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This talk, originally held at Robothon 2012 in The Hague, is illustrating a way to cut down on repetitive hinting work, by making use of compatible CFF outlines.



@KombinatType:

First day of TrueType hinting 
at FontShop was so much fun. 
Why do people play video games 
if you can hint?

5:40 AM - 11 Aug 10 via web

https://twitter.com/#!/KombinatType
https://twitter.com/#!/KombinatType
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Some people enjoy the activity of hinting TrueType fonts, this tweet by Hannes Famira illustrates the fun you can have with hinting.But even the funniest joke gets boring if it is repeated over and over again. 



CFF
offcurve

!

oncurve

Frank Grießhammer
Sticky Note
Before getting deeper into the subject, here is a quick refresh on what this presentation is about:This is a CFF or PostScript outline. Those curves are well-known e.g. from drawing glyphs in font editors.Those curves are cubic curves, each on-curve point (red) has two off-curve points or BCPs (green) – unless it is a straight connection.



TTF

oncurve

offcurve

!

Frank Grießhammer
Sticky Note
This is a TrueType outline.TrueType curves are quadratic curves, and have a lot more off-curve points (blue).These are very popular, as they can be ‘hinted’ on a very detailed level, that means their appearance on screen can be influenced. This method is useful for webfonts.
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How would this glyph be hinted for screen display?
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First, we define alignment zones.Those should be defined at all significant vertical metrics, like x-height, cap height, descender etc.
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When we do TT hinting, we add ‘instructions’ to the outline. Here we add anchors, to ‘glue’ the glyph to the alignment zones. With those anchors at top and bottom, the vertical boundaries of the glyph are defined.



S
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This arrow is a ‘single link’, it contains information for the rasterizer, on how to render the distance between the two points that are connected. A note: This illustration is a typical approach for hinting a glyph for ClearType, which is used in Windows XP etc – To keep it simple, the presentation will focus on this style of hinting.
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If hinting in FontLab, there is a possibility to show this window:It will show what happens behind the scenes.The instructions added to the glyph are actually simple bits of code.



tth = TTH(fl.glyph)
tth.LoadProgram()  

for hint in tth.commands:
	 print hint.code, hint.params
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Of course the same information can be accessed via Python as well.

Whit this code, we access the TrueType information of the current glyph, load the hinting program and walk through the individual instructions, to see their parameters.



1 [20,1]
1 [49,1]
2 [33,0]
4 [33,8,1,-1]
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This is the output. 
But what does that mean?



S

1 [20,1]1 [49,1]

2 [33,0]

4 [33,8,1,-1]
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If the commands are distributed along the glyph, they are easier to understand:code 1 defines the top anchors,code 2 defines the bottom anchor,code 4 defines the single link.

In brackets, we see the index number of points being referenced or connected, plus further alignment settings.



4 [33,8,1,-1]  # single link
1 [20,1]       # top anchor
1 [49,1]       # top anchor
2 [33,0]       # bottom anchor

command ID
point index
alignment direction
stem id
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Here is the output again, colored for easier understanding.



U	 1,20,1;1,49,1;2,33,0;4,33,8,1,-1
             

command ID
point index
alignment direction
stem id
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This can also be re-written in a more compact form. It is basically the same information, only written down in a single line.



U	 1,20,1;1,49,1;2,33,0;4,33,8,1,-1
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And why would we want to do this?, Because we want to be independent of the VFB file, in the Adobe workflow, we just store the hinting information outside from FontLab, in a normal text file. It is good to have this external file in case anything breaks.



U	 1,20,1;1,49,1;2,33,0;4,33,8,1,-1
V	 1,18,1;1,32,1;2,9,0;14,25,9,32,-1
W	 1,33,1;1,58,1;2,24,0;2,9,0;14,17,9,33,-1;14,40,9,33,-1;14,46,9,33,-1;14,51,9,33,-1
X	 1,30,1;1,42,1;2,0,0;2,14,0;14,7,14,30,-1;4,7,22,-1,-1;14,35,0,42,-1;4,35,50,-1,-1
Y	 1,15,1;1,28,1;2,0,0;4,15,14,1,-1;14,22,0,15,-1;4,28,29,1,-1
Z	 1,0,1;1,7,1;2,25,0;2,34,0;4,25,24,1,-1;4,24,17,-1,-1;4,0,51,1,-1;4,51,44,-1,-1
a	 8,8,0;2,16,0;2,23,0;6,18,34,0;4,18,17,-1,-1;4,34,24,-1,-1
b	 1,5,0;2,29,0;6,46,47,0;14,19,46,47,-1;4,29,38,0,-1;4,5,57,0,-1
c	 1,13,0;2,0,0;2,3,0;4,13,14,1,-1;4,3,24,1,-1
d	 1,7,0;2,22,0;4,22,30,1,-1;4,7,40,1,-1
e	 1,29,0;1,22,0;2,7,0;2,0,0;6,47,36,0;4,22,35,0,-1;4,7,48,0,-1
f	 1,22,0;1,15,0;2,0,0;6,32,25,0;4,15,24,0,-1
g	 8,38,0;1,20,0;2,10,0;4,20,21,1,-1;4,10,31,0,-1
h	 1,15,0;1,31,0;2,0,0;2,47,0;6,54,25,0;4,25,24,-1,-1;4,54,55,-1,-1
i	 1,21,0;2,5,0
j	 1,19,0;6,5,6,1

R	 1,23,1;2,42,0;2,7,0;14,49,7,23,-1;4,49,34,-1,-1;4,23,59,1,-1
S	 1,20,1;2,41,0;4,41,0,1,-1;4,20,21,1,-1;14,5,21,41,-1;14,26,0,20,-1
T	 1,19,1;1,12,1;1,27,1;2,0,0;4,19,6,0,-1;4,6,35,-1,-1
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And: of course, we don’t only do this for the letter U, but for all the letters that need to be hinted. This is how this text file looks.
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✔
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One style is finally hinted, all that is left is – four more styles.
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For instance, the Light style could be hinted next. The outlines look like they are compatible.



S
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If hinting is done properly in one style, the basic principle should also apply to other styles of the same font:



S
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In theory we would like the target glyph to be hinted like this – as you can see, the principle is exactly the same.



U	 1,20,1;1,49,1;2,33,0;4,33,8,1,-1
V	 1,18,1;1,32,1;2,9,0;14,25,9,32,-1
W	 1,33,1;1,58,1;2,24,0;2,9,0;14,17,9,33,-1;14,40,9,33,-1;14,46,9,33,-1;14,51,9,33,-1
X	 1,30,1;1,42,1;2,0,0;2,14,0;14,7,14,30,-1;4,7,22,-1,-1;14,35,0,42,-1;4,35,50,-1,-1
Y	 1,15,1;1,28,1;2,0,0;4,15,14,1,-1;14,22,0,15,-1;4,28,29,1,-1
Z	 1,0,1;1,7,1;2,25,0;2,34,0;4,25,24,1,-1;4,24,17,-1,-1;4,0,51,1,-1;4,51,44,-1,-1
a	 8,8,0;2,16,0;2,23,0;6,18,34,0;4,18,17,-1,-1;4,34,24,-1,-1
b	 1,5,0;2,29,0;6,46,47,0;14,19,46,47,-1;4,29,38,0,-1;4,5,57,0,-1
c	 1,13,0;2,0,0;2,3,0;4,13,14,1,-1;4,3,24,1,-1
d	 1,7,0;2,22,0;4,22,30,1,-1;4,7,40,1,-1
e	 1,29,0;1,22,0;2,7,0;2,0,0;6,47,36,0;4,22,35,0,-1;4,7,48,0,-1
f	 1,22,0;1,15,0;2,0,0;6,32,25,0;4,15,24,0,-1
g	 8,38,0;1,20,0;2,10,0;4,20,21,1,-1;4,10,31,0,-1
h	 1,15,0;1,31,0;2,0,0;2,47,0;6,54,25,0;4,25,24,-1,-1;4,54,55,-1,-1
i	 1,21,0;2,5,0
j	 1,19,0;6,5,6,1

R	 1,23,1;2,42,0;2,7,0;14,49,7,23,-1;4,49,34,-1,-1;4,23,59,1,-1
S	 1,20,1;2,41,0;4,41,0,1,-1;4,20,21,1,-1;14,5,21,41,-1;14,26,0,20,-1
T	 1,19,1;1,12,1;1,27,1;2,0,0;4,19,6,0,-1;4,6,35,-1,-1
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Also: some hinting information already exists, so what happens if that information is just reused?



S

Frank Grießhammer
Sticky Note
This is what happens.The hints appear to be at totally random positions, the U looks quite sad here.
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This is the hinted outline – definitely not desirable.
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So: what is the problem?, Looking at one segment of this this TT curve, the start point is marked with the number ‘1’, and all the further points go clockwise from the start point.Note that not only the on-curve points each have an index, but also the blue off-curve points.
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This is the same curve segment in the black style. When comparing the point indexes, it is obvious that they start the same, but soon are totally out of sync.
For the previous method to be working, the off-curve points would need to be compatible (e.g. exactly the same amount).
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This discrepancy of point structures leads to some interesting effects. This ampersand suffered from described point structure problem.



Constants:
----------
" compatible on-curve points in TTF

19 19
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Nevertheless, there are also shared properties between the two weights, which have literally been inherited from their CFF source:
The number of on-curve points is the same throughout the weights.



Constants:
----------
" compatible on-curve points in TTF
" correspondence to CFF outline

19 19
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And, the number of on-curve points is also matching the CFF outline.



Solution:
----------
" point structure translation
  via roundtrip to CFF
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Consequently, the solution to our problem is not merely re-using the hinting information as-is, but translating and adapting to a new point structure.



How?
----
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In the next slides, one possible workflow will be illustrated.



S TTF
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This is the hinted TrueType glyph.Only the points associated with a hint are interesting for now.

The workflow is explained in the following slides:



9:(432,150)

34:(419,-16)

21:(545,720)50:(74,705)

TTF
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1: collect on-curve point coordinates and corresponding node indexes.



(432,150):16

(419,-16):7

(545,720):12(74,705):3

CFF
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2: match those coordinates to indexesin the equivalent CFF outline



16:(416,37)

7:(412,-16)

12:(646,710)3:(124,695)

CFF
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3: in the target weight, match node indexes to their coordinates



(416,37):6

(412,-16):35

(646,710):20(124,695):51

TTF
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Finally, acquire the point indexes in the target TrueType glyph, via their coordinates.



☜
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In the following slides, the same workflow is explained once more. For more clarity, only one point of the outline is referenced:



1. 34:(419,-16)                # TTF
☜



1. 34:(419,-16)                # TTF
2.    (419,-16):7              # CFF

☜



1. 34:(419,-16)                # TTF
2.    (419,-16):7              # CFF

☜



1. 34:(419,-16)                # TTF
2.    (419,-16):7              # CFF
3.              7:(412,-16)    # CFF

☜



1. 34:(419,-16)                # TTF
2.    (419,-16):7              # CFF
3.              7:(412,-16)    # CFF
4.                (412,-16):35 # TTF

☜



A	 8,7,0;2,16,0;2,23,0;6,18,34,1
B	 1,5,1;2,31,0;6,50,51,0;14,21,50,51,-1;4,31,40,1,-1;4,5,61,0,-1
C	 1,13,1;2,3,0;4,13,14,1,-1;4,3,24,1,-1
D	 1,7,1;2,24,0;4,24,32,1,-1;4,7,42,1,-1
E	 1,22,1;2,7,0;6,44,38,1;4,22,37,1,-1;4,44,49,-1,0;4,7,50,1,-1
F	 1,15,1;2,0,0;6,29,25,1;4,15,24,1,-1;4,29,30,-1,-1
G	 8,40,0;1,22,1;2,10,0;4,22,23,1,-1;4,10,33,1,-1
H	 1,15,1;1,33,1;2,0,0;2,49,0;6,56,25,1;4,25,24,-1,-1;4,24,57,1,-1
I	 1,21,1;2,5,0
J	 1,19,1;2,6,0;4,6,5,1,-1
K	 1,27,1;1,43,1;2,0,0;2,15,0;14,7,0,43,-1;14,36,0,43,-1
L	 1,0,1;2,12,0;2,19,0;4,12,6,1,-1
M	 1,22,1;1,7,1;2,31,0;2,58,0;14,15,31,7,-1;14,23,31,7,-1;14,38,31,7,-1;14,46,31,7,-1;14,51,31,7,-1
N	 1,22,1;2,30,0;2,45,0;14,15,30,22,-1;14,38,30,22,-1
O	 1,10,1;2,0,0;4,0,22,1,-1;4,10,28,1,-1
P	 1,15,1;2,0,0;6,28,35,1;4,15,45,1,-1
Q	 1,19,1;2,6,0;6,0,33,1;4,6,34,1,-1;14,30,34,6,-1;4,19,44,1,-1
R	 1,23,1;2,40,0;2,7,0;14,47,7,23,-1;4,47,34,-1,-1;4,23,57,1,-1
S	 1,20,1;2,36,0;4,36,0,1,-1;4,20,21,1,-1;14,5,21,36,-1;14,23,0,20,-1
T	 1,19,1;1,12,1;1,27,1;2,0,0;4,19,6,0,-1;4,6,35,-1,-1
U	 1,20,1;1,49,1;2,33,0;4,33,8,1,-1
V	 1,18,1;1,32,1;2,9,0;14,25,9,32,-1
W	 1,29,1;1,52,1;2,20,0;2,9,0;14,15,9,29,-1;14,36,9,29,-1;14,42,9,29,-1;14,45,9,29,-1
X	 1,30,1;1,42,1;2,0,0;2,14,0;14,7,14,30,-1;4,7,22,-1,-1;14,35,0,42,-1;4,35,50,-1,-1
Y	 1,15,1;1,28,1;2,0,0;4,15,14,1,-1;14,22,0,15,-1;4,28,29,1,-1
Z	 1,0,1;1,9,1;2,27,0;2,36,0;4,27,26,1,-1;4,26,19,-1,-1;4,0,53,1,-1;4,53,46,-1,-1
a	 8,8,0;2,16,0;2,27,0;6,22,36,0;4,22,21,-1,-1;4,36,28,-1,-1
b	 1,5,0;2,31,0;6,48,49,0;14,21,48,49,-1;4,31,40,0,-1;4,5,59,0,-1
c	 1,13,0;2,0,0;2,3,0;4,13,14,1,-1;4,3,22,1,-1
d	 1,7,0;2,24,0;4,24,32,1,-1;4,7,42,1,-1
e	 1,29,0;1,22,0;2,7,0;2,0,0;6,47,36,0;4,22,35,0,-1;4,7,48,0,-1
f	 1,20,0;1,15,0;2,0,0;6,28,23,0;4,15,22,0,-1
g	 8,38,0;1,20,0;2,10,0;4,20,21,1,-1;4,10,31,0,-1
h	 1,15,0;1,29,0;2,0,0;2,45,0;6,52,23,0;4,23,22,-1,-1;4,52,53,-1,-1
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This is the compact hinting information, as shown earlier.



A	 8,9,0;2,18,0;2,33,0;6,26,48,1;14,41,18,9,-1
B	 1,5,1;2,29,0;6,48,49,0;14,19,48,49,-1;4,29,38,1,-1;4,5,59,0,-1
C	 1,15,1;2,3,0;4,15,16,1,-1;4,3,26,1,-1
D	 1,7,1;2,24,0;4,24,32,1,-1;4,7,42,1,-1
E	 1,22,1;2,7,0;6,42,36,1;4,22,35,1,-1;4,42,49,-1,0;4,7,50,1,-1
F	 1,15,1;2,0,0;6,31,25,1;4,15,24,1,-1
G	 8,38,0;1,18,1;2,8,0;4,18,19,1,-1;4,8,29,1,-1
H	 1,15,1;1,31,1;2,0,0;2,47,0;6,54,23,1;4,23,22,-1,-1;4,22,55,1,-1
I	 1,21,1;2,5,0
J	 1,19,1;2,6,0;4,6,5,1,-1
K	 1,9,1;1,38,1;2,52,0;2,32,0;14,37,32,38,-1;4,37,44,-1,-1
L	 1,0,1;2,12,0;2,19,0;4,12,6,1,-1
M	 1,24,1;1,9,1;2,33,0;2,62,0;14,17,33,9,-1;14,25,33,9,-1;14,40,33,9,-1;14,48,33,9,-1;14,55,33,9,-1
N	 8,9,0;1,26,1;2,34,0;2,51,0;14,19,34,26,-1;14,42,51,9,-1
O	 1,10,1;2,0,0;4,0,22,1,-1;4,10,32,1,-1
P	 1,15,1;2,0,0;6,28,35,1;4,15,43,1,-1
Q	 1,21,1;2,8,0;6,0,35,1;4,8,36,1,-1;14,32,36,8,-1;4,21,46,1,-1
R	 1,23,1;2,40,0;2,7,0;14,41,7,23,-1;4,41,32,-1,-1;4,23,51,1,-1
S	 1,18,1;2,39,0;4,39,0,1,-1;4,18,19,1,-1;14,5,19,39,-1;14,24,0,18,-1
T	 1,21,1;1,14,1;1,29,1;2,0,0;4,21,8,0,-1;4,8,35,-1,-1
U	 1,19,1;1,50,1;2,34,0;4,34,5,1,-1
V	 1,20,1;1,38,1;2,9,0;14,29,9,38,-1
W	 1,33,1;1,60,1;2,24,0;2,9,0;14,17,9,33,-1;14,40,9,33,-1;14,48,9,33,-1;14,53,9,33,-1
X	 1,30,1;1,44,1;2,0,0;2,14,0;14,7,14,30,-1;4,7,22,-1,-1;14,37,0,44,-1;4,37,52,-1,-1
Y	 1,13,1;1,32,1;2,0,0;4,13,12,1,-1;14,24,0,13,-1;4,32,33,1,-1
Z	 1,0,1;1,7,1;2,25,0;2,32,0;4,25,24,1,-1;4,24,17,-1,-1;4,0,49,1,-1;4,49,42,-1,-1
a	 8,8,0;2,16,0;2,29,0;6,24,44,0;4,24,23,-1,-1;4,44,30,-1,-1;14,37,16,7,-1
b	 1,5,0;2,31,0;6,48,49,0;14,21,48,49,-1;4,31,40,0,-1;4,5,59,0,-1
c	 1,13,0;2,0,0;2,3,0;4,13,14,1,-1;4,3,24,1,-1
d	 1,7,0;2,24,0;4,24,32,1,-1;4,7,40,1,-1
e	 1,29,0;1,22,0;2,7,0;2,0,0;6,47,36,0;4,29,30,1,-1;4,22,35,0,-1;4,7,48,0,-1;4,0,53,1,-1
f	 1,22,0;1,15,0;2,0,0;6,32,25,0;4,22,23,0,-1;4,15,24,0,-1
g	 8,38,0;1,18,0;2,8,0;4,18,19,1,-1;4,8,29,0,-1
h	 1,15,0;1,31,0;2,0,0;2,45,0;6,52,25,0;4,25,24,-1,-1;4,52,53,-1,-1
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After the conversion, the structure of the file has not changed, only the point indexes are modified.



Result:
-------



Result:
-------
Hurray!

S
S
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When this new file is applied to the target weight, the hints work as expected.



UUU
UU

✔ ✔ ✔

✔ ✔

Frank Grießhammer
Sticky Note
Using this workflow means saving time, as one set of hinting information can serve as a basis for all compatible styles in a typeface.



Workflow:
---------
Hint one style, then:

1: collect on-curve point coordinates
   and node indexes in TTF
2: match those coordinates to indexes
   in the equivalent CFF outline
3: match CFF node indexes to
   coordinates in the target weight
4: get to the relevant TTF node
   indexes via their coordinates
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Still, the quality of conversion should be controlled. But if the outlines are compatible, there should not be any problems. 



U	 1,19,1;1,50,1;2,34,0;4,34,5,1,-1
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One question is still open: 
How the hints from this string be read back into FontLab?



U	 1,19,1;1,50,1;2,34,0;4,34,5,1,-1

gHints = [
'1,19,1',
'1,50,1',
'2,34,0',
'4,34,5,1,-1'
]
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To make things easier, the string is split into a list of strings.



tth = TTH(fl.glyph)

for item in gHints:
	 itemList = item.split(",")

	 ttc = TTHCommand(int(itemList[0])) 
	
    del(itemList[0])
	 for i in range(len(itemList)):
	 	 ttc.params[i] = int(itemList[i])
	 tth.commands.append(ttc)
tth.SaveProgram(glyph)

Frank Grießhammer
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This code uses the previously defined list and applies the contained hinting information to the current glyph:



tth = TTH(fl.glyph)

# access TrueType information 
# for current glyph



tth = TTH(fl.glyph)

for item in gHints:

# for each of the items in the 
# previously created list:



tth = TTH(fl.glyph)

for item in gHints:
	 itemList = item.split(",")

	 ttc = TTHCommand(int(itemList[0]))

# make another list for each
# instruction, and assign the command
# code per instruction

Frank Grießhammer
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Walking through the list; and creating new commands for each of the items in the list.



# assign hint parameters per instruction 
# and finally save the program.

	 ttc = TTHCommand(int(itemList[0]))

    del(itemList[0])
	 for i in range(len(itemList)):
	 	 ttc.params[i] = int(itemList[i])
	 tth.commands.append(ttc)
tth.SaveProgram(glyph)
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Creating a bunch of ‘empty hints’ now, and adding all the parameters to those hints. 
Finally, the program is saved.



tth = TTH(fl.glyph)

for item in gHints:
	 itemList = item.split(",")

	 ttc = TTHCommand(int(itemList[0])) 
	
    del(itemList[0])
	 for i in range(len(itemList)):
	 	 ttc.params[i] = int(itemList[i])
	 tth.commands.append(ttc)
tth.SaveProgram(glyph)



Advantages:
-----------
" hinting is more consistent
  throughout weights
" lots of time saved for more exciting 
  things (like kerning).

" good, often even perfect translation
  of hinting information from one
  weight to another
  (given the styles are compatible)
" no “black box” involved
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The time saved is valuable. You can use that time at your leisure, and this is where the ‘less boring’ comes to play.



Take-aways:
-----------
" try it yourself!
" save time!
" hint only on-curve points!
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The illustrated workflow is useful especially in typefaces with lots of compatible styles (e.g. Kepler, as illustrated).
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Thank you for your attention!
Please be sure to watch the recorded presentation as well:

http://vimeo.com/album/1867506/video/38352194




