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A study on the image features available for machine learning to detect the speed limit sings
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Fig.1 The images which |nclude the speed limit signs. !
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Fig.2 The images which do not include the speed limit signs.

SR O X Adaboost iR g &2 FHWCITo 72, X 313
HFERO—FIT, EHERFUER O LT b (ERD

il R & R BRSNS LT 2 GRIE) fERo —
il T

Fig.3 Examples of positive detection cases and mistaken-
detection cases.
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Table.1 A detection rate each number of positive image for
three features.

Number of

positive image

Detection rate [%]

Haar-like HOG LBP
50 68.1 85.3 34.0
100 94.8 92.7 79.6
150 96.3 93.7 93.7
200 97.4 95.7 93.7
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Table.2 A mistaken-detection rate each number of negative
image for three features.

Number of Mistaken-detection rate [%]

negative

image Haar-like HOG LBP
100 100.0 11.8 100.0
500 38.9 4.3 40.2
1000 16.1 4.3 0
3000 10.7 6.0 0
5000 5.3 4.3 4.3
7000 15.2

% 2 L0 Haar-like FF4E 133 T 5000 AL E Ttk
HISR A BRI T 5 Z LA TE 228, 7000 #1272 % &bk
BN ER->TND, B@EES LFFER I < TETY
RNEEZHBND. HOG FEICHE W\ CIT AN LR £ % 1
LU 72BE, 500 B L 0 BEe L CH iR R OB B 5 7
a7z, LBP BEMEC 351 Tl 1000 4, 3000 #Critka
23 0[%] T - 7273, 5000 A TREMHI RN DTN LR - T
W5, ZOHAE, BFEEL LIEFEEN I L TE TV AN
EEZLND. RIEMREE OB E T 2 & TR
FRHT A2 ENTE, LAL, BEEIC L - THERR
EREE DOKEDR R 5 2 L, RIEBEG O AL
TV TR EEN ER > T LE I WREERH D Z &
R L7=.

2.4 EREMRICE S BIRDREE

5 IR [ D REAE O 72 D I IEMR G DR 2R < 375 &
ESRDDOPDOMFTEAT o 1o, fMGEZIRS LT o7
A, BB T 0 BB RS R o7z, L7edi - T, fif e
EEELSTLETAY v bOIEINENZ ERFN5.

2.5 Haar-like, HOG, LBP ##E Z & DR BRI E

3ODHBEICBNTED LI RLOEMBHLTWS
DINDWE 1T - 7=, Haar-like £ & %2 H W 72354 Ok
HIBE LTI, &1, BEEEE (R O, BB LEE IR o
i, BRO—EBOLISEWE T2 &), I FE - TV ERR, B
OB, EORT ¢, K72 E03 B 5. Haar-like Ref# i 3 O
FZh Lo TWAOT, HEREHER & 1T L NITES X5
B Z DEBO—E, EORT 1, Kig EOBRHEB RGNS,
HOG ff % W =& O A & LTI, # A Y, BEE
B8 1 OREF, BB LA IR R, B O — I GLISE BT
722 ERd D HOGRHMEIZ— v VIZERA L TWAHDT,
HERHIERICP-AEOLOZME L TH5. LiL,

T v PIZEH LTWD DT Haar-like B &% W= 85412
PRI L CWAIEKO—E, HORT 1, K72 EORtide
Do 7=, LBP Bz sV TIRaB Y ik U AE 1A 8 A 2k 1
LTWBEENEH - 7=, Haar-like BT D L 5 2R3k
B CHEEEIC 228 B DA ITIT R WS, RO X 5
REE DB EITIZMNTWARNWT L3455, HOG Hii&
IABD XD IS B G A TR M E 5 <A D
T ENTE LN, MEBRIERO X 5 I3 M Twn
LAz, EifR o I E ISR & L CoOREE & Bl
HEBENE S FELLT WO DL S <A DL
NTETHARW. U EDOZ ENnBEMET LICEBE LT
WA LOOREICENEENTZEEBEZBND.

F 2 IZBWTHRHEERIT T 2 i H =R e IS/ M
IR0 TR, RO T & DR SR, RRRRHIER, SR RS
LA R 3ITRT

Table.3 Three items, a detection rate, a mistaken detection
rate, and a learning time, are compared for three
features when the mistaken-detection rate shown in
Table.2 achieved a minimum for the first time.

Features Detection | Mistaken- Learning

rate [%0] detection rate [%] | time [hours]
Haar-like 98.4 5.3 192
HOG 96.3 4.3 16
LBP 93.7 0 6
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