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Debugging Mask: A system that can read source code and
detect and record bugs by using oral shapes as input

KATSUKI HANAWA™  TOMOKO HASHIDA!

Abstract: We generally program by using a keyboard while viewing source code on a monitor. However, conventional
programming methods require manual input and the presentation of visual information on the monitor. In this paper, we propose a
system in which we can debug by the presentation of audio information with the input of oral shapes without utterance. We
implement a system that manipulates the reading of source code line-by-line and that detects and records bugs by using a mask
device to acquire five kinds of non-voiced oral shapes. We evaluate the mask device and conduct a user study of this system.
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Figure 2 System configuration

© 2018InformationProcessingocietyof Japan

1A15
2018/3/E

L TWS., 74 MU 7 L ZIiZiE TPR-105F % T
W5, F7- Arduino Uno D Y ELDREZM I 72D
AD =t /3—% (MCP3208-CI/P) ZF\ /=, R Zikml+
5720, HE74 NI T VLI HZEV2a—ADLE& L 14
HoOR® YT —2 %Y TILEETPCIZERELTND.
3.2 =IFHE

ARy AT A TITERE (Normal), 5 (Smile), ¥
(Surprised), THAZAIZEN L7=O0FEE (Right), T%A
EECEN LI ODOENE (Left) o 5 fFEO O DFENE %%
BTz, #AEITST-0OREER 3 IZ7RT. ZHHIEA
AN TOMEELILENM G ORETHD. 5 FFHOND
DFRNG & BN T 5 72 O OBEWTE 21T Python & iz,
Python ®/3— 3 V0% 3.6.0 T, HEEICHWEZEY =
—LIZIE scikit-learn ToH 2. FEHBICIIHEL —R LD
Support Vector Machine (SVM) % v 7z. Python ® 7' 7
T LEFEITT D 72OV Z PC X Microsoft £ Surface
Pro3 TH 5. 2—VFRAV AT LEAND OO E T 10
RITRV KT OC, =2—FEEFT 50 DT —ZBH5
nNa. WELEZT—2 %2RV, 5 fEO DO OEEZHRE
T 5 DOBIMNET VEEBNZAR L7z, FHIZL > Tk
MENTZADORIGEE, Y—Ra— ROFHR LT E AT NE
TET DATOREREAT 5 HIJENIZ OSC BiE THEEL TV 5.
3.3 WA

OSC HlEIC L » THEENZADORFIISLT, V—
A a— ROfid B S U T B FAET D MW LAT
DR E(To72. FiA LTFICHWET a7 T I 7 E5EIT
Python T ¥ = —/L{% win32com Téh 2. Python THiAiA
NIEY —Aa— R&, BAE L EED PC THia BT 5.
THEALAICENLEOORE T —Aa— RE—1TFILE
# L Catd B, THELAIZEHNLZODERETY —A=
— FE—TLICBE L (A LT 5. RETRUITEZHY
i LD, EEEHTANT N D Lo —F Nl Lz —
Aa— FOfT&ReET 2.

Normal

A
Bty b—E

Figure 3 Recognition sets

-
e,
~—”

X 3

4, FEERR

FUE LT~ 27 BT A 2 % AW T2 A DO FRAF ORIk L
ERHMIT 572012, FEREIT- 7.

241



TSRS > 25 72 3 > 2018
IPSJInteraction2018

4.1 REOFIR

FBRIZIT 4 NowERE QoD BM3 A, k1 ) »
STz, HRET~ AT BT A X, BEEMAO T L, K
VA BERTESEL, BN CRTICE - 72 K58 THl
D ECEIMTE=Z LIEXNT D, Rkt y MIEEND
5 HEOODORIFIZOWTHEEZ LIz0b, EHRT—F 0
INEE % BAR L7z,

BTy ML T A AIRIINTE 1 2O NOREE
RIEBREIRTL, HRFE IR INZOOREEZIT).
1 2OFHE Yy bOT—HINERKDST-OBHIZ, RORB
ey PTCT—FONEELIT) . TRTORORET 10k
v FFOTF—Z OFBINE T LIERERTHRT & L.

42 EBROKER

SN 10 DHEIZZERIEEZ AVWCEY, 5 MEono
KECOWREBOBRELRH B L. BEMITE, 5
1 NOBEREMNSIEE LTzt B F—2D 5L 9 BSHDF
—ZEHAIT—2 L LTCEEL, TONOREOHNET
NEERT D, ZFOWREDOEY 1 [SOF—4%T A b
F—H L LT, ERLEEFTLORBELENTS. 2k
1ty b5 LTI0EETOMBEEDLEICH L CREE
DEAEZITY, RSk ROFHEERDTZ. ZOff
BA2ZOWBRE ORBWRE L, 4 NOWBRE 28 DR
DIREATHNZ RO, FEBROFER, FHRFHEEIT 96.0%
(SD=4.5) Tho7c. WREBEORBEDOIREGITI AR 1
WY ZORENOHEREANTHNIE, v A7 TIT A
2&EMNT, 5 FEONORIEOHANEIT) LN TED
FEER S 5 &l L7,

# 1 RATY: 0 DR OEHE

Table 1 Confusion matrix of Oral shapes

Oral Shape
Actual/Predict N SM SU R
Normal(N)
Smile(SM)
Surprised(SU)
Right(R)
Left(L)

Oral
Shape
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Figure 4 Bug of a spelling mistake on visually similar words

(top : original sentence, bottom : sentence with a bug)
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Figure 5 Bug of a spelling mistake on random words

(top : original sentence, bottom : sentence with a bug)
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