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PalmType: Using Palms as Keyboards for Smart Glasses

Cheng-Yao Wang, Wei-Chen Chu, Po-Tsung Chiu, Min-Chieh Hsiu,
Yih-Harn Chiang, Mike Y. Chen

National Taiwan University
{r00944052, r01922002, b99901030, r03922073, b99902104, mikechen}@ntu.edu.tw

ABSTRACT
We present PalmType, which uses palms as interactive key-
boards for smart wearable displays, such as Google Glass. 
PalmType leverages users’ innate ability to pinpoint specific 
areas of their palms and fingers without visual attention (i.e. 
proprioception), and provides visual feedback via the wear-
able displays. With wrist-worn sensors and wearable dis-
plays, PalmType enables typing without requiring users to 
hold any devices and does not require visual attention to 
their hands. We conducted design sessions with 6 partici-
pants to see how users map QWERTY layout to their hands 
based on their proprioception. To evaluate typing perfor-
mance and preference, we conducted a 12-person user study 
using Google Glass and Vicon motion tracking system, which 
showed that PalmType with optimized QWERTY layout is 
39% faster than current touchpad-based keyboards. In addi-
tion, PalmType is preferred by 92% of the participants. We 
demonstrate the feasibility of wearable PalmType by building 
a prototype that uses a wrist-worn array of 15 infrared sensors 
to detect users’ finger position and taps, and provides visual 
feedback via Google Glass.

Author Keywords
Palm-based interaction; Smart glass; QWERTY keyboard; 
Text input; Wearable

ACM Classification Keywords
H.5.2. Information Interfaces and Presentation (e.g. HCI):
User Interfaces - Input devices and strategies.

INTRODUCTION
Smart wearable devices such as smart watches and smart 
glasses are pushing the boundaries of mobile computing. 
Their mobility and comfort requirements necessitate form 
factors that have reduced display size, input area, and bat-
tery life. Compared to handheld devices such as smartphones 
and tablets, these wearable devices provide much quicker ac-
cess to information and also free users from having to hold 
devices in their hands.
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for profit or commercial advantage and that copies bear this notice and the full cita-
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Figure 1. PalmType enables text input for (a) smart glasses using a QW-
ERTY keyboard interface, by using (b) wrist-worn sensors to detect the
pointing finger’s position and taps, and (c) displaying a virtual keyboard
with highlighted keys via the display of the glasses.

However, the form factors of wearable devices limit their
input functionality. For example, Epson’s Moverio smart
glasses [2] uses an external, handheld touchpad to enter text,
requiring users to first locate and hold the touchpad before
using its virtual keyboard. Google Glass [3] only supports
text input via voice, which cannot be used in public settings
when privacy is a concern, nor can it be used when voice input
is not socially appropriate, such as in meetings and lectures.
Although Google Glass has a touch-strip on its right side that
supports four touch gestures (tap, back/forward, down), no
text input is supported – possibly because repeated touching
of Google Glass may be socially awkward.

We present PalmType, which uses palms as interactive sur-
faces to enable an intuitive and efficient keyboard interface
for smart glasses. PalmType leverages humans’ innate ability
to pinpoint different regions of their palms and fingers with-
out visual attention (i.e. proprioception), and overlays a fa-
miliar keyboard layout, QWERTY, onto users’ non-dominant
hands.

As shown in Figure 1, wrist-worn sensors can be used to de-
tect the pointing finger’s position and taps, and a virtual key-
board that highlights the keys being selected is shown via the
display of the smart glasses. This visual feedback eliminates
the need for users to memorize keyboard layout and enables
users to type in a natural posture without looking down at
their hands.

To better understand how proprioception can be leveraged to
optimize the QWERTY keyboard layout, we conducted de-
sign sessions with 6 participants. As shown in Figure 1(c),
participants utilized the entire width of the non-dominant
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hand. Also, they adjusted the size and positions of the keys
to reflect the different regions of the palm and fingers that can
be accurately pointed upon without visual attention. For ex-
ample, the 3 segments and 2 joints/creases of each finger are
mapped to 5 different keys.

We conducted a 12-person user study to compare typing per-
formance and user preference for three types of keyboards
for smart glasses: 1) virtual keyboard using touchpad with
relative pointing, 2) PalmType with rectangular QWERTY
layout, and 3) PalmType with optimized QWERTY layout.
Google Glass is used to display the virtual keyboards and vi-
sual feedback, and camera-based Vicon 3D motion capture
system is used to track users’ palms and fingers in real-time.

Study results showed that participants achieved 7.7 words per
minute (WPM) using PalmType with optimized layout, which
was 39% faster than touchpad, and 21% faster than the rectan-
gular QWERTY layout. Also, participants were able to type
10.0 words per minute in word repetition (i.e. expert) mode.
In terms of user preference, 92% preferred PalmType, among
whom 81% preferred the optimized layout.

We prototyped a wearable version of PalmType using Google
Glass and a wrist-worn array of 15 infrared proximity sensors,
and applied machine learning to identify the keys selected by
users. The IR sensor array supported higher accuracy closer
to the sensors, and lower accuracy for keys toward the fin-
gertips. A preliminary study with 3 users showed that their
typing speed was 4.6 words per minute using this prototype.

The rest of the paper is organized as follows: we first discuss
related work and present our design sessions to optimize QW-
ERTY layout for PalmType. We then describe our evaluation
using Google Glass and the Vicon motion capture system, and
our wearable prototype using Google Glass and IR sensors.
We discuss our observations from the studies and experience
with the prototypes, then conclude with our contributions and
future work.

RELATED WORK

Palm- and Arm-based Interfaces
Because of humans’ high proprioceptive sense of palms,
hands, and arms and convenience in interacting with these
surfaces, a number of projects have appropriated them for
always-available input interface. PalmRC [9] used palm as
a remote control for TVs with a small set of buttons, and nu-
meric pads has also been proposed [10]. Gustafson et al. de-
signed an imaginary phone interface that directly mapped a
phone’s UI to users’ palms [12], which enabled users to in-
teract with their mobile phone by recalling and touching lo-
cations on their palms that corresponded to the app icons on
the phones. In addition, studies on palm-based imaginary in-
terfaces showed that people can interact effectively without
visual feedback [13].

Skinput [15] uses an array of acoustic sensors mounted on
the upper arm to enable the forearm, palm, and fingers to
be used as input surfaces. The location of a finger tapping
the arm and hand can be identified by analyzing the acoustic

waves propagating through muscles and bones. User inter-
face elements can be projected onto these body surfaces to
provide targets and visual feedback. OmniTouch [14] com-
bines shoulder-mounted depth-sensing cameras and projec-
tors to project UI elements and to detect touch events on any
surface. This computer vision-based technique can be uti-
lized for interactive touch applications on arbitrary surfaces,
including users’ bodies.

Compared to previous projects that focused on target selec-
tion from a small set of targets, PalmType focuses on text in-
put using a familiar keyboard layout that has a large number
of keys, and optimizing its layout for users’ hands.

Mid-air Text Input
Mid-air text input techniques that were proposed for large dis-
plays could also be used for smart glasses, because its input
space is separate from its output space [1]. GesText [18] de-
tected mid-air pointing and gestures using the accelerome-
ters in handheld Wii remotes and displayed different types of
virtual keyboard layouts for text entry. Users achieved 3.7
words per minute (WPM) in first time use and 5.4 WPM after
4 days of practice. AirStroke [23] evaluated mid-air stroke-
based text entry using gloves with fiducial markers, and users
were able to reach 6.5 WPM after 2 weeks of practice. Com-
pared to these techniques, PalmType’s interaction is subtler
and thus more socially acceptable. PalmType is also faster
without training.

Virtual QWERTY Keyboards
QWERTY keyboard has been shown to perform well as a vir-
tual keyboard on handheld devices [24]. Researchers have
tweaked the QWERTY layout not only to leverage users’ ex-
isting knowledge but also to bring subtle usability improve-
ments. For example, quasi-QWERTY [5] and QWERTY-like
[16] layouts allowed keys to be relocated a limited distance
from their traditional positions. The 1line keyboard [21] com-
pressed columns of keys on a QWERTY virtual keyboard
down to a single row of 8 keys, to take up less screen real
estate while retaining the horizontal layout and familiarity of
QWERTY. PalmType explores how QWERTY can be opti-
mized for palm-based interaction.

Wearable Sensing Techniques
KITTY [20] used a glove instrumented with electronic con-
tacts to enable the detection of finger touches. Mobile Lorm
Glove [11] also used the palm for elaborate input/output for
the deafblind. However, users are required to wear gloves
which affect how they interact with everyday objects.

Han et al. showed that it is possible to calculate a magnet’s
2D position using a pair of magnetometers if one imposes
some constraints on movement [29, 30]. uTrack [8] uses a
pair of magnetometers on the back of a finger to senses a mag-
net that is affixed to the thumbnail for continuous 3D input.
While magnetic-based sensing does not require line-of-sight,
the tradeoff is that users are required to affix a magnet to the
pointing thumb/finger in addition to wearing the magnetome-
ters.
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Figure 2. Mapping a rectangular QWERTY keyboard onto users’
hands.

Optical and computer vision techniques have also been ex-
plored for hand input. Brainy Hand [26] used a head-mounted
camera to capture images of users’ hands to recognize its
movements as input gestures, users had to keep their hands
within the camera’s field of view.

Infrared (IR) proximity sensors have been used to support
virtual multi-touch interactions around the body of a small
mobile device [6]. Gesture Pendant mounted an IR camera
in a pendant form factor to track users’ hands [27]. Dig-
its mounted an IR camera on the wrist with a IR laser line
to sense the finger movements [19]. Harrison et al. used a
depth camera mounted on the shoulder [14]. Nakatsuma et
al.[22] detected the touch position on the back of the hand by
measuring the IR reflection from the finger. In our paper, we
demonstrate the feasibility of PalmType by using wrist-worn
infrared sensor arrays to detect users’ finger position and taps,
and providing visual feedback via Google Glass.

PALMTYPE DESIGN
Our design goals for PalmType are to provide intuitive and ef-
ficient text entry for smart glasses. QWERTY keyboard is the
most popular keyboard layout, and most users already have
significant experience from using virtual keyboards and phys-
ical keyboards on smartphones, tablets, and PCs.

While previous studies PalmRC [9] have shown that there are
9 landmarks on the palm based on users’ proprioceptive abil-
ities, a full keyboard has significantly more keys including 26
English characters plus at least the Space and Delete keys.
As shown in Figure 2, a direct mapping of a rectangular QW-
ERTY keyboard with equally sized and spaced keys is one
possible layout, but it does not leverage proprioception.

Design Sessions
We conducted design sessions with 6 participants (3
males/females) to understand how users mapped a QWERTY
keyboard to their hands. Participants previous experiences
with QWERTY keyboards were between 4 and 6 (M = 5.17)
on a seven-point Likert scale from “1 - No experience” to“7 -
Expert”. Participants’ age ranged from 20 to 23 (M = 21.67).

Firstly, we took a photo of each participant’s non-dominant
hand and imported it into a Apple Keynote presentation slide
as the background. Secondly, participants were informed of
the concept of proprioception and the 9 salient regions re-
ported in PalmRC [9]. Thirdly, we asked participants to think

Figure 3. Mapping the user-designed, optimized QWERTY keyboard
onto users’ hands.

aloud and to position the four corner keys on their hands (Q,
Z, P, and M), followed by the remaining keys. Lastly, as par-
ticipants determined the center position of each key, we over-
laid that key on top of the hand image in the Keynote slide
and recorded any comments they made.

After all participants finished placing all the keys, they were
asked to describe their own keyboards to other participants.
During their discussion, they could adjust the keyboard layout
iteratively on the Keynote slide until they were all in agree-
ment on a feasible layout. When a possible layout of key-
board was proposed, all participants were asked to type ran-
dom words by pointing to the corresponding key positions
on their hands to test the performance of the keyboard. Al-
though participants had varied opinions on QWERTY layout,
the informed design process took about 90 minutes until par-
ticipants were satisfied with all the keys on the final layout of
the keyboard.

Results
All participants used the full hand width including their palm
and fingers as the typing surface, as there were too many keys
to fit onto only the palm or only the finger areas. As shown in
Figure 2, participants mapped the rectangular keyboard using
the full width of the hand and aligned the character keys along
the left edge of the palm.

The optimized layout is shown in Fig.3a), P and M keys were
positioned on the fingertips of index finger and ring finger re-
spectively, and Q and Z were positioned on the top left corner
and bottom left corner of the palm.

For the palm area, Q, Z, T keys were located at the convex
corner landmarks. However, most of the participants placed
the X key on the convex next to the ring finger rather than next
to the little finger. The rest of keys on the palm were placed in
the space order of QWERTY. Moreover, several participants
stated that it was hard to distinguish W from E when W was
placed in the same row, and they therefore suggested moving
W to a higher position relative to the adjacent Q and E.

For the finger area, participants could accurately point to the
creases over the interphalangeal joints even without looking
at their hands. As shown in Figure 3b), all participants placed
5 keys for each finger that corresponded to the 3 finger seg-
ments and the 2 creases/joints.
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Figure 4. User study setup for (a) PalmType and (b) touchpad, with fidu-
cial markers used by the Vicon 3D motion tracking system that tracks
finger position and touch events in real-time.

EVALUATION
We conducted a 12-person study to compare typing perfor-
mance and user preference for 3 types of keyboards for smart
glasses: 1) virtual keyboard using touchpad with relative
pointing, which is used by the Epson Moverio glasses, 2)
PalmType with rectangular QWERTY layout, and 3) Palm-
Type with optimized QWERTY layout.

Implementation using Motion Tracking System
Our goal is to evaluate the performance of the interaction
techniques, without being affected by noise introduced by
sensors. Therefore, we developed PalmType keyboards us-
ing high-precision Vicon 3D motion tracking system that
tracks reflective markers to locate users’ touch events in real-
time. Three markers were placed on the same plane as the
non-dominant hands of the participants, and one marker was
placed at the tip of their pointing index fingers. Each partic-
ipant first calibrated the system with 3 points in order to find
the plane of their non-dominant hands, then with 2 sets of
28 points corresponding to all the keys on the two QWERTY
layouts.

We recorded the precise positions as well as the vertical dis-
tances from the pointing fingertip to the palm for all 28 keys.
We used a 3mm vertical distance threshold to detect a touch
event, and users had the flexibility to adjust finger position
while in the touch-down state. A key was typed at the moment
users lift their fingers above the threshold. For the touchpad
keyboard, we used the touchscreen of a Google Galaxy Nexus
phone to track the touch events because Vicon could not track
the rapid clutching when using the touchpad.

The touch events from Vicon for PalmType and from the
Nexus phone for the touchpad are processed then sent to
Google Glass via WebSocket and displayed.

Design
We used a within subjects 3x2 factorial design with two in-
dependent variables: input method (Touchpad, rectangular
QWERTY layout, and optimized QWERTY layout) and in-
put task (phrase and word). The order of input methods and
input tasks were counter balanced.

There were two phases in the input tasks: phrase input and
word repetition [4]. The former simulated rectangular text
entry tasks, while the latter investigated the learnability and

Figure 5. Example view when using PalmType with optimized QW-
ERTY layout during the study.

expert input speed of each input method. The main mea-
sures were Input Speed (WPM), Not Corrected Error Rate,
and Corrected Error Rate [25].

Participants practiced each input method before starting the
actual trials. Participants started each trial by swiping the
touch-strip located on the right side of Google Glass. When
the trial was completed, participants swiped again to stop the
timer and waited for the next phrase or word. Participants
were asked to wear a mask to obscure their view of their
hands but not of the view in front of them.

Phrase Input
Participant entered 8 phrases for each of the 3 input methods.
The phrases were chosen from mobile text [28] , a collection
of mobile email sentences written by actual users on actual
mobile devices. We randomly chose 40 phrases as the test
set, all of which contained only the 26 English characters and
the space key. Participants were allowed to correct the current
word by using the delete key.

The input speed was calculated as:

WPM = |T |
S×1000 × 60× 1

5

where T was the final transcribed string and S was the elapsed
time in milliseconds as recorded by Google Glass. Note that
the numerator was |T |, instead of |T | − 1 [17], because the
time of inputting the first character was also included.

The error rates were:

Not Corrected Error Rate =
INF

C + INF + IF

Corrected Error Rate =
IF

C + INF + IF

where C is the total number of correct words, IF is the number
of incorrect but fixed (deleted) words, and INF is the number
of incorrect (but not fixed) words. The error rate were calcu-
lated at the character-level.

Word Repetition
Participants entered 4 words for each of the 3 input methods,
and repeated the same word 6 times. Examining how input
speed progressed as a word was repeatedly entered revealed

Text Entry MobileHCI'15, August 24–27, Copenhagen, Denmark

156



Figure 7. Average input speed (in words per minute) for the 3 input
methods for phrases and for simulated expert speed. The two PalmType
QWERTY layouts are 15% and 39% faster than touchpad for phrases,
and 29% and 41% faster than touchpad for experts (bar represent stan-
dard deviation).

the learnability of a input method. Also, assuming that a user
became familiar with the gesture pattern of the word after
repeating it for multiple times, the last one or two repetitions
simulated the expert input speed a user can achieve [5, 4].
Also, they were allowed to correct the current word using the
delete key.

The input speed was calculated as:

WPM = |W |+1
S×1000 × 60× 1

5

where |W |+ 1 was the length of the target word plus a space
character. S and the error rates were the same as those in
Phrase Input.

Participants
We recruited 12 participants (5 male, 7 female) between ages
of 18 and 22. Each participant entered 3x8=24 phrases and
3x4x6=72 words. The study lasted around 1.5 hours for each
participant.

Figure 8. Average input speed (in words per minute) for each of the 6
rounds of word repetition for the 3 input methods (bar represent stan-
dard deviation).

Results
As shown in Figure 7, PalmType with rectangular and op-
timized QWERTY layouts were 15% and 39% faster than
touchpad for phrases, respectively. ANOVA showed that in-
put method had a significant effect on the input speed for
both phrase input and word repetitions (F (2, 30) = 5.978,
for phrase, F (2, 30) = 7.573, for last two repetitions; p <
0.01). Pairwise comparisons (Tukey’s) showed significant
differences between optimized and rectangular QWERTY
(p < 0.05) and between optimized QWERTY and touchpad
(p < 0.01). With Optimized QWERTY, the typing speed of
participants was 39% faster than touchpad and 21% than rect-
angular QWERTY.

For the last two word repetitions, pairwise comparisons
(Tukey’s) showed significant differences between both Palm-
Type layouts and touchpad (p < 0.01 for optimized QW-
ERTY, p < 0.05 for rectangular QWERTY). Participants
achieved 10 words per minute (WPM) using PalmType with
optimized layout, which was 41% faster than touchpad, and
the rectangular layout was 29% faster.

To understand the learnability of each input method, we eval-
uated the input speed of each round of repetition, for each
type of keyboards separately, as shown in Figure 8. ANOVA

Figure 6. Mean (SD) of subjective rating on comfort, learnability, efficiency, accuracy, absence of frustration, mental, physical demands, and overall
preference, using a scale of 1-10. For measures 1-5, and 8, higher rating is better. For measures 6 and 7, lower rating is better (bar represent standard
deviation).
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showed significant improvement in speed for optimized QW-
ERTY layout (F (5, 50) = 7.74, p < 0.01).

Not Corrected Error Rate and Corrected Error Rate
ANOVA showed that the type of keyboards had no significant
effect on Not Corrected Error Rate (F (2, 30) = 2.768, p =
0.079, for phrase, F (2, 30) = 2.365, p = 0.111 for last
two repetition), nor on Corrected Error Rate was shown
(F (2, 30) = 0.024, p = 0.976 for phrase, F (2, 30) =
1.409, p = 0.260 for last two repetition), indicating that the
accuracy of text input by participants with different types of
keyboards was at the same level for both phrases and word
repetition tasks.

The mean (SD) of Not Corrected Error Rate for phrases was
1.58% (1.65%) for optimized QWERTY, 0.87% (1.22%) for
rectangular QWERTY, and 0.61% (0.57%) for touchpad.

The mean (SD) of Corrected Error Rate for phrases was
1.74% (1.51%) for optimized QWERTY, 1.79% (1.10%) for
rectangular QWERTY, and 1.97% (1.31%) for touchpad.

Subjective Measures
As shown in Figure 6, participants rated each type of key-
boards with level of comfort, learnability, efficiency, ac-
curacy, absence of frustration, mental, physical demands,
and overall preference using 1-10 scales. ANOVA showed
that the type of input methods had significant effect on the
rating of accuracy (F (2, 33) = 3.372, p < 0.05), men-
tal demand (F (2, 33) = 3.832, p < 0.05), physical de-
mand (F (2, 33) = 4.168, p < 0.05), and overall preference
(F (2, 33) = 7.314, p < 0.01). Although PalmType with op-
timized QWERTY had the lowest scores in learnability and
mental demand, participants rated it as the most comfortable
and efficient type after they got familiar with it.

As shown in Figure 9, when asked about the most preferred
type of keyboards for smart glasses, 92% of the users chose
PalmType, among whom 81% preferred the optimized layout.
In terms of overall preference, the mean rating (SD) of Palm-
Type with optimized QWERTY was 8.08 (1.68), PalmType
with rectangular QWERTY was 6.92 (1.24), and touchpad
was 5.42 (2.11).

WEARABLE PALMTYPE PROTOTYPE
To demonstrate the feasibility of wearable PalmType, we de-
veloped two prototype using wrist-worn sensors, as shown
in Figure 10. An array of discrete infrared (IR) proximity
sensors face toward the direction of the palm, emitting in-
frared light from the IR LEDs and sensing the reflected IR
with paired IR photodiodes to measure the distance between
the sensors and the object on its optical path.

Sensor Board
The sensor board consists of Avago HSDL-9100-021 940nm
IR proximity sensors. Each of the sensor contains an IR emit-
ter and paired IR photodiode housed in a small SMD form
factor. As shown in Figure 10, we experimented with two
layouts including: a) 2 rows of 6 proximity sensors in hori-
zontal orientation with 2mm spacing, and b) a single row of

Figure 9. Participants’ preference for the 3 input methods. 92% pre-
ferred PalmType vs 8% for touchpad.

Figure 10. Array of infrared proximity sensors in a) two rows of 6 sen-
sors in horizontal orientation, and b) 15 sensors in vertical orientation.

15 proximity sensors in vertical orientation with 1mm spac-
ing. An Arduino Mega board was used to generate the input
PWM signal required for the proximity sensors and read the
analog output sensor values.

The detection range reported in the official data sheet is from
near zero to 60mm. Nevertheless, average hand size is around
180mm. We paired the sensors with Avago Signal Condition-
ing IC ADPS-9700 and also attached highly reflective stick-
ers to users’ index fingers to extend the detection range suffi-
ciently. Because the light path of the IR LEDs have to over-
come the height of the closest edge of the palm, we boosted
the height of the sensors by 15mm, for a total height of 25mm.
Our experiments showed that the array of 15 sensors in verti-
cal orientation had less noise and interference.

Touch Event Detection Accuracy
We used LIBSVM [7], a Support Vector Machine library for
key position recognition. We used 1-vs-1 multi-class classifi-
cation and the radial basis function (RBF) kernel. We treated
each sensor reading as a 10-bit input and combined them into
a 15-dimension feature vector.

We conducted a preliminary evaluation with 3 participants.
Overall, we collected 3 users 50 samples 29 (28 keys and
lifting) classes = 4350 samples in total. We ran a 10-fold
subject-independent (leave-one-out) cross-validation, and the
overall accuracy was 74.5%. The sensors are more sensitive
in closer range, with the accuracy within the palm region be-
ing 82.6% and within the finger region being 46.2%.
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Figure 11. Wearable PalmType prototype with wrist-worn IR sensors.

Typing Performance
We used the same study design as our previous user study,
and the average typing speed for phrases was 4.6 words per
minute. To understand how detection accuracy affects typ-
ing performance, we additionally asked participants to type
words that only used keys in the palm region and words that
only used keys in the finger region. We observed significant
difference in typing speed between the two regions, with 6.2
WPM for the palm region and 4.3 WPM for the finger region.

DISCUSSION

Additional Keyboard Layouts
We have evaluated two QWERTY layouts for PalmType, and
there are many more possible keyboard layouts that we could
explore. Participants have suggested multi-tap and T9 text
entry, which were the standard text entry techniques for mo-
bile phones with physical keypads before touchscreen smart-
phones became popular. These two techniques require 12
keys, which should map well onto just the palm region.

IR Proximity Sensor Sensitivity
There were two issues that we observed with the IR proxim-
ity sensors used in our wearable prototype. First was cross
talk between the sensors due to imprecise alignment. The
sensors were mounted onto the printed circuit board (PCB)
using surface-mount technology (SMT), and the process we
used was not precise enough and introduced variation in each
sensor’s alignment. We plan to remove the spacing between
the sensors, which should improve the sensor alignment and
also increase sensor density.

Second, the proximity sensors were not designed for our
purposes and had a maximum range specification of 60mm,
which was significantly shorter than the average palm width
of 180mm. Although we resorted to boosting the current
and adding reflectors to increase range, the gradual sensitivity
curve of the photodiode led to noisier readings when pointing
in the finger region. Using photodiode that have wider dy-
namic range and improved sensitivity curve should help re-
duce system error and improve typing performance and expe-
rience.

LIMITATION AND FUTURE WORK
Our current wearable prototype with IR sensors has limited
range and lower detection accuracy in the finger region. We
plan to experiment with stereoscopic IR cameras, similar to
Leap Motion, that should provide more robust distance and
location sensing than using arrays of proximity sensors. It
should also help us reduce the PCB height from 25mm to the
10mm range, because we should be able to estimate the touch
location as long as the upper half of the pointing finger is
visible.

PalmType currently requires both hands to be available in or-
der to enter text. We are exploring keyboard designs and sens-
ing techniques for single handed input. We are also exploring
adding word prediction and auto-correction, such as Swype,
to PalmType to improve typing speed and user experience.

CONCLUSION
We have presented PalmType, which uses palms as keyboards
to enable intuitive and efficient text entry for smart glasses.
We conducted design sessions with 6 participants to see how
they map familiar QWERTY keyboard onto their palms. Our
12-person user study showed that PalmType’s two QWERTY
layouts were 15% and 39% faster in typing speed, compared
to touchpad-based virtual keyboard used by current smart
glasses. In terms of user preference, 92% of the users pre-
ferred PalmType vs touchpad. We also implemented a wear-
able prototype using a wrist-worn array of IR proximity sen-
sors to demonstrate the feasibility of PalmType.
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