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Development and status of on-line spectrophotometer
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Abstract; The principle of color measurement is introduced, and the characteristics requirements and techni-
cal difficulties of on-line color measurement are summarized. The development process and the current state of
the art of on-line color measurement technology are also presented. The specifications, applications and system
structures of several advanced on-line spectrophotometes abroad are presented in detail. The characteristics
and advantages of every instrument are highlighted. The development trend of on-line spectrophotometer is dis-
cussed from two aspects of technical perspective and application requirements in this paper, which will provide
a reference for study on the development of on-line spectrophotometer.
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Tab.1 Specifications of Hunterlab on-line spectrophotometers

s, A 2 AUl G e R R 1

Specifications SpectraTrend®HT SpectraProbe®XE SpectraProbe®S/8 ColorQuest®OL
Geometry 0/30 0/45 circumferential d/8 transmission
viewing
Viewing area/mm 25.4 65 76 25
Working Distance 100 25.4 - -
(nominal ) /mm
Measurement range/mm 65 ~115 +6.35 12.7 ~25.4 51 ~254
Enclosure Rating NEMA 4/1P65 NEMA 4/1P 65 NEMA 4/1P 65 NEMA 4
Communications Ethernet( RJ45) RS -422/RS -232 RS422/RS232 -
Minimum interval/s 1 1 1 <5

between measurements

Light source

Measurement
principle

Spectrometer

Spectral range/nm
Spectral resolution/nm
Wavelength interval/nm
Photometric range/%
Colorimetric
repeatability
Inter-instrument

agreement

Else

Full spectrum
LED system
Dual-beam

spectrophotometer
256-element diode
array, concave
holographic grating
400 ~700
<3
10
0~150
AE" ab <0.03( Avg)
on white tile
AE " ab <0.30( Avg)
on BCRA 1I Tile Set
Built-in IR detectors

Pulsed Xenon lamp( filtered

to approximately D65)

quartz halogen lamp

Automatic wavelength

calibration

Pulsed xenon lamp

Dual-beam - Dual-beam
spectrophotometer spectmphotometer
256 element diode 76 element photodiode -
array, concave array, Concaveholographic
holographic grating grating
400 ~700 375 ~750 400 ~700
<3 10 10
10 5 10
0~150 %, 0.01% reported - -
AE" ab <0.02 AE" ab<0.1 -
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Fig. 1  Hunterlab on-line spectrophotometers
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Fig.2  On -line measurement system X-Rite VeriColor®

Spectro

Vericolor® Spectro F8FR U 2 Fi7R , 2RI 0°/
30088 30°/0° [ 4% fF (DR SE R 2T 0o/
30°) , AROLH IR GBI, GGG 400 ~
700 nm, @5 10 nm [6] BF A9 A] WL OEG3E 3 A Al 42

PEREEA) L o™ b Ao X E 50 . JEl N ik B
LED, Ffr K F—T ki, RENEEE R,
FIAEE M AE" ab J9 0. 03, L8] — ik AE™
ab 7 0.3, {SGERFYI A R 750 ms, B/
wEEFE A1 s, 2 X EHEE R 101. 6 mm, Il &
Xk B A2 A 25,4 mm, H 40 & 05 B W 25 7E
+5.0 mmZ W, R 2E AE" ab <0. 20, 3Z 10
BRI i SR 7 v T R e IR

Sl
7] o

%2 X-Rite VeriColor® Spectro £ ZH KI5+
Tab.2 Specifications of X-Rite VeriColor® Spectro

Specifications VeriColor® Spectro

Instrument type Dual-beam spectrophotometer

Geometry/ (°) 0/30 or 30/0
Spectral range/nm 400 ~700
Wavelength interval/nm 10
Measurement size/mm 25.4
Measuring distance/mm 101.6
Measurement range +5.08 mm with 0.2
AE™ ab max
Light source Full System LED
Photometric range/% 0 ~150
Measurement time/ms 750

Measurement interval/s

1

NEMA 4/1P56
RS-232 ,RS485,PLC,
Discreet i/0
AE" ab <0.03 on
a white ceramic tile
AE™ ab <0.3 based on
12 BCRA Series I tiles

Enclosure rating

Communications

Colorimetric Repeatability

Inter-Instrument Agreement

4.3 GretagMacbeth

Fii - GretagMacbeth (4% & 15 27 5 DU, 3L
X-Rite F23w)) 24 vl 2 it FH R 5 ) 5 6o 4 2l
FORGUGU T , TP 0 5 SR TT & 2
FOT ) N T AR B SRR A AR
iR, 41 ERX40 JH T H BEI & ERX54 ]
THE L 2% A i B B CarFlash TR %
B GEN R X A OO T AR
B S 1) 7E 28 5043 6 4 ERXS0* {1
AT

ARk R IR E R T, — R
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Fig.3  GretagMacbeth ERX50 on-line spectrophotome-

ters

ERX50 Sy AR &, iy T — FheRe ok 1 B
BEAMER E, BV A L2 R A B RS £ 5l , I
SERABMRIGRE . BOL e R A
SIS R AR A X — P RS S A
ARl B DN B, ERXS0 7] LA & 58 A
RN B UM o -2 U | ) : A= Bl )i )
BRIy TN A | DRI 8] €0 P 9 25 ] L3 T R
SERE AR BT R I (255, 1K TP6S s
PR, BB BK AR EY S, T RIERSTE

IS R A AR e M, RGE A SR E T fg
HAELRE BRI AR IE RN A S bn ., A s
RIE ZRGEE AT 1 P B bR o R, 7 0 o
H i — 2 (KRS ) JE) 301 [ sl stk A5 NSRS IE , o
AT, ERX50 i#id USB FIit5L%E %,
DR v LA S 2L, CAN SR BRI IETT
BHURI R R G885 500 m (YR,

%3 GretagMacbeth ERX50 £ ER ARIEIR
Tab.3 Specifications of GretagMacbeth ERX50

Specifications

GretagMacbeth ERX50

Instrument type
Geometry/ (°)
Spectrometer
Spectral range/nm
Wavelength interval/nm
Spectral resolution/nm
Measurement size
Measuring distance/mm

Measurement range

Light source

UV adjustment

Photometric range/ %
Measurement time/ms
Measurement interval/s
Enclosure rating

Communications

Colorimetric repeatability

Inter-instrument agreement

Weight/kg

Size/mm’

Dual-beam spectrophotometer
45 circular/0
401 channels
330 ~730
1
1
12 mm diameter
10
+4 mm typ. with
AE"ab <0.15
2 Xenon flash lamp
lamp 1:D65 approximated
UV adjustable;
lamp 2 :n0 UV, wavelength
limit typ. 420 nm
0 ~150
20
3~20
P65
CAN-Bus, with interface
converter on USB
AE" ab <0.1
avg. AE" ab <0.3 based on
12 BCRA Series I tiles
approx. 5
170 x 110 x295

ERX50 4853 3 fi7R . RGURM 45° 3

HEIH /042 i1 b o B L4 2% 1 (7 45 CIE F
iE) SR ZE A NOBH BT, i mASAH ] B4 2 53
BRI R G, 73ETe M 4 B M E DL, Ot
TG R 330 ~ 730 nm, 1 nm 96T 43 HE R A
1 v 950 35 0 S (] o 0000 295 2R+ 20 A,
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I A 10 mm B 03 X3 H AR 12 mm, ]
EHEEESH N 4 mm, 51ER G E AE” ab <
0. 15, KM 2 MK P WAT R IR, —AMRAT 6%
SHAIEARL D65, J1 — AT # L 2L Ak (uv)
THOCHE B &, SR I & B E R 20 ms,
AR 3 s 3] 20 s 7T, X A B AOkS
B EE M AE " ab <0. 1 4480 —2E AE " ab <
0.3,

DBt Bk e (T & s A RS AR AR L R
i 2 AR 7 1) 1 R SR B R I 9 A 2
JERGEH; R, 55— AR ACRE I R Y e
O3 U FOGIR ROGRE R sh i #ME . B RS
I B DGR S 4R K 2 il BT 401 456
T REAR AT I A D {55 G R A AL 3
P At B 28 T A B8 IE A6 B S B E . M
330 nm #] 730 nm FY 401 N5 R HRE 2 A it
— TR SR A AR B SR
4.4 KONICA MINOLTA

H 7 KONICA MINOLTA (#1Jg £ REiR) 2
A £ ) U LA AR = A, A B ok
) SRR 85 = 43 0 € AL 40 385 4 R Se ik, T
HERLGIES . HF) 2013 A EILE T
WA — 5 AR 2 e 26 X B i R 4 Ne-17Y
WE 4 frR, 75848 Hix R G IEA 2500
A, TS e LRy T ZE A AT B 41

Kl 4 FTER3EREE NC-1
Fig.4 KONICA MINOLTA NC-1

RGN BRI R G, K AT 42 4L P 2R
il R GER £ 07 1) 220 BRI /0° 52 W i il
M IEATEE CIE #HEFZ A& 451 0 i TR H
T 207 BRI, ZR G0 R N T HORLRS () AN 2E
Yo  TE B RFUADR SR 25 S Tk TR eT DA

R RAFRIN I, SERPAE AR ITEL RS
FHEL , NC-1 RS 45 0T W4 23k 5 MEIERAS
IS T Ja 02k 72 2, B AR IRt i R 2 3
I8 20 IK/s, TR A=, 1P66 Ul i
Bl it , PRAIE % R GEmT AT A vl
Pl AR EA BT AL B R T (i
FEtil, NC-1 EEF ARSI 4 Fros, HERH
B2z )T HAG OGRS S PRI AR s
ZF T RS e X A8 AR A 10 mm, 385 S X
BEAAR 28 mm, £ L TAEIE RS 70 mm, [ 4232
R ERNEE N +5 mm, EENE AE" ab N
0.04,

F4 FRFEEILNC1 EFERARER
Tab.4 Specifications of KONICA MINOLTA NC-1

Parameter Value

22 multi-directional /0
Halogen

Geometry
Light source
Measurement modes Reflectance and
transmittance
1 sensor:0.05 s/
5 sensors 0.08 s
Static: 10 mm Refl/

28 mm Transm

Measurement speed
(minimum )

Measurement size

Number of sensors 1~5
per control unit
65 ~75 mm

+5 mm

Measuring distance

Acceptable vertical flutter

Interface USB 2.0, RS-232
Repeatability (30 reads) AE " ab <0. 04 ( white tile)
Enclosure rating 1P66
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