
2016 *1 
(43) 

a 
(19) t/n1:164ifihadmi 

(12) liSt).13h t feV1:=X-50--c /.13A 	41,t.:-_-  
., 

iit*Az. 	 M11111111 0 11011111111111 

E 	 ....... III 	WA H 	 ........."" 
28 H(28.01.2016) 	 WO 

I PCT 
2016/013132 Al

WIPO 

a EVE 

OH 11111 0 011111111111 0111 0111 0111 01111111111111 0111111 
(10) uiv/i.m*i-4 

(51) lilliVit,M: 	 (81) tiltEl (A7T7otsoIRL), ±-c0fM0111Paig 
GO1N 21/954 (2006.01) 	 a e FJCMr ): AE, AG, AL, AM, AO, AT, AU, AZ, BA, 

(21) 111*W 1-41 : 	 PCT/JP2014/082021 	
BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, 

a# 	CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, 
(22) iillign El: 	2014 	12 	3 B(03.12.2014) 	FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, 

IR, IS, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, 
(25) miiva07.1ii: 	 EI*SE 	LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, 

(26) IIIIMWAORSE: 	 EI*SE 	MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, 
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, 

(30) 1M•t52— : 	 ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
me 2014-152322 2014 	7 	25 El (25.07.2014) 	JP 	UZ, VC, VN, ZA, ZM, ZW. 

(71) VEA: EIEI*Aitinti>=71)>uilil 	(84) Igitiii (A7T70 74SOPR I') . ±-00fie0r/-4±21g 
A-a- 	(WEST NIPPON EXPRESSWAY ENGIN- 	a e 17 hI): ARIPO (BW, GH, GM, KE, LR, LS, MW, 

	

EERING SHIKOKU COMPANY LIMITED) [JP/JP]; 	MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 	— 

	

T 7600072 filll IFIR A * $4t, El RTETH 1 # 1 -4 	5 ',/ 7 	(AM, AZ, BY, KG, KZ, RU, TJ, TM), 	— 
Kagawa (JP). 	 D sy / i 	(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, 

(72) R BA t : H 	Fj- igi (AKASHI, Yukio); T 7600072 	
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, AE 	 fi 
MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), l   il IT 	El OTTE T H 1 # 1-4 Kagawa (JP). 	OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, 

4,f,* 	Al HA (HASHIMOTO, Kazuaki); T 7600072 fi 	ML, MR, NE, SN, TD, TG). 
JII T T H 1 # 1-4 	Kagawa (JP). 
M 	g tg (HAYASHI, Shogo); T 7600072 fi )11 171R Tt] 	51M7t /AMA: 

fii$rE El IRTE T H 1 # 1-4 Kagawa (JP). 	 — 	IIIIMPIVM (Mt% 21 *(3)) 
(74) ft it A: *V 	' 	(KIMURA, Takahisa); T _ 	

1040043 E5'. 13Erigi# 1 TH 8# 1 1 -14 	5 
4 	> 7 C)1.,  6 IN Tokyo (JP). 

= 
= 

(54) Title: TUNNEL 
EXAMINATION 

(54) RIE1)10*-CF 

= 
= _ 

: 

Lt 
• .) 

110A-, 
I 108-' 
,10C-1 

SYSTEM 
LINING SURFACE EXAMINATION SYSTEM AND VEHICLE USED IN TUNNEL LINING SURFACE 

/- >•)l•MIIIMA5-J-8,:ktf 1->/l,MiNIA5-.L.1:=1EHL‘t 

(57) Abstract: The present invention enables 
the inspection of the soundness (degree of de- 

	

 110-1 	110-2 	110-3 	1 iy-n 	gradation) of a tunnel for each span. A first im- 

	

\ 	 age, which indicates one side surface of the two 
-, 	S 	110A-1 	s 	') 	2 	S3 	\ Sn 

'. 
= _ 	 \ 1  \ 	- , 	PT 

side surfaces of the tunnel lining surface imaged 
by an imaging means in the state of the imaging 

= 
= 

\\!3:1- 
111.  

PT  11013-1 1 
PT  -- 

means being affixed to a first imaging position,  
and a second image, which indicates the other 

_ 	 \ 	pi- y. __ 	1  - PT
loci ____ 

side surface of the two side surfaces of the tun- 
nel 	surface 	 means = — 

	 APT --.. 
1 2 
) 	Pr 

 PT  * 

-PT 

lining 	imaged by the imaging 
in the state of the imaging means being affixed 

• 
 -------110D-1 to a second imaging position, are compared, and 

, 	PT 
1100-1 
110E-1 ----- 

- PT by means of indicating the sites that are the 
- 	 110E-1  

\ PT -PT 
----110E-1 

lining 	image same span of the tunnel 	surface, an 
is 	indicating both 	 the combined 	 side surfaces of 1 	\\!=i- 

Il 
_ pT 

.4  

EN  
PT 	

'.;- - -.'-- 	

tunnel lining surface for each span of the tunnel 
lining surface. 

 
‘ 	PT' 

ei 	 \ PT-. 
/ 

...._ 
Cr) --L3 	 (57) Rel 	A/i>1311z, 	1.- >/i3Olit 
1-1 	 ±1 	(1LrAh ) 	11;liI-e . ,:k 51:=1- --110E-1 
M 	 (a) 	 (b) 	 . tiCtfrAe% 1 OtIMAZI:=1117€: ,-1 
0 	 11,1-z4X,fire, faltf.k.1::,:k --) -CYRIL- 

l•t:--  1- >-)1,MI0M1,110 5 
,-1 	 — 0A-#1,111g11 	7T74X 1 OP_MftL , 

tyltfk.tvX 2 °ALVAN iz g 
ei 	 tz4Xlire, fiCtfklz,:k -D -Cfal 	II, 
ti•.) 	tz 1.-:.i)lAia)Y1R11 ,05. 1the)A-1g111g117T7-4-"X20)P_MfIL 	.-P'4)-ft-C, 	1.-:.i)i,Mi 
,-,'" 0H—}p -4- 	L L 1Zck I') , 	h>•)1,MIOA/i>-'1311::  F>/l,Mic)IPM 

7T71-P_Mftlz-M-4-0 

(i2) mwu ft iz s-5 ivx m £ titz s issaj n 
d9) mm 

IHMMi _ 
(4Vi H||B^|fl n 

2016^1 £ 28 H(28.01.2016) W HRO I P CT 

(10) 

WO 2016/013132 A1 

(51) 
G01N 21/954 (2006.01) 

(21) PCT/JP2014/082021 

(22) 2014^12^ 3 0(03.12.2014) 

(25) g|@ttii0>Wi§: 

(26) @(8&M©Wl§: 0*f§ 
(30) fiBfcftf1'— £: 

4#Jg| 2014-152322 2014 ^7^ 25 0(25.07.2014) JP 

(71) tJtJMA: S0^^^$asx>i;-T u >yeaia 
it £ tt (WEST NIPPON EXPRESSWAY ENGIN­

EERING SHIKOKU COMPANY LIMITED) [JP/JP]; 
T 7600072 #JII!ftP]ftmftHHTHTg 1#1^ 
Kagawa (JP). 

(72) % BJ #: BJ 5 ft SI (AKASHI, Yukio); T 7600072 # 
JURiWit^rfT^KHBTHT @ 1 #1 ̂  _Kagawa (JP). 
}§;$; fP BJ (HASHIMOTO, Kazuaki); T 7600072 H 

@ 1 # 1 Kagawa(JP). 
= # II tn (HAYASHI, Shogo); T 7600072 # J11 R ,Wi 

@ 1 # 1 Kagawa (JP). 

= (74) ItiA: ^ ft M Ck (KIMURA, Takahisa); T 
= 1040043 1 Tg 8# 1 1 -y 
= -< |Jg Tokyo (JP). 

= (54) Title: TUNNEL LINING SURFACE EXAMINATION SYSTEM AND VEHICLE USED IN TUNNEL LINING SURFACE 
EXAMINATION SYSTEM 

= (54) ^§BJ(£):£i$r\ : b ^^Jl'MXIIjgljltvXT'Acfocfct^f- Jl'MXIIjgljlt VX T'-Mcffi jS] 
(57) Abstract: The present invention enables 
the inspection of the soundness (degree of de­
gradation) of a tunnel for each span. A first im­
age, which indicates one side surface of the two 
side surfaces of the tunnel lining surface imaged 
by an imaging means in the state of the imaging 
means being affixed to a first imaging position, 
and a second image, which indicates the other 
side surface of the two side surfaces of the tun­
nel lining surface imaged by the imaging means 
in the state of the imaging means being affixed 
to a second imaging position, are compared, and 
by means of indicating the sites that are the 
same span of the tunnel lining surface, an image 
is combined indicating both side surfaces of the 
tunnel lining surface for each span of the tunnel 
lining surface. 

(57) X/i>&IZy h>*Jls(DM 
£Jt (£MbJS) 1 (omm&sizmz 
$Ktz h o t> 

1 (Dw&t, 

/-K tz h>*;UMl®(Di35¥fiJ®<D5t.'[t!!^<D)nfiJfiJ®£7F-rt£2<7)0'lt(!:£3££n':b-t±-T, 
y coif]—zt\z& y„ h>*;ullx®cDiSHiJ®£ 

(8i) (^ro&i^PBy. 
IS ft nJ f b): AE, AG, AL, AM, AO, AT, AU, AZ, BA, 
BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, 
CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, 
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, 
IR, IS, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, 
LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, 
MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, 
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, 
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, ZA, ZM, ZW. 

(84) (asrofci^isy > ±T(Dmm(Dfcm% 
11^ nlfb): ARIPO (BW, GH, GM, KE, LR, LS, MW, 
MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 3.— 
r>7 (AM, AZ, BY, KG, KZ, RU, TJ, TM), 3 — 
• V / ^ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, 
MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, 
ML, MR, NE, SN, TD, TG). 

- (&&£ 21 &(3)) 

CJ 
m 
i-H 
m 
i-H 
© 
v© 
i-H 
o 
CJ 

Lt 

110-1 110-2 110-3 110—n 
V V 

' "\ TV 
I : • rw i v. 
\ PT-
\PT. 

I 2 
J PT-

PT v 

SI -110A-1 \_SI VS2 \_S3 \ Sn 

"TY 

PT-

(a) 

-PT 

-PT 
110C-1 

-PT ^ 

-PT 
110D-1 

-PT 

-PT 

•PT 

-PT 

V.HOF-I 
(b) 


