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A Study on Detection Algorithm for Upside Down Printed Materials
based on Consonant, Vowel’s Position Correlation
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Abstract
Even though modern scan technology and equipment is highly developed and widely spread that now we can scan
book only using smartphone, many printed matter’s aren’t automated. For instance, many printed materials are often
upside down. To check whether scanned matters is upside down or not, matters should be checked by humans.
By using detection algorithm that checks position correlation between consonant and vowel in syllable, checking
whether scanned matters is upside down by humans can be fully automated. Result of using this algorithm, We got over
95% accuracy for whether scanned matters is upside down

This study will suggest an algorithm that checks scanned matter’s direction automatically and experiment result.

Key Words : Upside down detection, consonant, vowel, position correlation
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A session can be initiated in two ways;

A network manager sends a command to the control software.
Issuing of a command by a third unit.
-

A session can be initiated in two ways;

By a network manager sending a command to the control software.

By a third unit issuing a command.
Mail needs to be picked up, call Tom, science project, and don’t forget to ask John for
money.

— Pick up mail, call Tom, work on science project, and don’t forget to ask John for money-
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1. &AZE
import cv2

import numpy as np
import time

import os

path_dir = './img/img2'
file_list = os.listdir(path_dir)

for file in file_list:

start = time.time()

img = cv2.imread(path_dir+'/'+ file)

_img = img.copy()

gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

_, thresh = cv2.threshold(gray, 170, 255, cv2. THRESH_BINARY_INV)

kernel = np.ones((25, 25), np.uint8)

result = cv2.morphologyEx(thresh, cv2.MORPH_CLOSE, kernel)

contours, hierarchy = cv2.findContours(result, cv2.RETR_LIST,
cv2.CHAIN_APPROX_SIMPLE)




for cnt in contours:
X, y, w, h = cv2.boundingRect(cnt)
cv2.rectangle(Cimg, (x, v), (x + w, y + h), (0, 0, 255), 2)

direction_good_count = 0
direction_bad_count = O
character_count = 0
for cnt in contours: # for each string
X, y, w, h = cv2.boundingRect(cnt)
crop = threshly:y+h, x:x+w]
pass_flag = False
crop_points = [0]
_crop = cv2.cvtColor(crop, cv2.COLOR_GRAY2RGB)
# slicing string by one by one character
for col in range(w):
for row in range(h):
if croplrow][col] > O:
pass_flag = False
break
if row == h - 1 and pass_flag == False:
cv2.line(_crop, (col, 0), (col, row), (0, 0, 255), 2)
crop_points.append(col)
pass_flag = True

crop_points.append(w - 1)

one_character_width = 0O

one_character_height = h

for i in range(len(crop_points) — 1) # for each one character




consonant_list = []# A T 2E

vowel list = [] # 2& F2E

one_character_width = crop_points[i+ 1] - crop_pointsl[i]

if crop_points[i+ 1] - crop_points[i] > O:

crop_one_character = cropl:,crop_points[i]:crop_points[i+ 1]]

backtorgb =
cv2.cvtColor(crop_one_character,cv2.COLOR_GRAY2RGB)
_contours, _hierarchy = cv2.findContours(crop_one_character,

cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_SIMPLE)

# 3 22 gkl YR #

flo

A /EEe]l AESHAY ofd AEHA ¥
. 7% pass
if len(_contours) >= 4 or len (_contours) ==

continue
character_count += 1

for cnt in _contours:

X, v, w, h = cv2.boundingRect(cnt)

if h/w>= 25 0r h/w<=0.4: # HL T
cv2.rectangle(backtorgb, (x, y), (x + w, y + h), (0, 0,

255), 2)
vowel_list.append([x, y, w, h])
else: # A5 EH
cv2.rectangle(backtorgb, (x, y), (x + w, y + h), (255, 0O,
0), 2)

consonant_list.append([x, vy, w, h])
# Ago] o7l Bgol shurnt & 49 (best case)
if len(consonant_list) == 1 and len(vowel_list) ==

consonant_w, consonant_h = consonant_list[0][2:]

vowel_w, vowel_h = vowel_list[0][2:]




[e) = [e) [e)
# Tgol U A2, A4

ofrt

o wolz7t mEgow R AEH 72

e

e}
o

if vowel.w / one_character_width < 0.5 and vowel h /
one_character_height < 0.5:

continue

# Aol VT Ao
if consonant_w / one_character_width < 0.25 and consonant_h /
one_character_height < 0.25:

continue

if consonant_list[0][0] < vowel_list[0][0]: # Ego] ASHT
LEZ 9A], ex) 7F

direction_good_count += 1

elif consonant_list[0][1] < vowel_list[O][1]: # HEo] xLSHTH
ofgfell 9], ex) 1

direction_good_count += 1

else:

direction_bad_count += 1

print()

print('-—— RESULT: ' path_dir+'/'+ file, '-—=")

print('good: ', direction_good_count)

print('bad: ', direction_bad_count)

print('total character: ', character_count)

print('direction: ', direction_good_count — direction_bad_count)

print('time: ', time.time() - start)

cv2.destroyAllWindows()




