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ABSTRACT

Diespite the stvent of soachscresna, typing on physical keyboards
remiaing most efficient for entering test. becamnie uses can lever-
age all fisgers across & full-sise keyhoard for convenient fyping
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fuur tap detretion [61], and uses chonds for text emtry. While chondy
aller 3 orse-t-om mapping bebween keys and finger combemation,
Ve requir useTn fn lpwm & mew dictsonary, Both wtema rely on
e it iitrumristatson of the fingers rraslting in devioes hal
misy b bt rusive, noticrahle, and may s cersin inleractions
I comtrmst, TapType comiats of only two light -wvight wrashands
whirh are wadely aocially sccepbed for wrarable technalogy

Touch typing snd menevining bt entey: Previous rosandh has
shows thal skilled fypists itomalize & mengal sodel of the nel-
abive Joryhoard layous [51, 57, B8], This allows them o transfer
eyes-free typing skills fimm o physical keyboard o Eyping on a flat
surface | k&]. TapType benefiis from this by keveraging the aleeady
scquired spaiial gt memery (23] and muscle memory. Since we
anly comsder the sbemity of the tappeng fisges and negleet tap
poutions, cur warymy relatsee passticm of tpng,
sk requines i gl verticsl movement of the ngen

22 Probabilistic language models
Language modela e the ctatssts mbenms s laaguage o smprove
teat entsy perfiemance. Goodman o al ‘s o gram lsgusye sodel
utimated the prior probabilsty pio) Sor s grees Bxput strng @ eon-
sisting of charscarey gy gy [21]. N-geam msdeds spprozimate thin
produlilty emder e Maskov scemmption that o charactes anby
depends om the previous 5 - il caloslated aa

VequenCE spprurMSes in & IFmIng corpun g
datn. sunshie wmouthung technigues cin imgeove etmates 7] The
sasse principle applies om & wond level 10 abtain wond a-grams.
whohy s widely waend Lon werd, plhirase. aid senlence based text
entry deenders 65, 87, Ti)

Wl m
WENEIIND
Figuse = Hidden Markev model illustrating dependencies
between & character u typed al timse step ¢ wnd the corre-
sponding finges tap 2, thai camses the observed vibration sbg-
wmals x;. The state of the system is described by ihe character
sequence wy entered up and including 1o charscer 3.

Iruntrmd o a pusinil estizmate, Bayesian neural metworks e o dis
tribration over the weights piwii?) from s datsset £ using Bavesan
mdevence and compute & margina distnbutsos over the output
e, 20} for wn it v [70)

piyte 1) = f,uu wiplw] Dindw i

Calculaiing the posicrios dstribation pdwif}) from ibe prioe
el pi wi reguires caloebating sarartable mirgrals, fon whick ap
provimate inference techiniques are used [13] For Bayesian meamsl
metwnrks, these include Markow Chas Monte Carbo (3C80) meth-
oals ncluding the Metropol-Hastsng algorithm [#]. vasatonal
approximastion methed sch e Bayes by Backpeop [6]. Monte
Conths Deoprout, and others (soe Joapin et al's sverview |121])

3 PROPOSED INFUT DECODING METHOD

Wi narw imrnducr nus method that enables en-finges bext ery
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Wioed counts ran also help tn reschve input equeners e ambigs: Xp @ (5 xy] that reslt from the fnger tagn FRELS
s kevhoardy where uvers] chasaclen are typed mith the 1ame whern typirng the beiter sequence yp = [ay, 2. .- y]. Our geu
key |52 72] Wands of & dactionary matching as inpal sequende cam wutimate the st By sguenor of characten gy from X, i ghihucom 2 ghitw.com

e sewried by ideir frequency |52, 78] wTEmas %51 (-]

Becrmt derp neural netwoeks have become s promiaing alberns N 3. balke.balducom  +1RF
thve far ng (19, 73] o schicand i iphemmen ouir meihod. we inirodace the iee-part pipeie
wtute-of-the-art pevults on sy language modeling tada |5 12 62] usirated in Figuee 1 1] adetection agonithm io vegiser Sager taps

23 Bayesian deep leamning

Dioep meural neiworks iend b be overconfideni in classificaiion
tawks [ %20 pesuliing i probabiiy esiimaies thai wre mach higher
thaun the actwal like lihood that the sput helongs oo a given clas [24]
Baryrssan deep bearning peovides an alicrsative wheee the emdel sl
b the aasigmsent of wn eatmmatnd unoerasty 1o cach pralichon.
Thi wainry can be devided
innufcient traming data. manifesting iwlf sn enorrainty i the
weights) mmsl alrmsns uncestainty {1.2.. fros unknsen infonmstis
thaat prevents & deterministic assigassent 1o & single clas) [11).

uncrstainty (e lpe

during typing. 1 a classificaiion network that sutpuis » probability
distribution aver the five fimgers as well s the palm of the h....u
and i also weed 10 discand falee positive sctrrations. and
decoder that buikds on s language mud.elln(uﬂlrlu'nmqumv
of probabeday dutributses re o characer string

3.1 Detecting tap candidates from IMLU signals

To deteet & keyatroke o the foem of o tap, we model exch tap s 0
distizct rvent within s B length window whick o cestered on
ohe bap eveml. We detent the semirrence of & 1ap by threshalding
the running rle-of -change score By Gadapted from our previi
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