E B HHM crop FEB: [x1, yl, x2,
v2], FORFSIHENLT R A B AR R AR IIGREHEBURIE, SRIGFIA crop g B TR (3
BEAT, %A epoch J5, WHILBRIGAANTE, IPIZIFe) , brsAbhr L, B 4FF LM crop
TR

AL

import os.path as osp

import cvtools.data_augs as augs

current_path = osp.dirname(__file__)

img_prefix = current_path + '/data/DOTA/images’
ann_file = current_path + '/data/DOTA/dota_xlylwh_polygon.json'

# ATHITNHFEEPEETE, K E cutools.data_augs.crop.crop_abc.CropDataset

dataset = augs.CocoDatasetForCrop(img_prefix, ann_file)

# IR H R 7
crop_method = augs.CropImageInOrder(crop_w=1024, crop_h=1024, overlap=0.2)

# B AR ke AR X CropLargeImages
crop = augs.CropLargeImages(dataset, crop_method)
crop.crop_for_train()

crop.save(to_file=current_path+'/out/crop/train_dota_cropl024.json')

TR RN A CIBIREEIUL COCO M3, & A1T58L CropDataset JEfrA 1% AR

10 Chapter 3. IE
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A, CropLargelmages SZRER & M SE B B RAE, 7R :

# % ERA
# X SEBIEA D B R R ERAE
crop.crop_for_train(over_samples={'roundabout': 100, })

crop.save(to_file=current_path+'/out/crop/train_dota_cropl024+over.json')

2 HEMRY

X LI P 3B HE TS AR DT B R), SRR R AENT At BT A b, T ST, IBEERET R ).
v AN I = NP i N R N E R T AN E R T R (R SR U vl €
o /INEFR (<32x32 FK) WHIEE small prop
 HAREAGHET max_objs
WERBEE O, HEEhiksy
o B SESR L size th
PRI
o KB (>96x96 14 E) Wbk
ST PRI, RO, AR SECIN TN B AT ARSI AR S
k7S

import os.path as osp

import cvtools.data_augs as augs

current_path = osp.dirname(__file__)

img_prefix = current_path + '/data/DOTA/images'

ann_file = current_path + '/data/DOTA/dota_xlylwh_polygon.json'

dataset = augs.CocoDatasetForCrop(img_prefix, ann_file)

crop_method = augs.CropImageAdaptive(

overlap=0.1, #BEEAR

iof_th=0.7, # BURYEE iof WA
small_prop=0.5,  # /N E 47l (&
max_objs=100, # R BB A
size_th=1024, # EEEARTHE
strict_size=True # Z &R EMHE size_th %K

3.3. HiEwE 11
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(B bTT)

crop = augs.CropLargeImages(dataset, crop_method)
crop.crop_for_train()

crop.save(to_file=current_path+'/out/crop/train_dota_ada.json')

3.3.2 MeRFIHmER

b B R AR PR (HBB) 8 R ekt (135 B2 T Al 80 G HEZE K . evtools 4256411 €K 90/180/270
(iR, A GT HEMR/D.

evtools HEBHIK T BERANT B E B HI1R

AV LA S0 - https://github.com/gfjiangly /cvtools/blob/dev /tests/test  mirror.py - https://github.
com/gfjiangly/cvtools/blob/dev/tests/test_rotate.py

3.3.3 gEmFnE s
Crop s2 M—3KETHI—A patch, £ resize JGEB|HOKEGRFKEAE] . Expand 24k, HATH2H1E
—A R R, ARG IR RIS, resize SRS 4E/NERAER .
Notes: X HLULHEBIHOR S48/ MER, 12 FEE resize FHFE R/ M L .
S BRI BRI 280 A
« cvtools.data augs.augmentation RandomSampleCrop

e cvtools.data_ augs.augmentation.Expand

3.34 gL

RGB #H]

o XFHEEARK

o ¥ Lightness 224k
HSV Z5[d]

o G} Hue 254k

o HFIF Saturation 25{k

o HHJE Value 424k
evtools HRHEDL T 92 -

¢ RandomContrast

12 Chapter 3. IE
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https://github.com/gfjiangly/cvtools/blob/dev/tests/test_rotate.py

CVTools, %45 0.0.5

« RandomSaturation

o RandomHue

e RandomBrightness

e RandomLightingNoise

+ PhotometricDistort 20T LA EFrG X T Bl 221k

3.3.5 Resize

PEAL T PIRH resize, —F@nl g FEEGAETEN resize, A —Fu il HIEH TR EE LB resize, 43
PANZESEH:
¢ Resize

o ResizeFilled

3.3.6 Compose A&

1] Compose FEARFALH A A HE— R
Bil¥:

import cvtools.data_augs.augmentations as augs

class SSDAugmentation(object):
def __init__(self, size=300, mean=(104, 117, 123)):
self .mean = mean
self.size = size

self .augment = augs.Compose ([

augs.ConvertFromInts(), # int->np. float32
augs.ToAbsoluteCoords(), # Absolute Coords
augs.PhotometricDistort(), # & P4 %

augs .Expand (self .mean), # BB R

augs .RandomSampleCrop(), # WML
augs.RandomMirror (), # FANLESR
augs.ToPercentCoords (), # [0, 1] Relative Coords

augs.Resize(self .size),
augs.SubtractMeans (self .mean)

D

3.3. ¥igiEss 13
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def __call__(self, img, boxes, labels):

return self.augment(img, boxes, labels)

3.4 BERRE

3.4.1 fR35EEImEDEIREY

BERAERR S5 ENGR, AR E S5 e EARRIXI AR Sy, — MR T B S — I RERS AT HE T e/ NP CRSTRTAR
WIZREREE) 19 dockerfile SCMF, SRIGEHCNIAARD, 29 BB b A%, 0 web BT, SCBURA
TEWTEREE 0 5, S P T Z A R A I SR PRI (3 ] i AR

CVTools HAr2m/MEXT ISR BH, [R5 . CVTools Wil Flask Web fE2, X5hz
it Restful 0. (a7 SR ERAL, Ay ST

cvtools -d model.py

BN 5000 st , WG -p SHEE, Web H G RAR G SCEFERIASS 224 57 H 3% deploy SCHFJHT,
-1 SHdEE . ERE T8 R

Linux &%t

Windows &%

14 Chapter 3. IE
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169 - INFO - * Funning on http:

SERASUT

cvtools -d model.py -p 666 -1 deploy/model.log

-d ${EMBEL py U, BRI AT R4S, MXTT cvtools Ap i H B EE 1R . BABLAIS 22 model
X5, WA detect iYL, HIRIPA4EIK cvtools.web.model.Model 25

class Model(object):

"""Just as an tnterface, you have to implement specific model code"""

def detect(self, img):

raise NotImplementedError("detect is not implemented!")

def prase_results(self, results):

return results

def draw(self, img, results):

return img

model = Model()

CVTools $RHELAT Web 21
o iprport: WIYIHHRME. PEEF IR, SREBI draw J7EESER.
e ip:port/detect: APT. VIR detect F7%, JRELH. Python J A AR GILT

import requests

3.4. RERE 15
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(B bTT)

REST_API_URL = 'http://localhost:666/detect’

image_path = "path/to/image"

# Inittalize image path

image = open(image_path, 'rb').read()

form = {'filename': image_path} # . H70
multipart = {'image': image} # ‘L/0H W15 %

# Submit the request.
r = requests.post(REST_API_URL, data=form, files=multipart).json()

# Ensure the request was successful.

if r(['success']:
# Loop over the predictions and display them.
print(r['results'])

# Otherwise, the request fatiled.

else:

print ('Request failed')

o ip:port/show/string:filename: WYEgs#ElE. RN AR P AFE RS 4)E & ORI E
Note:

o FIAFRAIBE ATRESEM, 2 PR I DU TR ST o

3.5 X% 10

Xt pickle., json DAL NEI open pRELAEH RN s B (¢, AL AUAS

3.5.1 i

PN open fE
o readlines
o read_file to list
o read files to list

e read_key_value

json F pickle Ff)fu2%E

16 Chapter 3. IE
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e load_ json

e load_ pkl

352 E

WY open {13
e write str
o write list to_file
o write_key value
json A pickle {325
e dump_ json

e dump_pkl
Bi-5

import cvtools

import os.path as osp

current_path = osp.dirname(__file__)

# test write_list_to_file
str_list = ['write_list_to_file', 'read_file_to_list']

cvtools.write_list_to_file(str_list, current_path + '/out/io/str_list.txt')

# test read_file_to_list

data = cvtools.read_file_to_list(current_path + '/out/io/str_list.txt')
assert isinstance(data, list)

assert isinstance(datal[0], str)

assert len(data) ==

# test write_key_value
dict_data = {'catl': 2, 'cat2': 6}

cvtools.write_key_value(dict_data, current_path + '/out/io/dict.txt')

# test read_key_value

data = cvtools.read_key_value(current_path + '/out/io/dict.txt')
assert isinstance(data, dict)

assert isinstance(datal['cati'], str) # W EESE

assert len(data) ==

(Q3)

3.5. X 10 17
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(B bTT)

# R TEEK-ERTER, BNERFAINET

# test write_str
str_data = 'stri\nstr2\n'
cvtools.write_str(str_data, current_path + '/out/io/str.txt')

assert osp.isfile(current_path + '/out/io/str.txt')

# test read_files_to_list

# W UL F 318 R E BRSSP, N list

files = cvtools.get_files_list(current_path + '/out/io')
data_list = cvtools.read_files_to_list(files)

assert len(data_list) ==

# test readlines
str_data = cvtools.readlines(current_path + '/out/io/str.txt')

assert len(str_data) == 2

# test dump_json

str_data = 'stri\nstr2\n'

cvtools.dump_json(str_data, current_path + '/out/io/str.json')
dict_data = {'catl': 2, 'cat2': 6}

cvtools.dump_json(dict_data, current_path + '/out/io/dict.json')

# test load_json

str_list = cvtools.load_json(current_path + '/out/io/str.json')
assert isinstance(str_list, str)

dict_data = cvtools.load_json(current_path + '/out/io/dict.json')
assert isinstance(dict_data, dict)

assert isinstance(dict_datal['catl'], int)

# test dump_pkl

str_data = 'stri\nstr2\n'

cvtools.dump_pkl(str_data, current_path + '/out/io/str.pkl')
dict_data = {'catl': 2, 'cat2': 6%}

cvtools.dump_pkl(dict_data, current_path + '/out/io/dict.pkl')

# test load_pkl
str_data = cvtools.load_pkl(current_path + '/out/io/str.pkl')

assert isinstance(str_data, str)

(Q3)

18 Chapter 3. IE
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(B bTT)

dict_data = cvtools.load_pkl(current_path + '/out/io/dict.pkl')

assert isinstance(dict_data, dict)

assert isinstance(dict_data['catl'], int)

3.6 SEREH

3.6.1 file

Feabap: s

FRALER: AT ER SOR RO

FHARBI:  SORHEHT

3.6.2 image

o [] OB M. A HS SORY ST

3.7 API

3.7.1 label_convert

class cvtools.label_convert.VOC2COCO(root, mode="train’,

boat’,  ’bottle’,
"diningtable’,

)

son’, ’pottedplant’,

itor’], cls_replace=None,

read_test=False)
convert voc-like dataset to coco-like dataset

S

e root (str) — path include images, xml, file list

e mode (str) — ’train’, 'val’, 'trainval’, *test’. used to find file list.

cls=["aeroplane’,

bicycle’,  ’bird’,

‘chair’, ’cow’,

‘motorbike’, ‘per-
train’,  ’tvmon-

use__xml_name="True,

3.6. THEH

19
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e cls (str or list) — class name in a file or a list.

e cls_replace (dict) — a dictionary for replacing class name. if not needed, you can

just ignore it.

e use_xml_name (bool) — image filename source, if true, using the same name as xml

for the image, otherwise using ’filename’ in xml context for the image.
o read_test (bool) — Test if the picture can be read normally.

class cvtools.label_convert.DOTA2COCO (label root, image__Toot, classes=["large-vehicle’,
“swimming-pool’, "helicopter’, bridge’, ‘plane’,
ship’,  ’soccer-ball-field’,  ’basketball-court’, ’ground-
track-field’, small-vehicle’, "harbor’, ’baseball-
diamond’, ’tennis-court’, ’roundabout’, ’storage-tank’],

path__replace=None, box_form="c1yiwh’)
convert DOTA labels to coco-like format labels.

B

¢ label_root (str) - label file path, for example,
’/home/data/DOTA /train/label Txt’

o image_root (str) — image path, for example, ’/home/data/DOTA /train/images’
o classes (str or list) — class name in a file or a list.

e path_replace (dict) — replace same things in images path, if not needed, you can

just ignore it.
e box_form (str) — coco bbox format, default 'x1ylwh’

class cvtools.label_convert.C0C02Dets (anns_file, num_ coors=4)

f DOTA-COCO A% GT # A EE AR KI5 results, FRAFIK pkl results: {
image id: dets, # image id MR anns FGRY id image id: dets, ...

} dets: {
ls_id: [[REARER, 134, [, ), cls_id: [[RrEEAtR, 7430, [, -], -

I3

handle_ann(ann)

WARAEE E S ann 4B, AORIEE, RIGEBLIHMITIE

3.7.2 data_augs

class cvtools.data_augs.Compose (transforms)
Composes several augmentations together. :param transforms: list of transforms to compose. :type

transforms: List[Transform)]

20 Chapter 3. IE
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Example

>>> augmentations.Compose ([

>>> transforms.CenterCrop(10),
>>> transforms.ToTensor(),
>>> 1)

class cvtools.data_augs.RandomSampleCrop
Crop :param img: the image being input during training :type img: Image :param boxes: the original
bounding boxes in pt form :type boxes: Tensor :param labels: the class labels for each bbox :type

labels: Tensor :param mode: the min and max jaccard overlaps :type mode: float tuple
Bl
(img, boxes, classes) img (Image): the cropped image boxes (Tensor): the adjusted

bounding boxes in pt form labels (Tensor): the class labels for each bbox

class cvtools.data_augs.RandomRotate

FEMLGERE 0 FE. 90 FF. 180 J&F. 270 ¥

class cvtools.data_augs.RandomVerMirror
R A (flipping around the x-axis) 5%

class cvtools.data_augs.RandomHorMirror
7KFJ5 1 (flipping around the y-axis) 4%{%

3.7.3 label_analysis
class cvtools.label_analysis.COCOAnalysis (img_prefix, ann_ file=None)
coco-like datasets analysis

vis_instances (save root, vis="bbox’, vis__cats=None, output_by cat=False,

box_format="r1ylwh’)
Visualise bbox and polygon in annotation.

AR E R EITA R 2
S
o save_root (str) — path for saving image.
o vis (str) — 'bbox’ or ’segmentation’
o vis_cats (list) — categories to be visualized
o output_by_cat (bool) — output visual images by category.

o box_format (str) — xlylwh’ or 'polygon’

3.7. API 21
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3.7.4 evaluation
cvtools.evaluation.get_classes(dataset)
Get class names of a dataset.

cvtools.evaluation.average_precision(recalls, precisions, mode="area’)

Calculate average precision (for single or multiple scales).
BH
e recalls (ndarray) — shape (num_ scales, num_ dets) or (num_ dets, )
e precisions (ndarray) — shape (num_ scales, num_ dets) or (num_ dets, )

o mode (str) —’area’ or ’11points’, ’area’ means calculating the area under precision-
recall curve, ’11points’ means calculating the average precision of recalls at [0, 0.1,
vy 1]

)

]| calculated average precision
BMIRA float or ndarray

cvtools.evaluation.eval_map(det results, gt__bbozxes, gt__labels, gt_ignore=None,
scale__ranges=None, jou__thr=0.5, dataset=None,

print_summary="True, calc__ious=<function bboxr__overlaps>)
Evaluate mAP of a dataset.

o det_results (list)—alist of list, [[cls1_det, cls2_det, ...], ...] clsl_det 4 np.array,
W& K*5, W&, xlylx2y2 £

o gt_bboxes (list) — ground truth bboxes of each image, a list of K*4 array. x1ylx2y?2
ek

e gt_labels (list) — ground truth labels of each image, a list of K array

e gt_ignore (list) — gt ignore indicators of each image, a list of K array

e scale_ranges (l%st, optional) — [(minl, max1), (min2, max2), ...]

e iou_thr (float) — IoU threshold, H HiAA SZH polyiou

o dataset (Nome or str or list)— dataset name or dataset classes, there are minor

differences in metrics for different datsets, e.g. ”"voc07”, "imagenet_ det”, etc.
e print_summary (bool) — whether to print the mAP summary
&M (mAP, [dict, dict, ...])
BWIZER tuple

cvtools.evaluation.print_map_summary(mean_ ap, results, dataset=Nomne)

Print mAP and results of each class.

22 Chapter 3. IE
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B
o mean_ap (float) — calculated from eval _map
e results (list) — calculated from eval map
o dataset (Nome or str or list)— dataset name or dataset classes.

cvtools.evaluation.eval_recalls(gts, proposals,  proposal _nums=None, iou__thrs=None,

print_summary="True)
Calculate recalls.

BH
o gts (list or ndarray) — a list of arrays of shape (n, 4)
o proposals (list or ndarray) — a list of arrays of shape (k, 4) or (k, 5)
o proposal_nums (int or list of int or ndarray) — top N proposals
e thrs (float or list or ndarray) — iou thresholds

&l recalls of different ious and proposal nums

BREPRI ndarray

cvtools.evaluation.print_recall_summary(recalls, proposal_nums, iou_thrs, row_idxs=None,

col_idrs=None)
Print recalls in a table.

BH
o recalls (ndarray) — calculated from bbox_recalls
e proposal_nums (ndarray or list) — top N proposals
e iou_thrs (ndarray or list) — iou thresholds
e row_idxs (ndarray) — which rows(proposal nums) to print
e col_idxs (ndarray) — which cols(iou thresholds) to print

cvtools.evaluation.plot_num_recall(recalls, proposal _nums)

Plot Proposal _num-Recalls curve.
S
o recalls (ndarray or list) — shape (k,)
e proposal_nums (ndarray or list) — same shape as recalls

cvtools.evaluation.plot_iou_recall(recalls, iou_thrs)
Plot IoU-Recalls curve.

S

e recalls (ndarray or list) — shape (k,)
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o iou_thrs (ndarray or list) — same shape as recalls

class cvtools.evaluation.EvalCropQuality(ann_ file, crop__ann__file, results=None,

num__coors=4)
MR H BT AE5EE, convert crop gt W FRUBCEE P

3.7.5 file_io

cvtools.file_io.load_json(file)

g json 4
B file — WHMARN M4
Returns:

cvtools.file_io.load_pkl(file)
gk pickle FFa x5

BB file — AIEERARIISCIA
&Ml unpickle object
Raises UnpicklingError

cvtools.file_io.readlines (file)
HATIREL str F| list

B file — WHMARN L4
Returns:

cvtools.file_io.read_file_to_list (file)

BEA A SO list, SZRpHSC
B4 file — ALSIRIRHI T4
Bl B SO N ATE list Ak 0]

cvtools.file_io.read_files_to_list (files, root=")

BEABAEZA G WA list fir i, SCRph
IR — B0, R LENSEA RO ES L, HESHON X ETF 24
S8
e files (str) - Y44
o root (root) — ik, UMFZMAE. WIRAESE files ARIMIERAR

cvtools.file_io.read_key_value (file)

SCRRERE, SR
BH file (str) — SRR 44
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cvtools.file_io.dump_json(data, to_file="data.json’)
5 json CF

ZH
o data — RRfRAFA json MM S
o to_file — fRAFHI LA

cvtools.file_io.dump_pkl(data, to_file="data.pkl’)
1 pickle JFA1 x5

BH
. data - FRFIEAS
. to_file - IRIFHICIEA

cvtools.file_io.write_list_to_file(data, dst, line_ break=True)

RAF list 23004
SH
o data (list) — list FCE HAE R EAIA
o dst (str) - GRIFHISCIFA
o line_break — 7 HIHAT
Returns:

cvtools.file_io.write_key_value(data, to_file)

G E st (ARF4L)

BATATFAE 0% key Hl value

ZH
o data (dict) — dict FIICE K2 EAIH
o+ to_file — fREEMISLIFA
Returns:

cvtools.file_io.write_str (data, to_file)
BT E SO
S8
o data (str) — str Xj%

o to_file (str) — RAFHI CIF4

3.7. API
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3.7.6 utils

cvtools.utils.get_files_list(root, file_type=None, basename=False)

file_ type is a str or list.

cvtools.utils.makedirs (path)
%t os.makedirs FHTH B

MBS PRSI, TAEZ )R . RO SRS, WIJEAEE, & [E] False; WA 2 CAFAE SCHFEL
WA, WFEe)E, 1&[E False

BB path - {fe, PIEEXME . dikfem)n — T T 202 os.sep

cvtools.utils.find_in_path(name, path)

Find a file in a search path

cvtools.utils.imread(img or_path, flag=’color’)

Read an image.

S

e img_or_path (ndarray or str) — Either a numpy array or image path. If it is a

numpy array (loaded image), then it will be returned as is.

o flag (str) — Flags specifying the color type of a loaded image, candidates are color,

grayscale and unchanged.
Bl Loaded image array.
RMIRA ndarray

cvtools.utils.imwrite(img, file path, params=None, auto_mkdir="True)

Write image to file
S8
e img (ndarray) — Image array to be written.
e file_path (str) — Image file path.
o params (None or list) — Same as opencv’s imwrite() interface.

e auto_mkdir (bool) — If the parent folder of file_ path does not exist, whether to

create it automatically.
R Successful or not.
BRI bool

cvtools.utils.draw_boxes_texts (img, boxes,  texts=None, colors=None,  line_width=1,

draw__start=False, box_format="x1y1x2y2’)
Draw bboxes on an image.

S

26 Chapter 3. IE



CVTools, %45 0.0.5

e img (str or ndarray) — The image to be displayed.

e boxes (list or ndarray) — A list of ndarray of shape (k, 4).

e texts (list) — A list of shape (k).

e colors (list[tuple or Color])— A list of colors.

e line_width (int) — Thickness of lines.

e draw_start (bool) — Draw a dot at the first vertex of the box.

e box_format (str) — x1ylx2y2(default), x1ylwh, xywh, xywha, polygon

cvtools.utils.draw_class_distribution(y, save name=’class_distribution.png’)
g prE, Ho y 2IR%SIR

cvtools.utils.draw_hist(data, bins=10, ©_label=""[X 1A’ y_label=" 44 /AR ", title=" R4 /AR

7 A7 B, show=True, save_name="hist.png’, density="True)
o E T data: MESEL, 2 EEdE bins: BB AIEEHE , wlkmi, Rk 10

cvtools.utils.xlylwh_to_x1y1x2y2 (zywh)
Convert [x1 y1 w h] box format to [x1 y1 x2 y2] format. supported type: list, type and np.ndarray

cvtools.utils.x1y1x2y2_to_x1lylwh (zyzy)
Convert [x1 y1 x2 y2] box format to [x1 y1 w h] format.

cvtools.utils.xywh_to_x1y1x2y2 (zywh)
Convert [x y w h] box format to [x1 y1 x2 y2| format.

cvtools.utils.x1y1x2y2_to_xywh(zlylz2y2)
Convert [x1 y1 x2 y2] box format to [x y w h] format.

cvtools.utils.xlylwh_to_xywh(zIlylwh)
Convert [x1 y1 w h] box format to [x y w h] format. supported type: list, type and np.ndarray

cvtools.utils.rotate_rect(rect, center, angle)
—AEEENE 2x2 FHFE (AaR) STHERA MRS, TEH KRR R, angle>0, WFHTER; angle<0,
IR et

S8

o rect — x1ylx2y2 JERIETE

o center — Jighk LAl

« angle — JighL ML, JEHIAE (-180, 180)
Bl x1yl1x2y2x3y3x4y4 format box

cvtools.utils.xywha_to_x1y1x2y2x3y3x4y4 (zywha)
JHVTRE 1) FE e A A 4 A )RV e ] B
i H 24— R A L
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£¥ xywha — (5,) —4k list o (K, 5) £4 array

class cvtools.utils.Timer

A simple timer.

cvtools.utils.get_time_str (form="%Y%m%d_%H%M%S’)
for example form="%Y%m%d_ %H%M%S_ %’

cvtools.utils.bbox_overlaps (bboxesi, bbozes2, mode="iou’)

Calculate the ious between each bbox of bboxesl and bboxes2.
BH
e bboxesl (ndarray) — shape (n, 4)
¢ bboxes2 (ndarray) — shape (k, 4)
o mode (str) — iou (intersection over union) or iof (intersection over foreground)
&\ shape (n, k)
BRMIFEH jous(ndarray)

cvtools.utils.is_str(x)

Whether the input is an string instance.

cvtools.utils.iter_cast (inputs, dst_type, return_ type=None)

Cast elements of an iterable object into some type.
%
e inputs (Iterable) — The input object.
o dst_type (type) — Destination type.

o return_type (type, optional) — If specified, the output object will be converted

to this type, otherwise an iterator.
#&M| The converted object.
REIRAEY iterator or specified type

cvtools.utils.list_cast (inputs, dst_type)

Cast elements of an iterable object into a list of some type.
A partial method of iter_cast().

cvtools.utils.tuple_cast (inputs, dst_type)

Cast elements of an iterable object into a tuple of some type.
A partial method of iter_cast().

cvtools.utils.is_seq_of (seq, expected type, seq type=None)

Check whether it is a sequence of some type.

B
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o seq (Sequence) — The sequence to be checked.
o expected_type (type) — Expected type of sequence items.
e seq_type (type, optional) — Expected sequence type.
&M Whether the sequence is valid.
R bool

cvtools.utils.is_list_of (seq, expected_ type)
Check whether it is a list of some type.

A partial method of is_seq_of ().

cvtools.utils.is_tuple_of (seq, expected_ type)
Check whether it is a tuple of some type.

A partial method of is_seq_of ().

cvtools.utils.slice_list(in_list, lens)

Slice a list into several sub lists by a list of given length.

S

e in_list (14st) — The list to be sliced.

e lens (int or list)— The expected length of each out list.

JB&Mml A list of sliced list.
BRIERAY list

cvtools.utils.concat_list (in_ list)

Concatenate a list of list into a single list.
Z¥ in_list (14st) — The list of list to be merged.
J&In] The concatenated flat list.

RIPRA list

3.7. API
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