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Development of crosswalk navigator with image processing and haptic projection

O KRiugks (BER) AR GRER)

Kengo OHNISHI, Tokyo Denki Universtiy
Takuya ASAMI, Tokyo Denki University

Abstract: To enhance the social inclusions of person with visual impairment, we target to develop a portable navigation
system to assist the translation of visual information at crosswalk for better estimation of traffic condition. Object of this
research is to test image processing algorithm under actual usage condition. A prototype wearable device with USB video
camera, microcontroller, head-mount display and portable battery was assembled to test the adequateness of the image
processing software in a field test where the subject walked on the sidewalk with multiple crosswalks in front of a train
station. Furthermore, vibration presentation mockup was assembled and a fundamentally test was conducted to decide the

parameters for haptic projection interface.

Key Words: Crosswalk navigator, Visual impairment, Image processing, Haptic projection

1. [FLC®IZ

AR ER OSSMMNEER I IR, BRA
FEOMEMENEE LT D . B R EE 130l B AR R 2
ERAREREM O m I T EBEERCEERE VD
2N, FENE ST ERAE R S I R 35 k3 B
M7 MR, EERIIZBEMEICBY RSS2 E0EH Lo
HIRRAH 5. Z ORBEICK L, $EREES M B R 5
DOWFFETIFHE L S ()R ALER T 2 VT, BT E R

HR 5 R HITEEEREOT LY LA EHE L TWAS.

7272 L, BEAFAFZE CITEMEARE COREMA 20 Tk
7= O EATHIRRE A 5 2T,

T, AU TIXFERAN AR E R EER T AT LD
MEZHEL L, AREESICHEIFAELZTo72. &
BZ BN 22 < BV BN TV WA ZE SIS B WD TIRRERT
FHRHA IV TINTRHEN IR EEEST20, R ETED
B 25 R B 72 RPN B I Bl O RS R 72V FE F
STEVTBHEOEFND D Z L 2R L. TZT, fiE
[ O BSB89 57 31 A
L LT, REANOFRMENOIFEREEE TEEBLE
K= A N C/NREREN M THERORBEEN LT
% AR CIERAEEE B OB SER > AT A OFHE
FEERIZ DN T~ D.

2. BITEERHR

BRI LT /N T A T O i A g AL FRE AR A
THEBEEMTRE O BT A FHFE T HIERE T L, TREE
WS L U TR RE R v A T A DBR% & Bt E &
T 5. EERBERICRITEZHFYET LEHRE LT, I ATH
B> AR AENL B & BT EE TRED 2 s L, £
HAHEIWCV T NVEA L TIBRDVAT L ERET S, £,
IRETICH Y HF 72/ N B A T 06 i 2 BUS L, BElrE
T EEROBRMEAREICT . 2L C, EHREETE
TR EICEETAEBEMS 2T L, X OICFREEBIZE
FT1FHRNEHNTHETERME AT L ET 5. /A
BETHOK =X M THIFEEZREL, v A7 A0 A
EITH Z LR HMIC, HEBRAED SRR E TIT X 5/
BIAR— K2 ¥ a—4 Raspberry Pi #i&E L, HiROD A
T%E VT AERE A RUE L 7= (Fig.1 28R). 2B, KEIR#E
TOT 44—V T A MIBWTERELEHIET S 2 & 2R
LT, RIEBICIT~Yy KD T 4 AT LA BRI L

7o BATIRILRO U A7 A0 U 7o 4% (A & T R TRi ek
T5ELEEBIT, 74—V FT A MIBW IR THlERE
WCBRTHZEE L. BRIZIEA— N7+ ADEN
A NNy TV B RN,

Fig. 1 Experimental test bed device
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Table 1 Detection condition

Processing device Raspberry Pi
Image size 320%240 [pixel]
Number of template image 2
FPS of videos 7.51[FPS]
Max size of template image 111*66 [pixel]

Table 2 Table title

Route A [m] Route B [m]
Crosswalk 1 1.54 2.73
Crosswalk 2 1.65 2.17
Crosswalk 3 Failure 1.27
Crosswalk 4 1.52 1.46
Crosswalk 5 2.54

e

Fig. 2. Crosswalk A-3 which the system failed to discriminate

4. IRENMRREH OEEEER

iR IC X B IE MR RIEEOF AMMIEE LT, #HHRED
F TR IS RS U BiRrat o TICIEEhE— & 23T,
Raspberry Pi 75 D55 TE—Z Z#E3 5. iREHZ /R IFFH
NEL 72D LA H 72V ITBETE DIHERESWD 2
O, BN ENREELWKE, HE< RV TEDL LRI
BRWTATREME L H B, ZDZ NS, R RIFRIZS U
TN & RS A R TR T

FEERALE T Raspberry Pi, RE)E— & & &— & BEE) AR,
FhEREEE, ¥ b AA v FEIE, ERZECERD DR
L, WeBRFIIIRIEBZ T L25A, ¥7 hAA v T E
BOAAL v FE2HL, BT —XITEHMEEE XA v FIRE
RO ZE 2 P AR & L CRidE@ cllE Lz, &
HiC, EERRELED SR OIREIE RIS E TOMIC AL
v FISER NS L3RS & fIEr L, RS R A
WXt 2 R OB 2 MR & L.

RER TR EE ORI AT D570, REERR
M 100~1000ms % T 100ms HIE T 10 BPEICsE L.
7E, BRI A 10 Bt O R EhHE R R & Al I 5k R
B LER S, IREMORIRIX 2.0~7.0s £ T 0.5s HFF
T EEEZRTZ. THIOL EIRE LW 9B b L &

LIFE2015 20154£9 71 7 H—9 H @ (JUNMEEKZE)

B2, FRIEE &3 v IREIM O MR 2 AR 72 IR TR
RUT. F70, EEERET L0, EHT—% 20
Fir T —7 o RicE X, RENIMTOLTHRET D
X9, REFEITA~ART LA ¥~ T &5 L CTERELT
S77.

BB AR AR 10 44 (MR - Bk, A - ¥ 228
+£SD1.40 %), FATIXAEBRWHE 3 |, ISZEFHE 1 4
ME L. EBRIISIMORENE L= 95 sk L3
L7c. IREBMEREME O F TR T & IR E R % Fig3 I
AT R OFEMEREEIT 96.3SD3.15%, T
IR HER 1 418 £SD84.0ms T - 7=. 200~1000ms £ TD
IREMERIRE TIX 100% DM E R E = A5 5 417243, 100ms
TIEA 30 [F OFIEREIEL D 5 HEF 1 RIS L 7.
JEA RN RIREIRE M O 5 B b FEE A 290ms Th b
BEVSEDN 770ms TH o7z, 728, PRI E R E AR
WIEB &R H 0, EHE & REE & DZED 99.3ms & o 7z
PLEDOFERMND, RENMEREER 100ms O B F1H B
63.3% T D Z ENLIRBEI T AT AOREE R EIT
200ms L EE 5252 ENEHEMTELRS. Ei2, MR
BRI DWW T B IREERIFRH2Y 200~900ms (23 Tid
ZDONYBEZR B OITIRK « R/MEIZIE S D E RN Lan
MR T,

W Rate of sucsessful sense = Average of response time
100 1000
507) H EHEHEEBEBEN -
~ 800
~ 700
~ 600
+ 500
400
—— 300
~ 200
~ 100
0. - T = T T— — T + 0

100 200 300 400 500 600 700 800 900 1000

Presentation time [ms]

Rate of sucsessful sence [%]
1%,
o
Response time [ms]

Fig. 3. Rate of successful sense and response time by each
presentation time
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