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State of Art & Problem with Arabic
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Proposed Solution: Curves
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Original Idea: Homemade Vectorization
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Modified Idea: SVG, Potrace

▪ SVG: Scalable vector graphics.

▪ Potrace: Auto-vectorizer for .bmp-images.

▪ Result: 

▪ Lines ↝ two points (l).

▪ Curves ↝ control points of the Bézier-curves (c).

▪ Connected black points ↝ path (path d=“…“).
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Steps

▪I. From photo to curves.

▪II. From curves to font.
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I. From Photo to Curves

▪ Convert: .jpg to .bmp.

▪ Black and White.

▪ Cut in lines & pieces: due to long curves.

▪ Vectorize: Potrace.

▪ Simplify: due to long curves.

▪ To List of Integers: input of the NN. 
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SVG-Structure

▪ <path d="M437 1813 c-3 -5 -8 -42 

-11 -83 l-7 -75 56 -48 c67 -58 108 

-133 108 l-197 1 -25 -3 -84 -7 -132 

-7 -74 -5 -88 7 -88 16 0 40 76 62 

198 25 147 -19 277 -128 378 -57 53 

-72 61 -80 47z"/>
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▪ Fit lists into input: simplify or add 0’s.

▪ Train neural network with curves …

II. From Curves to Font
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IMPROVEMENTS ON THE 

NEURAL NETWORK

It’s not that easy …
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Example

Naskhi (Copying) font Ruqa’i (Sheet) font
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▪ Input: Bézier-curves (100 control points).

▪ Output: (𝑥, 𝑦)

▪ 𝑥: Possibility of being in Naskhi.

▪ 𝑦: Possibility of being in Ruqa’i.

▪ Error: 

▪ Expected output: (1,0) ↝ max{|𝑥 − 1|, |𝑦 − 0|}.

▪ Expected output: (0,1) ↝ max{|𝑥 − 0|, |𝑦 − 1|}.

Example: Naskhi vs. Ruqa’i
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First Try
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Change the Structure of Hidden Layers
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Analyse Error in Fonts Separately
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Learn by Heart
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Best Structure (1)
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Best Structure (2)
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▪ Best structures: 2 layers, [𝑛,¾𝑛].

▪ Big structures (>70 neurons) ↝ learn by heart.

▪ Small structures (<10 neurons) ↝ no evolution.

Results About Structure
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▪ 125 control points (simplify less):

▪ Slower, same accuracy.

▪ 75 control points (simplify more):

▪ Faster, worse accuracy.

▪ +16 line points (respect lines):

▪ Slower, worse accuracy.

▪ So: 100 control points, only curves.

Change Dimensions
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Change Step (1)
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▪ Big step ↝ Fluctuation.

▪ Small step ↝ No evolution.

▪ So:

▪ Fluctuation ↝ Make step smaller.

▪ No evolution ↝ Make step bigger.

Change Step (2)
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▪ Full Result of a photo 𝑝:

▪ mean NN c ∶ c ∈ 𝐶𝑢 𝑝 = (𝑥, 𝑦).

▪ Full Error: 

▪ Expected output: (1,0) ↝ max{|𝑥 − 1|, |𝑦 − 0|}.

▪ Expected output: (0,1) ↝ max{|𝑥 − 0|, |𝑦 − 1|}.

Interpretation of the Result
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Add Testing Photos
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▪ Order on curves.

▪ For c1, c2 ∈ 𝐶𝑢(𝑝) in a photo 𝑝 :

▪ Let NN c1 =: (𝑥1, 𝑦1), NN c2 =: (𝑥2, 𝑦2)

▪ c1 ≺𝐫𝐞𝐩𝐫. c2 :⇔ |𝑥1 − 𝑦1| < |𝑥2 − 𝑦2|

Representativeness
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1. Order 𝐶𝑢(𝑝) with ≺𝐫𝐞𝐩𝐫. .

2. Take the first Τ1 𝑛 𝑡ℎ curves ↝ 𝐴.

3. mean NN c ∶ c ∈ 𝐴 = (𝑥, 𝑦).

▪ (𝑛)Best Full Error: 

▪ Expected output: (1,0) ↝ max{|𝑥 − 1|, |𝑦 − 0|}.

▪ Expected output: (0,1) ↝ max{|𝑥 − 0|, |𝑦 − 1|}.

(𝒏)Best Full Result
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Different Interpretations of the Result
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▪ (1,0) if 𝑥 > 0.5 and 𝑦 < 0.5

▪ (0,1) if 𝑥 < 0.5 and 𝑦 > 0.5

▪ So: error < 0.5 ↝ Font is correctly recognized!

▪ Recall error:

▪ Expected output: (1,0) ↝ max{|𝑥 − 1|, |𝑦 − 0|}.

▪ Expected output: (0,1) ↝ max{|𝑥 − 0|, |𝑦 − 1|}.

(𝒙, 𝒚) ↝ (𝟏, 𝟎)
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▪ More training photos ↝ easier.

▪ More testing photos ↝ harder.

▪ Before: 89:10 ≃ 9:1

▪ Let’s try 64:32 ≃ 2:1 …

Ratio: Training Photos:Testing Photos (1)
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Ratio: Training Photos:Testing Photos (2)
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▪ Optimization?

▪ Simplify and make curves longer in another way.

▪ Read off equations from SVG and use these as 

input.

▪ Further?

▪ Recognize characters using curves ↝ read text 

of a calligraphy art work (connected, tangled).

More?
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THANKS FOR YOUR 

ATTENTION


