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Non-contact vehicle type discrimination technology by laser sensor
Hirokazu Misu*, Tetuo Ando, (Nippon Expressway Research institute Company Limited)
Yoshinaga Hideo , (Mitsubishi Electric Corporation KAMAKURA WORKS)

On expressways in Japan, vehicle types are identified using sensors embedded in the road surface. In the
future, it will be necessary to develop a device that identifies vehicles traveling in parallel at the same time,

assuming the multilane free flow ETC system will be employed to charge tolls when entering and leaving toll

roads, and prevent toll violations.

F—T7—F BEXSMIE, L—FErY, ETC

(Enforcement, Laser sensor , ETC)

1. [FC®HIZ

NEXCO DOEBT % m a2 31 D BRI AT
BHEET Y — N2l 2 il — R/, v — F0)747
v REBMEICHE SN 2 W CHERZHBI LT
%, H%., AFREBOHAN T — NEREILT2RFBH 0 |
R R A & R D BRERICRE T 5 = L S ARSFMER
DNMEZBRE L., e C o BB & T T 2 7o & A HE
filt > B VT2 BRI O RG22 AT 9

2. FEEMEEHAEEICONT

(2-1) HEEHBIOBLEHE

ETC H#i# X EMmFMATLIMI N TV DD, FERIT X
DRMET Ty TINBEESND TS, ETZ L O
BINUETH D,

(2-2) BRTFEOEELIRIHEM

BLFEH BN (X T & HEOERASLETH D, HN
SHEIZ DWW CIIEE ISR I S B S O BIELL E - DU
BEOHMBRHETCINI L E, T =T — MEHR (7
L— b YA X - HEER) DO EEX LI e~ HEX Sy
OHBNBEHNKEE CTRRETH D, 7272 L, R CEmFET
HEKIC LY KA RO XD ICHEBEX B ED D Z &b
. BEEROSLEAR R D, BUE, BT — T
VRHRER S Lo o (B & AV T EEE A IE L
TW5,

(2:3) 3E?§ﬂmt>+fﬁ'tm§§1

Bt 7y — Pl S - 5E . BFo Rt o (B

©2018 Information Processing Society of Japan

) CILIERE R oSG TE <0 2 &b, IR
filit L TOREFHA LB L A2 0 o JEE (B LER)
R DHEMBE=EmNEO X 1 Y ERBOEZ bW\

Tl L, HEEGORGHIEL LT, A ZHRFICK
HEGIREL ., WREHE L —F L P TIA U AF v

T2 L TTANERERRINCA~, FEG L LTHE
LT HFED 2180 % KRG 5,

JAZIZLAEBRG T, 12m BORMER L 1 @i
ICT L= EEBTDICE LGNS ILEAICRE T 5 0E
N, R ECTREMNEZHERTZD20EVIREND
Do ETARMEEORM., W - RE - BE LWV o BEXRE
T@H%QE@W\;Tﬁ#%é%\H%ﬁg%ﬁ'%
FIZHRT 2 FEBRELNIIFCE L LRV ERAT S Z
e L7,

(24 L—HtE UHRDOBH

L—HRIEHRICBN T, MHEEFRE SV AR D

Do AR HEICHC O D L 2 TR, Eﬁ%%w
IR T W S 2@ THRE T 202 0ET 25613
RERESHINZ L0, RY T T— ;é%ﬁ’ﬁﬁffzﬂ%
YL —FREBL D EDD, m“%% SEHEITT & B4
MEHFABHFTH 5,

b L— T — S OEG HEEITIEE IR & LI RECEIEIIS
CCHMBX DN T 77 v 7 LRigiEbianizo, il
BB S RRE DR D 7= D T @ fRRE /et v 2 MBE L
22 EDBNHEEFANERIE LTRVICBRATZ &
& L7,



IPSJ SIG Technical Report

-1 fAHZERNE S
[Figure 1 Measured by phase difference method]
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[Figure3 Vehicle discrimination device (one lane) |
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[Figure 2 Measured by pulse method]
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Table-1 Variation in axle detection accuracy rate for

1000 vehicles at each learning stage @

Learning stage Overall accuracy rate
Learning: 29 vehicles 92.7%
Learning: 187 vehicles 94.0%
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Figure-4 Example of detecting a 2-axle truck
Blue boxes are tires
Red boxes are detection results

The side marker in the center is misdetected
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Table-2 Variation in axle detection accuracy rate for

1000 vehicles at each learning stage @

Learning stage Overall accuracy rate
Learning: 400 vehicles 96.5%
Exclusion learning 98.7%
Re-learning of erroneously o
detected vehicle 99.1%
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Table 3 — Comparison of 3-gatepost installation plan and l-gatepost installation plan

Compar ison Examination of arrangements for vehicle type discrimination processing
i tems Arrangement at 3 gateposts + reverse L post Arrangement at 1 gatepost + reverse L post
X :
Lee ©
Number of posts = 4 Number of posts = 2
Test X O:
adjustment Adjustment at multiple points Adjustment at one point
Operation Simultaneous 4 steps, sequential
sequence Vehicle detection, wireless section, LP reading LP reading camera (front) = Wireless section
camera (front), LP reading camera (rear) = Vehicle detection = LP reading camera (rear)
O X
Vehicle Taking laser sensor detection as a trigger, steps | The wireless section, LP reading cameras (front)
management involving vehicle detection, LP reading cameras | (rear), and vehicle detection section operate
(data (front, back), and the wireless section are | independently, and thus some vagueness arises in
| inkage) performed at the same time and place, and thus | vehicle management
& discrepancies in vehicle management do not
occur.
. X O:
Selection of . . . . .
locat | (Requires a location where gateposts can be | (Selection can be done comparatively easily)
ocation installed in series)
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Figure-5 Plan with arrangement at one gatepost
Vehicle detection laser sensor
(speed, vehicle width, vehicle height)
Vehicle detection laser sensor
(speed, vehicle width, vehicle height)
Vehicle detection laser sensor (axle detection)
Front license plate photography camera
Back license plate photography camera

On-board equipment read antenna

9O © 6

Vehicle type discrimination result write antenna
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Figure-6 Plan with arrangement at three gateposts

4. SEDER

ARRE

(4-1) JEfEAREEFEHIAIEE RO ST
BEfFORMEFT S o (B O ZRERRIZ TSR
BT 100 FaEfie 100% R CTHh D, L—Y st R
EATT — 2 AT CIIER D 99.1% TH Y . THRBR L
FHETT— X OBREEEZEB L CHERDREEER L2
WL SNDEMHE 72Tz,

WRFRHE Y 7 b =7 OFFETITEMIC L EEE A
B R0 L C b BUR H IE AR AN E 7 IO L e 0
LWRHBE O EIZR S Tnienizd, L—FE 4

©2018 Information Processing Society of Japan

Vol.2018-1TS-74 No.2
2018/8/30

ZOHLOOEFME (7Y T L— b, OB
REMOT e —FNUEL D,

(4-2) MRBOEHRBFBE

2 E CIMIRRGEICHE A LI BT — IR RO B o
ThdHH, BEMBINOXET — 2 HhHRREEOT —
ZIDH L, Sl S W72 & Z Al U E 2 10%E< F
DK 82% L7 > TD, MHFEEMDRRE LT, K
BB, WAL —VORNEREDLZ T T K
LNV ERBBTERL o2 b, B LR oK LEZ
WL—FZWIL - ST D720 2 A Y OE 2 BE LIC
ALK poTWBI ENREBEZ N, ERRELT, 41
L RERIC L —HF 2 oY OMiEE LT D2y, BER KA O
BT N T Y X LEER L, RIEICEVEIV XD L
BEZBND,

(4-3) BRERETORNESR
FEEITT—ZUWEN 5 ADT-OBREHOT —Z TRE T
TV e, (4-2) OEY | NREFIZHBIREE O T 2318
LTW5 4, BERETCLRBRIEERB(ES RSN,
FHBARGER LI E B X b D, BEOFEL L TiL, Ok
UHADEE OBRFLTVWIZEMATO L—VEEL @
FEE - WS - BREHEEIC X DEEY ORE
OFESKEIC L 2BEFAFEOL(ENRE X HiILD,
(4-4) BRFFHcAlT & A

BEAF DB T it o BT o OO BRI T ool RS
FERHR LT e RS T v L ok
FEM AT 5 MR D B,

5. F&H

A% OFE TR L FIHIZOW T, 20194E 7 A £TIT
EIRE R O M 2 EfiT 2 T ETH D, TOFRRRFOH
Bk R EOFEMRRE S X0 | FEE ok e R 1 A
B ORI AT 20>, BREHBIEOK T WK
R HIBIRE R O EA L E P IET B3EH 2 &, BB ORK
K mMEERET 5,




 
 
    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 現在のページ
     マスク座標:  横方向, 縦方向オフセット 483.12, 778.50 幅 78.22 高さ 23.93 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         2
         CurrentPage
         5
              

       CurrentAVDoc
          

     483.1206 778.5042 78.2195 23.926 
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0e
     QI+ 3
     1
      

        
     0
     4
     0
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 全てのページ
     マスク座標:  横方向, 縦方向オフセット 480.36, 26.68 幅 76.38 高さ 33.13 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
    
            
                
         Both
         2
         AllDoc
         5
              

       CurrentAVDoc
          

     480.3599 26.6765 76.3791 33.1283 
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0e
     QI+ 3
     1
      

        
     0
     4
     3
     4
      

   1
  

 HistoryList_V1
 qi2base





