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Home-use 3D printer operation support system requiring display operation for the visually
impaired
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Naoya Tagawa*®', Masakazu Iwamura

Abstract

*2 Kazunori Minatani*3 and Koichi Kise*4

— Home-use 3D printers that have appeared in recent years have the potential to make

tactile perception, in which the shape of an object is understood by hand, more accessible. However,
it is difficult for the visually impaired to handle 3D printers because the operation of the 3D printer
heavily depends on vision (i.e., it assumes visibility of the display). Therefore, we propose an operation
support system that recognizes the text on the display of the 3D printer and reads it out. In a prelim-
inary experiment, we asked the blind author to perform five tasks of operating the 3D printer using
the proposed system and a recognition application on a smartphone and compared the times required
to complete them. As a result, the completion times were shorter with the proposed system than with

the smartphone application.
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1: Prusa ® 3D 7V Y XDEfEF 1+ 2714 1
Fig.1 Prusa 3D printer operating display.
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Fig.2 Text functions observed in the 3D
printer’s print status display.

2. BEERE

AHITIE, BEHEMEE L TRERESE DI W
AV RT 2= ADEEXZREITS Guo HDOFIEE H
A T DHEIHIZA - 7= XFIHR T B A 5 B O TE R
E7 VI L THARS.

2.1 Guo 5DifZE

Guo 5 WiZ, HXSHEIERE 5L & DS
YHBEL, A VR T72—RABF 2 —F—DEE
L TERICE D 74— KNy 7 %IRRT VisLens &
WO Y RTLAERIRE L. M3 DMXDIEES R
T AL TH% VizLens O EXKTH 3. TDT AT L
TlX, T 2SR IRE LRI LTI F T R
T =D=M XNUTFEITD Z 8T, HXTPHRE
MMORX Y ONEBESCHEEEMATL N TES,
HUREREERHADT22212&D, 2—9 =017
BIELTWAREIEIIHT 27 4 — RNy 7 E2IET
x5. ¥/, VizLens IZI3A YR =T 2 —ADBH X
DHEAIIAD EDITHA T HWAED DD, hXF7D
MESDOEIERICKRS. LirL, Guo HHIERT L
AT LERR Y ERACTET 24 v X —7 2 — A1
NUTHRDID 503, AED 3D TV XDT 4 AT
LADEIWCRA Y LEEILCHANR 70 —1F 5%



B 3: Guo 5OFE ([1] & b5EIH)
Fig.3 Methods of Guo (cited from [1]).
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Fig.4 Example of a smartphone application
that communicates information.
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Fig.5 Display of Prusa 3D printer for home
use.
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Fig.6 Figure out the location of an item from
the text information that is read out.
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Fig.7 Make sure you have the items you have
identified.
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Fig.8 Binarized previous frame image.
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Fig.9 Binarized current frame image.
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Fig.10 Result of taking the difference.
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Fig. 11 Column with differences is indicated
by a red box.
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Fig.12 A case that the same column exists in
the previous and current frame.
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Fig. 13 Platform for a web camera created
with a 3D printer.
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Fig.14 The created stand attached to a
home-use 3D printer.
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Fig.15 Flow diagram of the
method.
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Fig. 16 Character recognition by template
matching.
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Fig. 17 Information that is always displayed
and is not useful to printing opera-

tion.
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Fig.18 When the cursor is moved, the text
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read out.
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Fig.19 When the screen transitions, all the
information is read out because the
whole content is new.
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read out.
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Fig.21 When a value changes every second,
it is read out when necessary.
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Fig.22 Performing an operation task with
the conventional method.
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Fig.23 Performing the manipulation task
with the proposed method.
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Fig.24 Examples of Operation Tasks.
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Table 1 Operation Task Type.

BlER A BIEAR 7 %58 TS 25 TOFIH
Cooldown BADEET Preheat %3E
RODHEH T Cooldown % &R
Support P DHEAIT Support % ZER
Load filament FEAIDHEME T Load filament % %R
Wizard RAIDEE T Calibration %3#R L
ROMHEHET Wizard % 38R
English BAIDHEME T Settings, KDEHE T
Select language % %R
X HIZRDHEE T English % 3R

R 2: MEX R DIAFE 1T o - Fik

Table 2 Order of operation tasks and meth-
ods performed.

N2 BiEE 27 To =Tk
1 Cooldown PERFE
2 Support HREFE
3 Load filament WERFIE
4 Wizard RREFIE
5 Support WERFiE
6 English REFIE
7 Wizard PERTFIE
8 Cooldown REFE
9 English PERFE
10 Load filament REFH
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Fig.25 Experimental result.
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Fig.26 Example of implementation of an op-
tional readout function.
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BEXM
Anhong Guo, Xiang ’~ Anthony’ Chen, Haoran Qi,
Samuel White, Suman Ghosh, Chieko Asakawa,
and Jeffrey P. Bigham. Vizlens: A robust and in-
teractive screen reader for interfaces in the real
world. UIST ’16, p. 651-664, New York, NY, USA,
2016. Association for Computing Machinery.

2] @FWF—, AT, 3 XoTEKIC X 2 MEER R
1E. HARFEBZEE E2EE, Vol. 32, No. 3, pp. 166-171,
2016.

[3] Seeing AL https://www.microsoft.com/ja-

jp/ai/seeing-ai.

=com.google.android.apps.accessibility.reveal
Envision Al https://www.letsenvision.com/envision-
glasses.

(GE1TH 20234E3H20H)
(C) NPOJEAE 2 —v o f U H T x— R

Lookout. https://play.google.com/store/apps/details?id
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