Introduction
I want to buy a Planck Keyboard (link) as I saw this on Massdrop recently (link) and thought it was perhaps the best thing ever. Instead of rushing into buying this and running the risk of getting in trouble with my wife for spending money I don’t have, I decided to do a little bit of research on this first.
In particular, I started looking at how I would set this up (program it) to my tastes. I looked at the various usual suspects of keyboard layouts including the some of the hip new kids on the block like Colemak. I didn’t feel like any of these really struck a cord with me. 

The reason being is that I wanted to do a split hand setup that maximises the functionality of multiple layers and modifiers. I looked at some pictures and really liked the following types of setups: 
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I drew inspiration from this and wanted to make my own layout in this style. 

Requirements

I write a lot for university… and this is only going to increase as I get more involved with research. I write in health / nursing / humanities fields. What I find is that punctuation and numbers is a big deal with this sort of writing. Doing this on a standard QWERTY keyboard is the bane of my existence. Other things I simply have never mastered on QWERTY is the lateral movement of my index finger to get G and H. I just can’t do it… screw it up most of the time. 
I want a layout that:

· Utilises the two innermost columns of the Planck keyboard as functions / modifiers. 

· Either side of this column I wanted my hands to site with the index finger on the immediate left/right of this column so that I could access modifiers easily

· There would be a bottom row for other functional / modifier keys as well as the space bar

· There would be two, 4 column x 3 row arrays for characters (on either side of the main column) – this would be where my fingers do most of the work.
· If I am going to learn a new layout, it has to be better than qwerty.

· If I am going to make a new layout, it has to be better than what is currently available

· I want minimal movement of fingers

· I want to avoid using the same finger twice in a row (eg. On QWERTY: D and E, or R and T)

· The layout has to be suitable for my writing content – Academic writing with a health and humanities flavour

Getting Inspiration

I decided to do some research. I really liked the concept of the Workman layout (link) in regard to finger position and use. I played around with this and found that it was very comfortable for me. 
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This is echoed by work from Colemak Mod HD (link) who kindly numerically scored button presses. Its easier if I just show you the picture. You can see below that the lower the number, the easier it is to hit with your finger. 
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Now I know that these layouts are not the same as the Planck, but its close enough for me. I decided to create my own heat map of what I am aiming to achieve with my finger use. This is my version:
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The numbering system is in order from lowest (most frequency) to highest (least frequency). So the aim is to have the home row fingers on:

1. Index

2. Middle

3. Ring

4. Pinky

Left thumb is on space and right thumb on Alt Gr (or other modifier).

Comparing to Colemak Mod HD, I find moving my ring finger up easier then my index finger. The reason being is that I like to type in an un-ergonomic way: see example:
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So basically, I want the most frequent letters to be assigned in order against my heat map template above. 

Stats

Now, I needed to find out the order of frequency for letters, numbers and punctuation. Now this entirely depends on what you write. Now I went to a few sites to find out these data. Here are a few:

· Wiki (link)

· Peter Norvig (link)

· Barry Keating from University of Notre Dame (link)

After reading a few different places, I came to realise that n-grams were important. Particularly bigrams as you don’t want to be hitting the same key twice by the same finger as this slows things down immensely. Here were some good sources of information for these stats:

· Wiki (link)

· Peter Norvig (link) – I would strongly recommend downloading the zip of text files Peter did on this as they contain far more information in them then he has posted on his website (link)

· Barry Keating from University of Notre Dame (link)

Finally I went and did my own stats. I pulled a few Journal Articles and Textbooks together of the type of content that I write so that I could get a fairly representative sample of the frequency I would type. 

I used the famous Patrick Gillespie’s Keyboard Layout Analyzer (link) to give me these stats based on the inputs I gave it. 

Here is the data from that:

	
	
	
	500pg Nursing Text Book4
	500pg DBT Text Book7
	30pg Journal Article5
	170pg Psychiatry Text Book
	96pg Policy Document
	400pg PhD Nursing Thesis
	Book

Harry Potter 6

	Rank
	TOTAL Presses
	Key
	Presses
	Presses
	Presses
	Presses
	Presses
	Presses
	Presses

	1
	778959
	SPACE
	147361
	272523
	663
	77717
	28263
	92683
	159749

	2
	523343
	e E
	109007
	176118
	437
	55935
	23951
	66833
	91062

	3
	387991
	t T
	76055
	140083
	316
	43096
	14742
	48914
	64785

	4
	354459
	i I
	71851
	128366
	337
	44303
	15773
	43117
	50712

	5
	338625
	a A
	68810
	112680
	326
	38823
	15552
	41552
	60882

	6
	327771
	n N
	71650
	114773
	297
	34706
	14898
	41144
	50303

	7
	318867
	o O
	60745
	115174
	263
	32605
	13944
	36246
	59890

	8
	297279
	s S
	58635
	108102
	253
	34714
	12552
	36841
	46182

	9
	276867
	r R
	58830
	87681
	285
	30579
	14486
	35721
	49285

	10
	219118
	Shift
	44546
	70513
	472
	22721
	5754
	28822
	46290

	11
	193508
	h H
	35355
	62032
	147
	15433
	5901
	24558
	50082

	12
	182970
	l L
	35271
	64378
	195
	17779
	8776
	23903
	32668

	13
	162207
	d D
	31080
	49634
	169
	18073
	7060
	18217
	37974

	14
	151289
	c C
	36260
	48434
	170
	21331
	8045
	20786
	16263

	15
	120523
	u U
	23457
	41069
	103
	12837
	4330
	15500
	23227

	16
	108684
	p P
	23024
	35575
	104
	14751
	6390
	15304
	13536

	17
	107656
	m M
	22541
	34665
	79
	12609
	4935
	13880
	18947

	18
	94103
	Enter
	19879
	32416
	191
	7858
	3594
	10783
	19382

	19
	93164
	g G
	19699
	32752
	57
	8492
	3453
	9862
	18849

	20
	92702
	f F
	20824
	32310
	76
	9765
	3629
	11175
	14923

	21
	80753
	. >
	15437
	21322
	378
	5425
	1237
	23391
	13563

	22
	77271
	y Y
	14377
	24466
	87
	7765
	2845
	8831
	18900

	23
	64682
	, <
	17963
	18615
	40
	5466
	2134
	6190
	14274

	24
	63163
	w W
	9665
	21573
	60
	5000
	2112
	6917
	17836

	25
	54097
	b B
	8878
	20167
	62
	5130
	1661
	5986
	12213

	26
	51910
	v V
	9893
	19959
	64
	5708
	3569
	5857
	6860

	27
	30754
	k K
	3942
	12964
	6
	2015
	986
	2525
	8316

	28
	27166
	' "
	1326
	7240
	5
	779
	278
	162
	17376

	29
	25099
	0 )
	9234
	4760
	83
	4281
	773
	5767
	201

	30
	19564
	9 (
	7602
	5894
	47
	2119
	311
	3391
	200

	31
	17174
	1 !
	5533
	4581
	60
	2688
	403
	2588
	1321

	32
	14477
	2 @
	4770
	3450
	50
	2247
	505
	3195
	260

	33
	13359
	; :
	2368
	5624
	21
	2561
	361
	1523
	901

	34
	12958
	- _
	3899
	3323
	26
	1513
	922
	2326
	949

	35
	10632
	x X
	2626
	4130
	4
	906
	551
	1237
	1178

	36
	7962
	3 #
	2447
	2519
	17
	1078
	105
	1541
	255

	37
	7712
	7 &
	2986
	1833
	20
	1157
	193
	1384
	139

	38
	6887
	4 $
	1842
	2516
	14
	858
	109
	1299
	249

	39
	6348
	j J
	1784
	1913
	1
	672
	124
	947
	907

	40
	6065
	5 %
	1605
	1868
	15
	1038
	125
	1160
	254

	41
	5559
	6 ^
	1645
	1606
	8
	1037
	100
	979
	184

	42
	5336
	8 *
	1789
	1490
	23
	950
	89
	862
	133

	43
	5127
	/ ?
	402
	908
	10
	998
	298
	759
	1752

	44
	4567
	q Q
	1131
	1143
	6
	639
	114
	854
	680

	45
	3306
	z Z
	1044
	755
	5
	517
	50
	222
	713

	46
	278
	= +
	42
	62
	0
	64
	14
	96
	0

	47
	90
	[ {
	16
	48
	0
	9
	1
	16
	0

	48
	90
	] }
	16
	48
	0
	9
	1
	16
	0

	49
	8
	` ~
	1
	4
	0
	1
	1
	1
	0

	50
	0
	\ |
	0
	0
	0
	0
	0
	0
	0


I quickly realised that I needed to standardise my source materials. So, from this point on, I collated some text files with what I was going to test. The following are the source material used:
	a01 Journal - Lynch (30pg review)5

	a02 Journal - Banks (storytellying)1

	a03 Journal - Swannell (self injury)6

	a04 Journal - Feigenbaum (20pg DBT review)2

	a05 Journal - Klonsky (12pg self injury)3

	a06 Journal - Tormoen (14pg self injury)8

	b01 Text - 500pg DBT4

	b02 Text - 500pg Nursing7

	b03 Text - 1000 pg Nursing

	c01 Book - Harry Potter 6 (found a PDF off a Google search)


Looking at the data above, there is no impact on the letters as these will be transferable to any keyboard. However the same cannot be said for the numbers and letters, as it may be more beneficial to change these around.
Next, I then wanted to separate out numbers and punctuation as these were not differentiated above. 

	
	
	
	a01 Journal - Lynch (30pg review)
	a02 

Journal - Banks 

(story

tellying)
	a03 Journal - Swannell (self injury)
	a04 Journal - Feigenbaum (20pg DBT review)
	a05 Journal - Klonsky (12pg self injury)
	a06 Journal - Tormoen (14pg self injury)
	b01 Text - 500pg DBT
	b02 Text - 500pg Nursing
	b03 Text - 1000 pg Nursing
	c01 

Book – 

Harry 

Potter 6

	Rank
	Total

Key

Presses
	Key
	Presses
	Presses
	Presses
	Presses
	Presses
	Presses
	Presses
	Presses
	Presses
	Presses

	1
	119758
	,
	40
	41
	424
	1045
	773
	777
	65816
	18615
	17953
	14274

	2
	109302
	.
	378
	55
	456
	1310
	698
	701
	55382
	21322
	15437
	13563

	3
	35765
	1
	60
	33
	350
	517
	208
	270
	24071
	4464
	5529
	263

	4
	32846
	2
	46
	25
	232
	400
	207
	207
	23252
	3449
	4768
	260

	5
	30236
	0
	74
	33
	263
	458
	354
	224
	21535
	1973
	5176
	146

	6
	28801
	)
	9
	14
	158
	459
	148
	202
	20911
	2787
	4058
	55

	7
	28786
	(
	9
	12
	158
	460
	148
	189
	20907
	2790
	4058
	55

	8
	25705
	-
	26
	9
	252
	274
	389
	193
	16424
	3290
	3899
	949

	9
	19332
	"
	0
	4
	24
	2
	42
	0
	994
	5441
	570
	12255

	10
	19204
	:
	16
	11
	64
	87
	65
	31
	12561
	4683
	1458
	228

	11
	15077
	3
	17
	7
	181
	214
	74
	96
	9274
	2514
	2445
	255

	12
	14341
	4
	13
	3
	170
	190
	70
	108
	9203
	2496
	1839
	249

	13
	12534
	9
	38
	12
	127
	236
	116
	89
	5123
	3104
	3544
	145

	14
	11627
	;
	5
	0
	57
	40
	52
	31
	8918
	941
	910
	673

	15
	10528
	5
	15
	6
	156
	180
	86
	57
	6354
	1844
	1576
	254

	16
	10442
	'
	5
	3
	6
	21
	8
	14
	2709
	1799
	756
	5121

	17
	9569
	?
	1
	2
	14
	1
	4
	3
	3073
	1923
	173
	4375

	18
	8994
	8
	23
	5
	105
	166
	50
	72
	5188
	1463
	1789
	133

	19
	8959
	6
	8
	5
	133
	206
	85
	81
	5006
	1606
	1645
	184

	20
	8346
	/
	9
	5
	56
	12
	15
	1
	7591
	357
	299
	1

	21
	8324
	7
	18
	4
	109
	146
	71
	84
	4670
	1497
	1586
	139

	22
	5701
	=
	0
	0
	19
	94
	0
	2
	5527
	26
	33
	0

	23
	5527
	&
	2
	0
	0
	78
	79
	65
	3567
	336
	1400
	0

	24
	1196
	!
	0
	3
	0
	0
	0
	0
	14
	117
	4
	1058

	25
	650
	%
	0
	0
	131
	100
	11
	26
	329
	24
	29
	0

	26
	470
	[
	0
	1
	2
	4
	0
	0
	399
	48
	16
	0

	27
	470
	]
	0
	1
	2
	4
	0
	0
	399
	48
	16
	0

	28
	418
	<
	0
	0
	4
	8
	0
	1
	395
	0
	10
	0

	29
	397
	>
	0
	0
	0
	0
	0
	1
	396
	0
	0
	0

	30
	209
	_
	0
	0
	0
	0
	0
	0
	169
	33
	7
	0

	31
	68
	*
	0
	0
	4
	2
	0
	0
	35
	27
	0
	0

	32
	64
	+
	0
	1
	1
	1
	0
	0
	16
	36
	9
	0

	33
	33
	$
	1
	1
	2
	0
	0
	0
	6
	20
	3
	0

	34
	21
	#
	0
	0
	1
	0
	0
	1
	12
	5
	2
	0

	35
	16
	@
	4
	1
	2
	1
	1
	1
	3
	1
	2
	0

	36
	10
	|
	0
	0
	0
	0
	0
	0
	10
	0
	0
	0

	37
	5
	~
	0
	0
	0
	0
	0
	0
	0
	4
	1
	0

	38
	1
	{
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	39
	1
	}
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	40
	0
	\
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	41
	0
	\
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	42
	0
	^
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	43
	0
	`
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


So this gives me a pretty good foundation to work out what I am going to put where. Basically I then put the most common letters in my heat map template. These are: 

1. e E

2. t T

3. i I

4. a A

5. n N

6. O o

7. s S

8. r R
This coincides with what others have concluded. For example, see the keyboard layout ARENSITO (link). I continue with this basic principle to fill the board. 
Piecing it together

So I now had all the information I needed, and it was time to start playing around with different layouts. I turned to the best tool available to analyse the keyboard layout. Again, I used Keyboard Layout Analyzer (link) to play around with different iterations of my layout.
What I found was that same finger use really affected my scores. It took over seven different variations to get to a version I was happy with. Behold, the Max Plank layout (note: may still be up for further revisions). You will see that I have made two different editions of this, they are almost identical, but you will notice the difference in the images. 

· Max Plank

· Max Plank (ordered numbers)

Default Layout (same for both)
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[SHIFT] Modifier (same for both)
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[ALT GR] Modifier – Max Plank 

[image: image10.png]A & 4 | Home | eno /
5 6 7 8 9 SHIFT | SHIFT 1
POOEE E





[ALT GR] Modifier – Max Plank (ordered numbers)
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[ALT GR] + [SHIFT] Modifiers (same for both)
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Here is a heat map of this layout in action using a01 Journal - Lynch (30pg review)5 using the Keyboard Layout Analyzer (link). You will notice that the pattern closely matches the initial template I set out earlier
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Limitations

I need to draw your attention to the limitations of the Keyboard Layout Analyzer (link) in this particular test. There is no default layout for the Planck. It only has layout options for US, EU and Ergodox keyboards. Therefore I have had to jimmy up a make-shift solution using a US keyboard layout. You will notice on the above images that there are 12 x 4 rows utilised in the analyser heat map. Although the keys are staggered, I don’t think it would have made much difference to the scores; but it might have and you need to be aware of that when reviewing my results.

Method of Comparison

I entered in all my standardised sources and compared them to my layout and those already pre-loaded into the Keyboard Layout Analyzer (link). Where possible, I included the share link the analyser gives so that you can test it out for yourself. 

Results
So I spent a lot of time entering different versions into the Keyboard Layout Analyzer (link). Eventually coming up with the one I have shown. The next task was to compare this to other keyboard layouts. Here is a table of scores based on my standardised input sources. 
	Source Material
	Link
	Max Planck
	Max Planck
(ordered
numbers)
	Arensito
	ADNW
	Colemak
	Workman
	QWERTY
	Colemak
Thumbshift
(ergodox)
	MTGAP Thumbshift (ergodox)
	BuTeck-(AdNW) - (ergodox)

	a01 Journal - Lynch (30pg review)
	http://patorjk.com/keyboard-layout-analyzer/#/load/Bw608NZr 
	67.95
	66.87
	66.15
	59.88
	58.65
	55.69
	44.84
	66.41
	67.18
	59.48

	a02 Journal - Banks (storytellying)
	http://patorjk.com/keyboard-layout-analyzer/#/load/MThkrJQw 
	67.51
	67.06
	66.96
	64.99
	65.32
	62.01
	49.26
	69.5
	69.94
	66.54

	a03 Journal - Swannell (self injury)
	http://patorjk.com/keyboard-layout-analyzer/#/load/09t0gLLB 
	67.03
	66.66
	64.69
	57.37
	57.07
	52.75
	41.71
	65.43
	65.43
	60.14

	a04 Journal - Feigenbaum (20pg DBT review)
	http://patorjk.com/keyboard-layout-analyzer/#/load/Mm14w7DQ 
	67.57
	67.01
	64.73
	59.81
	58.88
	56.45
	44.36
	66.48
	66.92
	62.05

	a05 Journal - Klonsky (12pg self injury)
	http://patorjk.com/keyboard-layout-analyzer/#/load/sNlcRXR1 
	65.86
	65.33
	64.13
	60.06
	59.61
	54.87
	45.08
	66.36
	65.54
	61.43

	a06 Journal - Tormoen (14pg self injury)
	http://patorjk.com/keyboard-layout-analyzer/#/load/Lx4SRmSc 
	66.83
	66.37
	62.7
	59.14
	58.36
	55.95
	43.76
	66.46
	67.39
	61.96

	b01 Text - 500pg DBT
	unable… too big
	67.88
	67.78
	65.46
	62.55
	63.17
	60.69
	48.59
	69.21
	70.76
	64.46

	b02 Text - 500pg Nursing
	unable… too big
	67.24
	66.82
	65.18
	62.01
	61.77
	59.17
	46.03
	68.23
	68.82
	63.71

	b03 Text - 1000 pg Nursing
	unable… too big
	66.87
	66.57
	65.33
	61.24
	61.07
	57.24
	44.99
	68.29
	68.63
	63.53

	c01 Book - Harry Potter 6
	unable… too big
	64.86
	64.86
	62.93
	61.95
	60.86
	60.73
	48.02
	67.43
	71.2
	63.87

	Alice in Wonderland
	just use website example
	67.01
	67.01
	66.14
	67.11
	65.83
	64.78
	53.06
	69.55
	73.62
	69.65

	Most Frequent Words
	just use website example
	67.53
	67.53
	66.79
	71.53
	70.44
	66.1
	49.01
	71.11
	72.99
	72.22

	Most common SAT Words
	just use website example
	67.18
	67.18
	65.11
	71.13
	69.21
	65.11
	47.72
	70.07
	71.14
	71.46

	http://www.aihw.gov.au/australias-health/2014/understanding-health-illness/
	http://patorjk.com/keyboard-layout-analyzer/#/load/SzrGM005 
	66.7
	65.98
	66.05
	63.13
	61.98
	58.85
	46.74
	67.73
	68.27
	65.45

	https://en.wikipedia.org/wiki/Mental_disorder
	http://patorjk.com/keyboard-layout-analyzer/#/load/ZbQbTQmw 
	65.18
	64.23
	64.75
	59.4
	58.21
	55.53
	44.29
	65.56
	66.01
	60.42

	http://mhsa.aihw.gov.au/key-concepts/#3_mh_occasion_of_service
	http://patorjk.com/keyboard-layout-analyzer/#/load/2sQlK5TJ 
	68.54
	68.38
	67.27
	69.02
	67.78
	64.66
	47.83
	71.51
	72.31
	70.49

	
	
	
	
	
	
	
	
	
	
	
	

	
	AVERAGE SCORE
	66.98375
	66.6025
	65.27313
	63.145
	62.38813
	59.41125
	46.58063
	68.083125
	69.134375
	64.80375

	
	TOTAL
	1071.74
	1065.64
	1044.37
	1010.32
	998.21
	950.58
	745.29
	1089.33
	1106.15
	1036.86


Here are the average scores in comparison to Max Planck:

	Layout
	Av. Score
	Rank
	Difference

	MTGAP Thumbshift (ergodox)
	69.13
	1
	2.15

	Colemak Thumbshift (ergodox)
	68.08
	2
	1.10

	Max Planck
	66.98
	3
	0.00

	Max Planck (ordered numbers)
	66.60
	4
	-0.38

	Arensito
	65.27
	5
	-1.71

	BuTeck-(AdNW) - (ergodox)
	64.80
	6
	-2.18

	ADNW
	63.15
	7
	-3.84

	Colemak
	62.39
	8
	-4.60

	Workman
	59.41
	9
	-7.57

	QWERTY
	46.58
	10
	-20.40


First of all, you will notice how abysmal QWERTY performs. But then, you probably already knew that. I am pleased to announce that 
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