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Variety

I apply machine learning to many problems. . .

• Laser Interferometer
Gravitational-wave Observatory

• Inferring locations of coalescing
binary neutron stars

• Background subtraction

• Finding objects in CCTV

• Active learning

• When ML identifies the data it
can learn the most from
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Quiz format

← Sample of authors real handwriting}
One real, one fake
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Quiz format

← Sample of authors real handwriting}
Identify fake
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Quiz
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Quiz
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Handwriting generation

• Aim: Fool human beings

• User-guided texture synthesis:
• User specified text to generate
• Handwriting from a specific author

Input: (Sir. Arthur Conan Doyle)

Output:
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Why? – Gifts

Gift sent without giver present (e.g. via Amazon)

Handwriting model = giver or celebrity
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Why? – Camouflage

Camouflaging important documents in post, e.g. bank cards (above)
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Why? – Disability

Synthesise handwriting after a disability (e.g. stroke, above) affects writing
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Why? – Artistic

Artistic, e.g. comic book lettering (above, from Batman)
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Method

1. Data collection

2. Analysis (tagging)

3. Synthesis

4. Colour matching
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Cost function

︸ ︷︷ ︸
Minimise:

C (R, t,A) = GA(g , t) + SA(g , x) + LA(g , x , l) + TA(g , x , l ,R).

• Note: Random numbers are used such that it’s a draw, rather than just optimisation
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Cost function

Minimise:
C (R, t,A) = GA(g , t) + SA(g , x) + LA(g , x , l) + TA(g , x , l ,R).

Glyph Selection term:

• Match glyphs to user text →
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Cost function

Minimise:
C (R, t,A) = GA(g , t) + SA(g , x) + LA(g , x , l) + TA(g , x , l ,R).

Glyph layout term:

• Horizontal and vertical offsets
→
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Cost function

Minimise:
C (R, t,A) = GA(g , t) + SA(g , x) + LA(g , x , l) + TA(g , x , l ,R).

Ligature term:

• For joined up handwriting →
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Cost function

Minimise:
C (R, t,A) = GA(g , t) + SA(g , x) + LA(g , x , l) + TA(g , x , l ,R).

Texturing term:

• Creates one continuous line →
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Results – qualitative

(Abraham Lincoln)

(Sir Arthur Conan Doyle)

(Frida Kahlo)
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Results – quantitative

• User study, 100 participants

• Multiple parts; identifying fake given real most challenging (for us):

• Users right 52% of the time (50% = can’t tell)
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More results

Post intercept: Film production: Music flipbook:
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(Mel Blanc’s handwriting)

Questions?
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