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Abstract

The inability to use some sensory and physical functions often causes inconvenience
for people with disabilities, as they often encounter services and devices that are not
available or situations that are difficult to deal with in their daily lives. It also increases
their chances of being placed in dangerous situations. In order to solve these problems,
the concept of this project is to examine the problems faced by the visually-impaired and
hearing-impaired from their perspective and ”develop a practical support system that is
useful for everyone in situations where they cannot rely on their vision or hearing. The
project name DLITE stands for ”comfortable Daily LIfe TEchnologies for all. Based on
this concept, the group focused on visually impaired people as the target of support, and
the theme of the project was to develop a device to assist visually impaired people to
stand in line even if they are alone. The visually impaired have problems in their daily
lives, such as not being able to ”find the line” or ”move with the progress of the line,” due
to their inability to rely on their vision. The purpose of this group was to develop and
study devices that would solve these problems and assist visually impaired people to use
public transportation and public places comfortably. In the previous term’s activities,
based on visual experiences at a mobility assistance course for the visually impaired
and the opinions of visually impaired people, the group examined how to detect queues
and what kind of device would be preferable. They then studied the technology needed
to implement the functionality, researched previous studies, and created a prototype.
In the second semester, we participated in the ”Disaster Prevention Marche,” a city
event, in September, where we demonstrated the functions completed as of September
and exhibited our future prospects. In October, we made a presentation to high school
students and teachers in Hakodate, since the ”tracking support device” was almost
complete as of October, Since the ”tracking assist device” was nearly complete as of
October, feedback was obtained from high school students and teachers on how to make
it even better. After that, we started working on the ”tail finder device” at the same
time as improving the ”tracking assist device,” and were able to bring it to fruition by
the time of the presentation of the results.
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A FNEA T LD ERRTIE RV, BTN AYDEAICHEE L2 2 & % UnitV2 TS
L7zT =22k o THIEL 7=

4. UnitV2 OYAZETRIERE O AR A
M BEEP AT REE T — &, BAORELR YOI LD, AN OYIRE NP
CLTEMRHMILTLES W o MEPFEEL 7.

5. BREXETFANA ZDIRETE
A EAEE ICERE EX DR TR ERE L,

6. OpenCV & dlib % w7z 5H50 77 [AHEE
B RREREFANAA RRHEET I H> TOREREES Y LA BEHET 3
ZEDEL W RN D, FIOFREHIES %7 DITHTE O NPEE D T FHEE &
OpenCV ¥ dlib ZHWTitIT L 72,

7. BEWEL I & B DREkEHEE
M RBEFET AL 2T 21CHzo T, FIOEDAAEN I L2 S REEDN
B RS 2 72D E R VY2 O T A FINC I R R E HIE U 7zo

8. Raspberry PI 4 & M5Stack fEDi#{F
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3.2

R MbStack DB VY EY 2 —Z2HWE7=9, GPIO 2 L/7=-8E%21T> 7=,

O%3CH: AR £ AN)

SRA RO FIEDIE

. M5Stack ¥ UnitV2 12 & 2 A\ oHl

fRPuGEFE: ATHATEBITlX. Raspberry Pi 4 @ ToF # X 7 234 iz { Wi Tof H X Z
RKOWTOSEERBDR O Vo MERMFEE L, 22T F—HETH 2B
FT’TNA ZDBFEICIE. SEERDZ W UnitV2 25 2 & ST E 2 M5Stack % W
5 CICHREL, BZUDIZ, BiITOANYZRAIT 57012 UnitV2 IZEH S TW5
"ObjectRecognition| &\ 5 VARG IEREZ AT L. FREOHBETAYERAITESZ 2 L
TR L7z,

ToF & >z X 2 L7z NP1 & DEEBEDHIE

fRUERE: BEZE T AL AR T 212D > T, MbStack D ToF >V ES 2 — 1%
AWTEEE LRTT IR & OFEEZHIE Lz, Zduck b, JIE LBl —E EL
B SWGE BN GEICEEEED ZE BAREIC R 972, ZTHEHWT, FIORITIC
WS AVIDENTHEATZ XA I VT REEFHIIRRA DT 0T 7 2R LT,

BHIL 72 N\ D G~ DOFEE D FE3H

RSB RE: Unit V2 1 & 2 PIARAIRSEE CRIG ICHERN AP D FERE 7 — X R BUGF U7z, X i
CRGE LB E LB L CL BIT IR AN AL EE SICBE L2 HIE T 5 7D D%
7075 BN,

UnitV2 OPIRTEGRARAE D AR

fRDSEFE: Unit V2 OYIIARTERISHE % AT L BRic. ALt omikE A\ e LCER# L. A
Y NYILSN O Y U CERH T 2R T DA bz, BB I3WIRGRISREO R o\ L%
X 2 REHH 5 2, MbStack & DfEXNLT W2 [V-Training] W5 % —E 2% H
WA 2T U722, IR LSRR o g d o 7o BATEERRDO RICHIRIERDE
FEE 2 a7 25 80% LU EDBAEDAFITT 2 L WO LERBIT 5 Z & TR ZHEM L 72,
BREXZE T ANA ZDETFE

fRPGEFRE: BREXIET AL ROBEEZFICE D XS BFETHEREMLRZ 20OV THE L,
G2 BIERIFTTICHRIADEATEZA IV 7 eBELEAHO 205D, EBEENIH
LOEREHEXANTEZ e HEESL L EZ, ERZMEFEEHV S HAECRE >
72 BIA MRS AIDHEATZ XA IV T TIREEY 2 — LV 2REISE, EGBEIL-: &
WERTHRAERGRZ 2R Lz,

OpenCV & dlib % W\ 7= BEER 7 [ E

RGBT RIREAE T AL ZORFBICH 2> T, FbIIEEEIECNE HAEEZED S
HIELRE & U CHID AT EHEE § 2 FIEICOWTHGET Lz, X UHIZ, EEX Y HIZE - TH
DWERE L. B EEIC K > THDHRIEHEET 2 FIECOWTHET Lz, L L. 28
DHIDEEHRHEET B % i & HI DT % HEE T = ZHEAED 720D & Z DJTIET ORISR T
bldolze T, BEEHITAMEEIC & 2RI OVTHE Lz, KIEDIHE, DT & 5
KA OFEGBD HFTNIFE T TH 2 Z 226, SISV T WS FHEHES 5 Z & THl
DHRERET 2 WS HIETH 2, HGUHESRT 4 77V D OpenCV & HEWFAE HR 7 A

Group Report of 2023 SISP - 10 - Group Number 14-C



Daily Life Technologies for all

770D dlib ZHWT, H- & - ORCOMEZGIHGEMRL 2175 2 & THED A%
HEE L 72

7. BEE I X 25O FRRHEE
fRrpEtE: 7 b IdRBEE HA T 2RAEDRFICH 7z o T, ORI 280 72 I,
ZZrHoRBECARE L CHREZED R, 2T, BEEL Y32 AT /MR ZHEE
TRHFEZOWTHE Lz, 200 FE KL I EHWTHIS L ERORTHEZIET 2 Z &
TYUTZNEA LZHOREEER Lz, ZAUcE D, FoEhAAZIEL D S RIEES
FET 5 DATREICIR 5 72,

8. Raspberry PI 4 ¥ M5Stack D> ) 7 IViE{E
fRTGERE: BE L 32w 572912 MbStack & Raspberry PI 4 %2585 & 2 MEH
HoTo 1FL DT, Bluetooth Z W) 7LdE 2T LD, HRFL ARG
i olz, 22T, GPIO TOAMMIC & 3i@E %547 L7, M5Stack ® GPIO HiJj &
Raspberry Pi 4 @ GPIO A 1% ##¢ L. MbStack il 7'v 75 212 & - THIE L 7z FERED
—EEM ETHIUT HI 2SI L. 25 TRIFAUL Low 2 €7,

ORCH: A £A)

3.3 BRI zADEM

LB~ 2 VST =03y FWZBMNT 28 TEBIER L 2T N4 20T 28
ARSCEREZZ LD ENTELDTH D, FILTHKILY =i, TG TOEWVZR LT
DD XK TE 5, TROEXADHKEREEDE e ZHIELEANY FTH
s ZDARY MZBMLTWSDIE, —fROTRERAE. EREPWEF o772 b 0B
TWd, REFZZDHLBIZT AL ZADMHZHHAL, £ L THEBIHEHL TS S o7, ZORRIZ
TBRED XV R TFANL 2 R—FENCT 2 e THEARDPAM ET 2DV EZ ] REYD X
5HERNZERY b1, FloAEORMD bR S5V BED XS BEENRERD D 6
STZENTER, ZAHLORREZEBICRZITIED 2 Z & THERIUCAIT T R IBERET Z
EMTELDTH B,

RERT

X 3.1 B~y - JBROBkT X 3.2 Bif~ry -FiHOT

OXSCH: SFAT hiE)
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3.4 SRE - HE DR

SEIFA T BIIERL U T2 784 RO Z & D ICFHE LT 272 K e DI mid: - BEOH 412
TEHRETD ZE THROMEADEEDPD 2 L, FLBEERTORROMB D &N —
THATR T 4 — KRNy I R85 N TE T,

"ohiz74—FNv 72 LT
cEBREB Do T
BIRBEHIZHHLTATIE 5 H
R TERT 258353500
CHARTPNDT AL RS Z I TERVDOD
BREE WS T 4 — RN 28BN TER, ZOREREED L TRPIOEBNICEDHA T
ARG

X 3.3 BfEER-FHORET
X 3.4 HEEEK-TEDHT

3.5 AT IA-FERDBT

(%xCHE: <7l #hiE)

3.5 FEY

26 M2 TORETERESET AN A, LYY HEEBEE D ICARXFZELET 2K TD
FETHERBREFAT AN R LT BT ANARET 0T 5 DTONWTOFMEZ A TR,
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3.6 T IBEXETANAR A RBEERT AR

CROCH: gt H3)

3.5.1 EEXZETNTX

RFANALZE BEHS RTFONZR—FITWMDF72 Al X F Ll Tk o T, 7854
ZHERAEDPINCURZ L X’ T 2T NL A TH S, HEBEIVE . OB TFICARZRD
2, MERIEIDB>TLED 2 WIT 270 R—FRITHRE L, HEEL LTIE, Mb5Stack
UnitV2 AT A X 12 X o T, RIS 72EDBANETH 20 2RI L. AHTH 2HERI—E
EE#EZ 56, B VOEE I X7 THRIMEBHRE TICEREZER CIREITH X 712
MoTWRANDERETHETZ2HDTH D, MHIRHITT DN OHEfili 28T 27012, HRXF
I 725 DA AT H LD 80 WL ET, 22D 1.5 X— MLV EEERTOW 2B EICD A, Hi
HEATRETDH 2 2 & 2R3 DIiRkEt > O IRETT 5, AiTOANE OE#ED 1.5 X — FALINTDH
52 BBHIT 2 e RENIEIEST 2, £, X TOFNIH U TR Y L 2#iHZ B2 TEAIC
AV PR IGE. —ERER IED IR EITS &5, IREEFIELAGEZ LD 2 Z L 25X 5
CRIFFIC, BRI X o THARIE R THREZ BRI L T 2,

3.7 BRESETANARZMHL TV IEET

ORSCH: 39t #53)
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3.5.2 EEEFERTNTIX

RFNAL 20F, FEHEDBMEICER L web A X 5 THIG L7274 2Z{EHAEDRITTISN S
ANOH DB ZE L, BTicER LR HFABDRL 2 2 oD L Ik o T, 74 ZfHH
BOHIH IR EN TV RHORE R, REEETHET LT ANARTH S, WX TITANDH
DD BEEEE U TH 3 X — PALINICIRE A L 758 CEIE R BMR S %, H X 1o T
Wb NOBEDMEH»S, FlOKkA R MEEZTFHIL, AHOBEZIERT2EHICLo T, Flo
BHNOBEZME T, BEIHIZ, §ih RO T 7-AED R 2 2 oDHHtE > Hic k-
T, P4 ZFHEDOHTT L HITICAD ATV ZBET OB & 7 2 I AN S % R
L. FIDBBRYINTOW B ERENT 2, 2o IB 1O R0WEE, A AL OBREICKIGLTL
FVEIDIAATLUE S ATREMED D 2720, 20Dt v H 2 FIH LzFEAEIC X D EID AL R IE
L7zo 20D HTRIFIC3 X — ML EOZEMZRAIL 72356, EGOBEERZ LD, &E
BThs I r2BERTHASEELHEHL TVW5,

3.8 HEATIREHORET 3.9 BRBERRTAALZAEZFERALTVAHET

ORSCH: Hgith #3)

3.5.3 7O 5 LD

KIZN—TCTREAGR LT TBESET AN R, TRERBERTANA R Z2IERKT 212H72> T,
python & M5Flow O —DDFEZ M L THFEZIT> 72,

python &%, Web B3, 7— 2% =X, BEWEE. BEL. *vy by —2oTwr53I07
RY, BIRICO2HRTHHINTOWRNHTR S IV VEiETHE, BHEITA T VNEE
T, ZCb2 a2l bEBRITTESEETH 5,

MbFlow ¥ 1%, M5Stack [MiJO Y a7 7u 50775y v 7% —2,LTHDH, Arduino
SBERIC LT a7 AERENS, M5Flow 235 2T, Irr o620y 70
ERXOREEDELHTHETE, SIRNCa—FT 1 7T eMAREL RS, 2D Ty b
7 4 —241&, ToT (Internet of Things) 7 N4 X, ¥ —=Tad =zl EXA LT T Fr—
Ta vy, BAZITETORFEIHEL TWD,
DEOFEEZHFEHLTAZL—TTIE. LWFORZ Y 7 E2ERR L 72,
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fERER- R2YFbE [ nE ]
jpythgn tace_caputure.py -ﬁ%%DLT; ADEOASE T HAETSH I
'MSFlow  measure_distancel.m5f ‘ToFEﬁ‘b Y wRA Lo FEEE S ‘
M5Flow  measure distance2.m5f @IIER T~ v | TRl L OEMANT &2 VAL DI |

X310 RZVUFS+—%&

BERAZ DT OFICOWTERITRT,

face-capture.py TliZ. OpenCV & dlib ¥ WHIEWEE RO I 4 75V L. X 7B
ANOEHOMEDREEITS> a7 6 2lATVS, HIELIEREULTD 3 82 =T
7z,

1. X ZZMD - T, int(yaw) (BED AN T W 2 A 23-15 205 15 OHEIFHICH 2 HEITHR
EANTW S X R

2. AR ZIZMP - T, int(yaw) 25 15 L EDBEFEE RO T WS ¥ K]

3. AR ZWZADP - T, int(yaw) 25-15 KOG E I EAIVT WS &R

AR T THHE T TWEHE AXATICE-TWEANEID 3200 bh, 28 32K
L 723558 MbStack ICEMZED. X2 VU 7 b measure-distance2.mbf ZHEEIT 5, F/z. B X
713 GPIO ¥ 2 B2 IR L TW b 2 a— FAT GPIO ¥'> D1E#i% input-state THiH
AATNS,

measure-distancel. m5f (& DEESHE T NA 2 OFIMEHEINATWE A2 Y F M TH D, UnitV2
H1 A 7 ¢ ToF Bt Y2 IELTVWB, 22T, FIDEAICHA > TVWBIHEEMEL TE
EHIOMBEEBIETEZ X5ICLTWVWS, TORZ YT+ OEE I EHH L - WA DRAN, &
Bow 3BA LA OMIETH D, i+w/2 TUKROHFRD x BIENEZIEIN S 72D 2 DED
100 DNV EHNFFEIZF->TED. 556 KD RZFWVHNIHIZFoTWB LHMLTWwa, %
7o BIAL722 BY NTRVWL DDOBRBRAIZHI 720, At D—BERAD 80 Wl LoshGns 71
7T LOHERET 2 X5 THA Y LTWa, MU E»SYEsFIicETE D, 2oL 1.5m L
FHEN TV 2 EBAIL G EICDAFILDOT AL ADRE L, HEHEOBEFZET L WHI R I )T
FNTH 5,

measure-distance2.m5f & TIRFBEF R TN 2 OFMEHENATWEZRZ ) S MTHD, Fih
L7zt B face-capture.py L EHIEL TWE AV F N TH 5, face-capture.py T GPIO ¥'> D
THIRZZTED . EHE LV OEMZHES 2, 2O, JI0EIDAAZN IS % -0 DA
FHIANZ b EER L > 2% E U, 515 QRS 3.3m DA, F 72410 OF#EDS 4.2m MUINTH 255
13 false 2R LERRETIZRWEHIET 5, #i77 OEEEDS 3.3m UL, 2O DRE#EED 4.2m MU b
TH 358 true ZIR URREZ L HIET %, true iR L 72K HIGH ¥ ¥ % face-capture.py
WZED | false ZiR U722 LOW B> % face-capture.py 123X D Z DY MG LB RN ERE
AXKRIDPHIRNTL 2 E22KRoTWD,

(X3CE: SFR $hil)

3.6 FRAL7Hbil

RKIN—T TR ERLTEHLEZEBD ZODTFAAL ZOBBICHE D -2, TBRETNNA 2] &
TRIBEFERTANAL 2 T ADED ANTHMIZOWTOFMEZ ARTET/RT,
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(%xCHE: <7l #hiE)

3.6.1 M5Stack Core2

Mb5Stack Core2 1&, ESP32 F v 72 RXR—=RIZLAEEY 2 —NLAD~ A a>THDH, MbStack >
V—=XDFE2MRDaAT7 TN ZATHZ, ZHDT 7 — 27 = 7/MNITHO RN TVED 2 —
H MbStack 22 5RREEXNATVWT, 0T Fuy =2 MTELTWS, HFES 7y b7 x-S
027 Y7 5aE. Arduino, UlFlow, MicroPython 3% K—r STV TrFr b XA BT
WK FHINTWS, [HE GO MbStack Basic & D ERE 2 milk, BT 4 A 7L A DGR
HORERR Yy FRI )= TH . ¥4 2787+ YLHNEIREIE— X —25BIMX TV 55D
BiFohd, £, WEBAYy 7V —OFED 3FYURITHEHZ TV,

3.11 M5Stack Core2

CRCH: A £A)

3.6.2 Mb5Stack UnitV2 AT AXS

Mb5Stack UnitV2 AT 7 X Z1&, Linux THfES 224 70— OEHREAI A X FEY 2 —
NTH2B, AIB#ET TV r—>ary "—=Fv =7V V=R, FREY—-ILNREET, [oT 7ud=z
7 MTHELTW, ALFE#T 7"V r—2 a »2id, Bk, YRR, MIRErr. fuBih. TBIRER
ik, N—a— FEER COKEELEZEN. FHOMBELT + X 2o TEBICHRERITO 22T
% %, MbHStack 238 LT3 V-Training £ W5 H—ERIZ Xk > T, FEOHEHBFE TS5 L
HARETH %, TN HITBREIET NA ZDOBHFEICE VT, VIATEERREZ 715 O AN 2 BHI3 %
T DIZRIH L7z UnitV2 OYARGEEHIEAEICIE. Yolo-Fastest £\WH U 7 L&A DA TV =2 b
T 2703V X ABHVSER TV,
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3.12 MS5Stack UnitV2 AT H X 5

CRCH: A BN

3.6.3 M5Stack B ToF gtz >Ha1=wv k

M5Stack F ToF Bt > 2=y M. Time-of-Flight 5 & 2 SFEOHERMEH L= v b
THb, GROVE a7 X2k > T MbStack IZ##i L. 2 7#77 & 12C THEfET 5, ToF 1&. <
NV AL 72 L —F — IR R TG U TR - T 3 % TR % ZIC Bl % JlE 3 % 75
TH2, IBILBRELETF AL ZOBFICBEWT, BEELATTOANY & Oz HIET 279
R U7,

3.13 Mb5Stack A ToF fEfit > a2 =v b

CxCHE: A £ N)

3.6.4 Mb5Stack BiIREIE—421=v b+

KIN—TOFELTVWET AL ZZREO T ZNMRELTED, HEFIHERZIZZ 57201
M - &8 Z2EHLTVWS, 205 BIEH%Z 2D M5Stack FIREIE— &% 2=y M CTIHEREIEZ S
EO3RTHFA Y LTWVE, ZOE—FL=y MI, BHLTVERLKA —AHDEIET S Z & TR
T 2tHATH L, 20D, ZO2=y FZEZFED., REZEZKT 2 Z 2 THROEE
2EHOT WS, o, REZI TR, MIIRPLE—XOMET 2 H DI X 5720, RN
KUTL e TERDP o THAEICD ZOHEEEE R E 125,
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3.14 Mb>5Stack HIREI€E—X 2= b

(%xCHE: <7l #hiE)

3.6.5 Raspberry Pi 4

ARV —FTld Raspberry Pi 2 WS 2 Y L R—RFarPa—XEFHLTED, KaXb»
DEWVWSRT =< VAT 2 2 e RETH S, 40 ROWHAH DY Y (GPIO YY) %fii
Z. BEABARR . U — DERAAREL o TWb, K7L —FTIEGPIO B b Hh X T %
BEL. NDBEDMEE AT 2 HEEEE XTI T3, F72. Raspberry Pi % VNC 2258V a v
WVE—FMFRAZ by TEHT 5 Z 2 TYE— b T Raspberry Pi ##/ELTW5, ZZTHAL
TW23 VNC 2iEH—AN—RDTR7 by TERER 747 MIITTRRT 2N TEDL LI
BRBEV—NADIELTHY, VE— 25D arEa—XDFRAZ by TREBIELEZD, 7T—&%
TV —2a T VRALEDT BRI LNTE D,

3.15 Raspberry Pi 4

(C%3CH: SFAT hiE)

3.6.6 Mb5Stack ABEKAEI= v k

Mb5Stack F Grove BE 2= v MI L ZAEBSORELZEOMOREEEZHIET 2 Z
YT, A—F vy FETOHMZEHT 2229 FTH D, ANV —TTlEZD2=y %2 [RiLE
RETANAL 2 WWHEHLTWS, 20—y M2 ZOEIFTESET S Z L THIORREZEMRA L
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TEIDAADNIET 2 Z e 2 HNE LTHIAL 72,0

3.16 MbStack FHEEFHIEEL = k

(%xCHE: <7l #hiE)

3.6.7 OpenCV

OpenCV iZ, V7L RA LAY 2a—REY a Y RAZEITI DDA -T2V —AD T4
TI7VTHb, HRUHP a2 - Y ay, BMEELRED7 7V r—2 a Y TiEL < v
LNTW5, /2. C++. Python, Java, MATLAB k¥, Zfkk70r o I v 7V SiENYR—
FENTWS, OpenCV OEFILIICIE, HIROFAAALPEGDOIERZIEZTD, U IV E
PA TN, 7 4 XBRE. VEBHIZZ Ok A RBREDERE I N T WS, FABHFIA L 76813
KRR TH 2, ZOWREIZ. AREDWERZHLNNY T4 YRy ZV ZADNEZRET 5720DD
WHTH 5, VIEBEOEEED —DOTH 2 HEMIT. WEZHILT 270 DMEBNLRFIETDH S
Haar 7 2% — FHBEFEH L T3, b LREBEFRET N1 2T, ZOKHE
U7 NERA LTETT S THIRUESNAY OB Z1T 2720 OpenCV iZ, T 6DEE R
RERRED T + =< VR L-> T, AaVPa—XEYa yPEHBLUEEZTS>ZL DTy =7 b
TIEHEIR TV S,

CRCH: A £

3.6.8 dlib

dlib i C++ TEHEIN A =T VY —RADY 7 b0 27 74 75 VT, WS, EGLE, o
VEa—RETarDDdDY =T A ALAREENTVWE T, IR, Wik, B
Wik, BB R YO XX 7 IHEHENTWS, dliblk, HOF Y K~v—2 (H, &, OkEo
REDRA ) ZTHTH2I e TELREDRMELTED. A NV—TF TR ZOKRELTEH
LTHNCHEA TV B ANDFENT WS FAZRIES 2 DICHHL TWS, s dlib 2, Bl
PHRFRICH AT 2 EERERY — L 2R L TV E T, Fic. HOG (Histogram of Oriented
Gradients) Ff{E L SVM Z{HH L 72ERHIE. dlib ORI BREEEDO—HTH %,

ORSCH: SFAT hiE)
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3.6.9 BIEEAYERY

BEEA YR CIFHEEDORAE - —DPEEFICEZES DT R, HED OWE T iIRH) X
B, ZNZ@E L CTHIIRED O D EEICE 2 ZET 24 VYR TH S, EXRVWID -
FIFOE S FRHICEMTEE T, UKD, BHITHREEFTHEMOMRNEZER LT &
DA LT 5, KN —TTIIEEFEICHAMORNZIEZ 2FERE LTRB e HZ2ERLTWD
D FANA AR S DEHEDHFHE TIIBREZIC L > TIZMEEATL X 5 AlfEELE W, 207
b, EMICEDHEREIRZ 272D VRV DPRETHE0., REDHICL > THREE b FAFDIK
e EELERFETH 2-0FBHDA VYR TIdRL EFH L RESOm G 2 IET % 3 55E
A X R EERL 72,

OXSCH: SFAT hiE)

3.7 HRERS

2023 12 H 8 HIZ&TuY = 7 F BB 2 MRHERRZVPKFEMATITDONTZ, BRFERED
HiZ, ZHETO¥EOBREEYNNOBGREICHER L., fHiiz 2. 2 OFHifERE SHOME
(B IURBMEZICRKMI T THd, £/ BALBDOTBY 27 bOREEITo 2Dl
DTUY 27 POFEREFHE LD T2 T, 7RVl MEEHTHEIRNSHELRERTH S
FREEMEEE T2 PHNTH S, BROMRUE, OTvY 27 FOFEEZTTIERL &
B, P FEOYEBLXWENDLLDREL Uiz, BRERREITo2RBRICE. 7V 75— 74r—20%
HWT, 7ay =7 MECHEFHEZIT - 720

317 BERFERZOMT

C%xCE: Hifl HEF)
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3.7.1 &Hf

AKI7aY 7 MIFRREZICBWT, 42 H0FHiZ213 23 e B8 TE, ZONRIXK 3.17
WRT X D1, ED 88.0%. #ED 5.0%. MEN 2.0%. — DA 5.0% TH -7z,

ST & D FERI / Status
2FoEE 2%
5%

= 22 Student
" — i Guest
« |, = Staff

= 7 8 Faculty member

3.18  AHili#E D

A 7 4 — 202iE, TEREMCOWTOHE &, TRRAFICOVWTORH 2220 10
g a Xy P CiMiid 2IHEANR T SNz, ZRFNOFHEOREAE T, (Tuod s FONEE
B2 272012, IRAZEEMMTONT WS &, 7Y b HERELFEIX 7D

@T%%ﬁ) | VC\\%O?‘:O
TFEREMITOWT ORI D 10 BFEFEMOFEFRIZK 3.18 D X 5124 D, FE1d 8.38 TH - 7=,

FFRILAMCOVTOFHE / Evaluation about Presentation Skill (
Bt TOS 1T MORBEIRA BRI, $HRIIDFFENTONT. . ress the project and its plan?)
4240
15
11(26.2%) 11(26.2%)
10 9(21.4%) 9(21:4%)

5

00%)  00%)  0(0%)  0(0%)  00%  0(0%)

0 1 2 3 4 5

X 3.19 FEREAMITOWT DM

FRFHIANEE LT, MPO LI BERRLaX Y MHIFE LN,

cENENDF —LIOPNTHHTEZ LT, FHLLbhroTEr o7,
« IN—=TWZHh NI RD EDRR2EOT|NI O DR T Hh o/ TT,
cTERRFTEXTIDPo7TT,

BB TEISHIGL TOWTh )T 2o 7z,

JEBAESLEHE. BRMED o 7,

*H 53D L7 4 =L FICHTERNRIGHTERT 2 L Ry o7z,

iz, TRENBICOWTOFHM D 10 BREFHMAOFSERIZX 3.19 D X 512z b, X, 8.93 T
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%‘97":0

FERAACOVTOFHE / Evaluation about Presentation Plan (
B TOSTIMNOBEESRTELETE+S 60 THSh / Were the specified plans satisfied?)
A4FOEE

16(38.1%)

15(35.7%)

5 4(9.5%)

o LO0%) 00 00%)  00%)  00%) 0% - 0(0%)

0 1 2 3 4 5 6 7 8 9 10

3.20 FERAFIT OV TOFH

FRFHENAEE LT U0 LS RERPaXy P paFE oI,

L THEAMODH L Tu X PTHEEL L o7
cEETHHERZSI I o7,

(22K % B TWTHIDEATEDIZK IR ATWROPEL D Z 5,
HRINTERD D 5 RV D% Do Tz,
s HWEEo b DIC—EMERH D, EDHEL TV
AR L KRBT NA T, HE D2 DR T BRDFEFS Lo,

Cx3CH: | HR )
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BEANFE LNz, BIZIEREL DNRETH o7, AEDOEHTH >R ERT &
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B DAATEGR T — &2 % R T 2 (TS 25, ZOEENERE WO, HRIDHERC 1 BERED S
IUFELTLE D, BEBHERT AL ZATIE, I XTI TWBED R GAR - THAZM
S 2 MEDIEFICEL . HERZ THAZIERT 2 ETR2PAI®EIrDP->TLES ., b2
AR TOEGFERIRET 2 FTICD 2WHIEIDP-oTLES ZeDHETH 2, EETZHTT
25 LEMAENEEL, BfEOBRELERALD D T WhEhoTzd, HHT2 7 nrT54%
HEF -2, BEEERAENCRETRENHZ EX 5N 5,

Ox3CH: it #£H)D)

4.2 HIFL7FOER
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OROCH: Hgitl $F3)

4.3 TINAT ADHRE
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7z, Mb5Stack & 7 ARV — A ZEHE) X 5 /7RI OV T R LKL Z2fth, PC Z#EH5 %
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Group C: SREMRAVER (FHMIIEIE R T A

Waiting line suppon syatern for e vesally impained

HREMEEL. EMETIEVTHACES S EAMLVELEEEERA TS,
chiz. BEDAEALES ALV EBRT LIV EARGE-OTHS. COMBE
MRTHEHIC. AADALOEREZEHL. BOEUTRANRESEZRATH
TFTHAAEBELE, COTAMAILE > THEREEN—ATH-TLHI-HA~S

& ICEET S,

Visually impaired people have defficulty standing in line, This is because it 15 difficult to graap the timing at which the perion

it front has advanced. To soben thin problem, we devised & device that detects the distante 10 the perion in front and uses

sound and vibiration 1o guide the visually impaired. This device helpa the visually impaired tostand in line evin whin they e akode. ‘rAmERAsAORAGEER
Setageinng T bars £ 8 PErMIN APy Saypege
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Project NO.14 . i ézﬁ%ﬁ Sadayoshiﬁkﬁi ﬂ;ly%ﬁlae
TENAH—  BAISYVE
Advisor Edson T. Miyanoto
H WA  EESRAEEE 82—
I e Organizations Hakodate Visual Disabilities Institution H
o - SEEEYNEY)TFT—Sa vt e — E
Daily Life Technologies for all %éfﬁ\ﬁehaﬁm{on CeE(er) a4 Vath/m;gmﬁe?
= . 5 . - c 33 S & -
- FA SSLERTHRB ARDLREXET S - bk RIS — OORI— K
Helping people without boundaries with digital technology — B FEANE B RS - PREEEF{AESS  QRcodeonthe presentation evaluation sheet

Alljapan Association of Hard of Hearing and Late-Deafened People

ABZE THE REHE SERA o 0p WABE BOKRE HE —D  gopc HLES hARA BHERT S
P P Hayato Kikuchi Hayato Nakamoto Hinako Tabuchi Takumi Teramae

Group A ‘G i Ryosuke Nishi ~Juri Oda Kenta Tada Rena Yamauchi EnaTaguchi  Kokoro Akimoto
1

de =
H =R

Background

ATIODz ) bTIE, TEEPERICEAG VR THABHIRIIDEBORMK] 2020t MIBE, HEEBSVCEEENVEEZ 55
OB LEFERTRIL. ZANUTHEEZHE DEBEOHKEETo TS, BEOBREICENTICEROEFICRLTVLRESOMRHE
THCL, BREGELTRELVETEXIETHLEZAELLTLS,

The concept of our project is "developing devices that are useful to everyone in situations where vision and hearing cannot be relied upon." Under this concept, we have investigated
inconveniences in dailiy life of impaired persons and tried to develop practical systems that will improve everybody's quality of life. This year's project puts emphasis on informing

dangers and supporting safe living.

Group A: NZHRHEIL THREZRAHTE54 +

A light that detects people and adjusts its brightness

BELEDREBAVERL, BAYDORREERT IS5 FEES NS,
KONTICADEBITKELSTTLES CENHD, TOT. WATHLADEERHL T,
T4 LDEEZESCTHETRNBIZASOTLES ANDEEENMS (TR 4 FEFR
LTz SO54 MEREBANEL T TEL, HFAGRSTEHAP, WEHT S LM
HBATHRID,

Visually impaired people have difficulty recognizing people around them even when using lights, so they sometimes shine

the light on people's faces. Therefore, we are developing a light that recognizes a person’s face from a camera and reduces
luminous intensity of the light to mitigate the effect of the light on people whose eyes are affected by the light. This light
will be useful not only for the visually impaired, but also for people who work in various fields and who may be active at night.

| EEERBT 551 ~
Light to adjusts brightness

Group B: BEEA L DEEEZRMTHLRT L

System that detects approach from behind

BERAVENSEZSVTVDHIC, RANLEET HAPLHERICRICILR
FA#ETHL, COBBRERREMETHLOICH AT EEGRHBEMEANT, &5
ICWBADEEBRE L, REICE>THABICRREZBRNT 5T/ 1 ROMEETS,

When a hearing-impaired person is walking on a sidewalk, it is difficult to notice a person or bicycle
approaching from behind. In order to solve this dangerous situation, we will develop a device that
detects the face of the person behind us and notifies the user of the danger by vibration using
cameras and image recognition technology.

T RADEENE ERMTHT/NAR

A device that detects obstacles behind

« —DBEOT/A ROEEH

Example of installation of the first device

Group C: REEAVER ITHEIIZES X T4

Waiting line support system for the visually impaired

REEAVEDOAH L, BEEFCSVTTIICHESZ ALV E V- -IEEEZ TS,
ChiE. JIDBFAHIBBTELL, FIADANEALEZ LS I VT EBBT S EMNTEAN
LWL H DO TH D, ChODHEBEERRT 2EOITKREUTOZDDT/NA R%E
FAFE L=

—DBE. WMIAOANEDHEHEREL. BRI TEREEZEITHEV2 LTI R THD,
ZOBER. FloAMERML. RREFTEBREEFBVI DLV LTNIRTH D,
hBDTNARIZE>TREBNVEDAN—ATH > THITINCHRDELSIXIET B,
People with visual impairments have problems that it is difficult to line up in everyday life. This is because there is a problem
that the row location cannot be grasped and the person in front cannot grasp the timing of progress. We have developed
two devices to solve these problems. The first is a device that detects the distance to the person in front and guides the
wearer with sound and depth. The second is a device that detects the direction of the column and guides the wearer to the
end. These devices will help you arrange a person with visual impairment even if you are alone.

L ZDEOF A RDORTH
Executive example of the second device
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import cv2 #0penCV:ENGILES 7 4 77 1
import dlib 2F&fFEFHZ7 4 77 Y

import imutils #0penCV @ il

fram imutils import face_utils

import numpy as np

import RPL.GPIO as GPIO

from pydub import AudioSegment

from pydub.playback import play

#GPIO v v dF%iE

GPIO_PIN =23

# GPIO @#IE{L
GPIO.setmode{ GPIO.BCM)
GPIO setup( GPIO_PIN, GPIO.IN}

#VideoCapture # 7 =% F &ML £

DEVICE ID = 0 #1D 0 (214 web cam

capture = cv2.VideoCaprure(DEVICE_ID)#dlib & F 8 & 7 — & DFi ik &

predictor_path = r'/home/dlite2-2/ local /lib/python3. 9/ site-

packages/dlib/data/shape_predictor_6B8_face landmarks.dat’

detector = dlib.get_frontal face detector() BRI B OE L L, 2@ s 2R 5,

predictor = dlib.shape_predictor(predictor_pach) #8ip 0 HRA E 7 F=—7 2052

while(True): #71 # 9 2 HlEFE iR 2 ST 2

ret, frame = capture.read () #4 2 746 F & 75 % LC frame (£ | 953 @f7—4 & A s

frame = imutils.resize!frame, width=1000) #frame @ [{f D Fo 4 4 X &AL 5
gray = ov2.cviCalor(frame, cv2.COLOR_BGR2GRAY ) #gray scale (& A4 5
rects = detectar(gray, (1) Zgray #» & # 4 Fi

image points = None
if not rects:

£ GPIO v DIKRE £ FAHH N
input_stare = GP10.input{ GPIO_PIN) # ' » @4 38404 (HIGH or LOW @ Lor 0)

Group Report of 2023 SISP -32- Group Number 14-C



Daily Life Technologies for all

$ 0¥y P LRALDITE

if input_stare == GPIO.HIGH:
print{"High")
audin_1=r'/home/dlira2-2/Desktop/saikoubi.wav’
sound 1 = AudioSegment from_wav(audic 1)
play(sound 1)

else:

print(”"Low"}

far rect in rects:
shape = predictor{gray, rect)

shape = face utls.shape to nplshape)

for (x,y) in shape: #F (k@ 68 B0 7 v Fv—2 & 7o v b

cv? circle(frame, (x, y), 1, (2535, 255, 254), -1}

image _points = np.array([
tuple(shapel301).% &3
tuple(shapel21]),
tuple(shape[22]),
tuple(shape[39]),
tuple(shape{42]),
tuple(shape[31]),
tuple(shapel35] ),
tuple(shapel48]),
tuple(shape[54]),
tuple(shape[37]).
tuple(shapel8]},
|, dtype="double’)

if len(rects) = 0:
model_peints = np.array([
(0.0,0.0,0.0), #30
(-30.0,-125.0,-30.0), # 21
130.0,-125.0,-30.0), # 22
(-60.0,-70.0,-60.00, # 39
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(60.0,-70.0,-60.0}, # 42
(-40.0,40.0.-50.01, # 31
(40.0,40.0,-50.0), # 35
(-70.0,130.0,-100.0}), # 48
(70.0,130.0,-100.0), # 54
(0.0,158.0,-10.0), # 57
10.0,250.0,-50.0) # 8

1

size = frame.shape
focal length = size[1]

center = (size[ 1] // 2, size[0] // 2) #8F @ R

camera_matrix — np.array{|
|facal_length, 0, center[0]],
[0, focal_length, center[1]],
[0.0.1]

|, dtype="double’)
dist_coeffs — np.zeros((4, 1))

[success, rotation_vector, translation_vector) = cvZ.solvePnPlmodel peints, image points, camera_matrix,
dist_coeffs,
flags—cv2. SOLVEPNP_ITERATIVE)
FMEETH L Y2 T v
(rotation_matrix, jacobian) = cv2 Redrigues(rotation_vector)

mat = np.hstack((rotation_matrix, translation vector))

#vaw,pitch,roll DHLH HIL
{

eulerdAngles) = cv2.decomposeProjectionMatrix(mat)
vaw = eulerAngles| 1]
pitch = eulerAngles[ 0]

roll = eulerAngles|2]

print("yaw" int(yaw),"pitch” inti{pitch), "roll” int{ roll ) FEEAEEL 7 — 2 OIR O H L

if int{yaw] > 15:
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print{"E")
audio_2=r'/home/dlite2-2/Desktop /hidari. way'
sound_2 — AudieSegment from_wavlaudio_2)
playlsound_2)

elif int{yaw) < -15
print{"43"7)
audio_3=r"/home/dlite2-2/Desktop,/migi.wav’
sound_3 = AvdicSegment from_wav{audio_3)
playlsound_3)

else:

print("HHL")

cv2 putTextiframe, ‘yaw : * + str(int(yawl), (20, 10), ev2. FONT_HERSHEY_PLAIN, 1. (0, 0, 255), 2} #f5.
cv2. putText(frame, ‘pitch : * + str(int{pitch)), (20, 25), v FONT_HERSHEY_PLAIN, 1,(0, 0, 255), 2)
ev2 putText(frame, "roll : * + strlint{roll}}, (20, 40), ev2. FONT_HERSHEY_PLAIN, 1, (0, 0, 255), 2]

(nose_end_point2D, | = ev2.prejectPoints(np.array([(0.0, 0.0, 500.0)]), rotatien_vector,
rranslation_vector, camera_martrix, dist_coeffs)
FAFEEICH] L =i e v M/EARDS 2 A DIE
for p in image_points:
ev2drawMarker{frame, (int(p[0]), int(p[1]}), (0.0, 1409845, 255) marker Type—cv2 MARKER_CROSS,

thickness=1}

p1 = tint{image_peints[0][0]), intlimage_peints|0][1]])
p2 = (int(nose_end_point2D[0][0][0]), intinose_end_point2D[0][0][1]1)

cv2.arrowedLine(frame, pl, p2, (255, 0, 0), 2}

ev2imshow( 'frame frame) # B{REFHai T3
if cv2.waitKey(1) & OxFF ——ord('q’): #q #1414 & break L T while 2+ & #i1 %
break

capture.releasel) #video capture 2% T4
cv2.descroyAllWindows( ) fwindow &L 5
# GPIO @z 7

GPIO.cleanup()

D.3 EBRERRTANAZT0y 7705 n-5 X84
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