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[Abstract]

AI-OCR (Artificial Intelligence Optical Character Recognition) combines OCR technology with Artificial
Intelligence to overcome limitations that required human intervention. To enhance the performance of
AI-OCR, training on diverse data sets is essential. However, the recognition rate declines when image colors
have similar brightness levels. To solve this issue, this study employs Homomorphic filtering as a
preprocessing step to clearly differentiate color levels, thereby increasing text recognition rates. While
Homomorphic filtering is ideal for text extraction because of its ability to adjust the high and low frequency
components of an image separately using a gamma value, it has the downside of requiring manual
adjustments to the gamma value. This research proposes a range for gamma threshold values based on tests
involving image contrast, brightness, and entropy. Experimental results using the proposed range of gamma

values in Homomorphic filtering suggest a high likelihood for effective AI-OCR performance.

» Key words: AI-OCR, Optical Character Recognition(OCR), Preprocessing, Homomorphic Filtering,
Adaptive Threshold Range
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II. Related works
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III. The Proposed Scheme
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Table 1. Experimental Setup
Component Specification
CPU AMD Ryzen 7 5800U
with Radeon Graphics 1.90 GHz
RAM 16.0GB
Operating Windows 11
system
Programming Python ver. 3.11.5
language (with Visual Studio Code)
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Table 2. Luminance, contrast, entropy and size of each
original image

No. Size luminance contrast entropy

(a) 505335 61.9113 1.0000 6.8011
(b) 1024602 44.8291 0.9318 4.3871
(c) 1280<720 118.6573 0.9318 7.2385
(d) 1200<680 51.8146 0.8731 3.2244
(e) 1040<693 36.7535 1.0000 4.9820
(f) 1280<720 45,2326 1.0000 6.1163
(9) 1280720 40.0266 1.0000 3.9773
(h) 1280720 104.7465 0.6416 6.8542
(i) 1280720 50.7848 1.0000 6.1320
(i) 1280<720 39.5337 1.0000 5.7664
(k) 750500 53.2680 0.9844 6.8993
() 750500 56.5099 0.9844 6.9797

Homomorphic filtering
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Fig. 3. Feature extraction process after Homomorphic filtering.
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Fig. 2. Test images before Homomorphic filtering
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Table 3. Pearson correlation coefficient between
gamma value and image characteristics

Characteristic/ .
luminance contrast entropy
Gamma
Gammal(7;) -0.563 0.054 -0.445
Gamma2(7,) -0.827 0.096 -0.677
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Table 4. Gamma's Threshold Range Setting Guidelines

luminance contrast Gammall Gamma2
100~ - 4~6
50~100 - 3~5
~50 - 1~10
- keep 1.0 1~3, 8~10

Table. 4.= Fig. 59 I2jns 7jgtog AAS
Gamma 3} H9] B= Yozl

9|wo] 4 HFE ol A% olujx|e] & HJur} 2A
g0, 3zo] H¢ shgtlolg7t A2 wiEe 7K wE
Aoz 3w gho] Hry mebA Gamma % HY &
E3t stgHolE o] E7dof 7|8t WS ARt

AE o] 43a ofRR Au ololxloA et Y
of Blsh At olste ZAsts AL Bk 53], He
7h e olujxle] 9 v, g 46 W2 A
A 2%02 Fole Zo| &yl
50 014 100 0l51e] % 7,2 3-5 19
2 20014 50 = Foli= Zlo] AFIO0], $E} 50 o]
59 ool PES e Wast Qoo 4, L
110 )2 9 Ao} ]2 Eolt o LS9l

el U olu]Al7E HF $ol= elase} vjde

]

Ko A Qe 0l S ]S s Lokl
AR 1.0o] sk, olo] 1.00lgid Al ojolx]
oA Aoz WY ge SAlske e S8R
sock B2 el A5h 1,2 1-3 2 810 W2 47
stol el AMake 4 Ak

AEeRulo] 49, nFab] lx| 3Eo| YFoR |
oPyo] ZoRlolA Zasts Feje] Jejag a9 of
o wepq sol=alelold AXIsh e wWslol dFo
2 QEezn £80| shssick

IV. Experiments
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Table 5. Luminance, contrast, entropy and size of
each experiments image

No. Size luminance contrast entropy

(a) 480X360 27.8658 1.0 5.2417
(b) 736X414 14.8178 1.0 4.9521
(c) A74X271 31.5766 1.0 4.7339
(d). 570X358 13.2290 1.0 3.8432
(e) 493X275 10.3101 1.0 1.6766

=01 VvV | O N

Fig. 6. Experiments images before HF filtering



Study on OCR Enhancement of Homomorphic Filtering with Adaptive Gamma Value 107

Table. b= 52| ¥ Hol§ oJu|x|59] 37], gk,
o] et AE 2T g5 YET Fig. 62 Aol AREH
oju]x]S HojFEL} B = Table. 4.9] 7to]=alelof
we} oAl 7§9] o]n] (@), (), (), @), (9] AUl HHE
A7ttt oAl 7l ofulA] & 2=7F 50 o]stel Heo
&stoz 4,9 A2 104 10 Afol 2 GA E7sto] tiy
£ Jelste b 348 Folh ERF 2E ojulX]ojlAf o
u7b 1.002 dRsteg, v, 3t 1oA 3 223l 804
10 Afo]z Z7gsto] the] S Z)A4s}stoitt.

Table 6. Image result after setting the gamma value
range according to the guidelines

Application of the
All gamma values suggested gamma
range
No. Recog Recog
an | ReCO9 | iion | An | RECO9 | iion
. nized . nized
image | . rate image | . rate
image %) image (%)
(a) 10000 5707 57.07 3822 2455 | 64.23
(b) 10000 4608 | 46.08 3822 1187 | 31.06
(c) 10000 1708 17.08 3822 672 17.58
(d) 10000 1645 16.45 3822 201 5.26
(e) 10000 4731 47.31 3822 1309 | 34.25
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