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Unified Estimation Method for Automotive Cameras

"R
Ryoichi SUGAWARA

A8 s W

Yukiaki YOGO

AL /N
Mitsuhiro KIYONO

This paper proposes a unified estimation method to be able to compare the performance of any type of automo-

tive cameras. This method is expanded EMVA standard 1288 (European Machine Vision Association Standard)

to be able to evaluate the wide dynamic range camera. Non-linear estimation model of internal image sensor has

been newly developed. By using our method, automotive-vision-related system engineers can objectively decide

the most suitable camera for the system.
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Fig. 1 Basic concept of the unified estimation method
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Fig. 2 Physical model of wide dynamic range operation



RETI, REBLAT, EBEOERE A A T O
WHRED LI, LFHES/NOH ETEVERBTE
B0 R BEET 5.

5. HASHEFE

Mg & LT, FEAELARLVTTREIGECDOD S
DT A REAFIVvI LIV IIATDOAIRAT%
gL 7.

5.1 S/NOEH
S/N (=SNR) EXX00H8HT 5.

Se _ Spy/K

SNR =2< =
N, N /K

(1]

Spx = My = Hyark (2]

Npy = -\f O'_i.\'pu!iaf + O—_s-r(’me)ra! [3]

ZIZT, SekNeld, ERETFBTHAELLETL
A X%, Son&NpwiE, A/DEWBZBOMBELIOTY Y
MEIZBTBEFE 74 XAnEZhZhRLTW
5.

UNZTEATIRE, e ymdarcl T AS D320 W IRTE, £h2
NOMIEZRLTW5.

0 y-spatial\ T HEE D ZE W EDIN T F,
Rl b oNT v X ZENENOEERFETH L.

FAF v Ly VIR OBHKZ, LB
B¥in b L IERT A VKPERE R o7
W (Fig. 2888), HEEEFL 753 TS/NEHET 52
LIIHEETH L. €2 T, BRHMOBNEHOTT, b
BOWMEE AL =T8¢5 LT, EBOAFNLETE
LS TR/RAFEMN T -2 L, EEZHWT
S/NxBEHMT 5. ZORHMPEMVAI288D g & 13452
b,

B, GREBEEOMNGE LA 271k, HE RO
LB OERIEIHLH, EH 5 Loghitkm k% H
We s 4 T THY, HEEBRE n ORI 2
AL, Z#75 A4 KRB EZ AT 5. SRV
FRAEHRE, dorLoEEsyS 4 VKERENTE S
BERBELTEY, BT A YKICHIBED A L

g y-temporal l X

BOWIARFAFIv oLy IFA47, FlzEt—N
—7u—AEHAP, REELRH MG b
ST, BIEKHEEE TV OB LR .

72, BB L72X 918, AFETEA A=V Y
ANOAFHETEA G L THET 2720, BERIR
FAYDBHA TN CTHBHRIB SN TLE D b DIFEF
filiAsCT & VT, HBFELHIEERZ S % L0l
HOHUETH .

5.2 BIEHER

Fig. 31X, O T A FFAFIv LV I AT
2ffi¥i (WDR-1, WDR-2) OHlE#ERZRL7AHDT
»5b.

WDR-1D A — HAFRANR Y 713, 6umliz, 10bit
Wh, ¥4+ 321 rY100dB, WDR-2D X — 7 42%
PRAN Y 71%, 10umMBizE, 12bithi)), ¥4 F+3Iv 2
L ¥ V120dBTH 5.

o720, WDR-1% EMVA1288 T aEfili L 72 4% 4t
LRL7z, AFEICEY, ¥4 F3 v 7Ly VIEAHE
WiASEH S N7EREEZFHITE TWA 2 EAb 5.

REEIZEL 5T,

OHEFIZZ Ko SN2 BN E T oM S0
BV TIE, BHIZmFEHORBERP A 71y o
FZYFRIZED, WHIEWEMOBEENT Y FI2L)Z
nENHIREN, A= BWEOFAFIv LY
MBI 2 2 WENTHLH T L,

@FAFIv I VY VHARBANPEA SN A X —
Ve UY TR, SN —TIIHIBRERHR A — 7T
3wz &,

@WFEF A ZA0KEL, Lizho THHRARAKE
WA R=T X DFHY, ¥4 FIv s Ly IVIEFIAW
boo, A/DOELSERE (LSB) 234 5N LKl
B MERE MR 2 &,

Ze EOYEEHN D < WERE LG b W RELIC 72 o
7z.

BBOZHIFEHE, TLAFFAFIvrLrY
¥ 4 71, BRI BV TS/NAE B IA L EE
HRONS.

¥ A4 & — FEPEZ A L 72 LogE i ol #4512 & 5 5k
OYitr, TONEKEE L, BHEEENT Y OB
L0, EMIEE~NOYBRZBBETL2EBEDI AT Y



F D728, FRETBERPICBV TR £ AR EL
BWins 2@ nAH 52 ERMOENTWE, SHOHE
HREOHHEBEHPE TOS/NOEBLARIE, /4
ZHMOFEEBTENTZbDLEEZ LN,
DLEOWER RS, HFBES/NOK—HT, &
ATDFTAFIv Ly INRRE, A A=V VTN
EROHAM S FNER L 2P B IC B2 /4 X0
WM 2 &%, FRICKHTERTSH S EDMHERT
EYARANY I

A =555nm, T=25°C

1000
i WDR-2(89.3dB) |
W‘DR-!:{?Q.ZdB) by our method T
4 : / ¢
WDR-1(49.9dB) by EMVA
L o
_g 100
=
by
—
S
R
»w 10
-
) -
i -
.!
1
1 10 100 1k 10k 100k ™M
Incoming Photons
Fig. 3 Estimation examples
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