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A review of the standardization and normalization of
anterior segment parameter measurement using

ultrasound biomicroscopy

CHEN Liming, XIAO Hui, YE Yiming, CAI Xiaoyu, YANG Yangfan

(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong Provincial Key

Abstract

Keywords

Laboratory of Ophthalmology and Visual Science, Guangzhou 510060, China)

The ultrasound biomicroscope (UBM), leveraging the characteristics of high-frequency ultrasound (50-100
MHz), has overcome the limitations of optical examinations and emerged as a crucial tool for measuring and
evaluating anterior segment structures. It is widely applied in various fields, including corneal diseases,
glaucoma, cataracts, ocular trauma, and refractive surgery. However, several issues persist in current UBM
parameter measurements: the lack of parameter standardization results in different names for the same
parameter or inconsistent definitions for parameters with the same name; non-standardized measurement
methods lead to poor comparability across different studies; and inadequate and non-detailed image quality
standards affect measurement accuracy. These problems undermine the precision of measurements and
constrain multi-center research and data interoperability. To address these challenges, this review systematically
outlines standardized measurement methods for UBM parameters related to the cornea, anterior chamber,
anterior chamber angle, iris, posterior chamber, lens and zonular fibers, and ciliary body. It also summarizes
contradictions in parameter definitions across different studies. Furthermore, factors contributing to
measurement errors are analyzed, including discrepancies between the assumed and actual sound velocities,
interference from contact-based operation on the eyeball, variations in operator experience, and objective
differences compared to measurements from other devices. Building on this analysis, we propose improvement
strategies, such as establishing standardized examination protocols, clarifying parameter definitions and
measurement methods, developing scenario-specific image quality standards, and implementing unified device
calibration schemes. In the future, UBM parameter measurement is expected to achieve automated parameter
measurement with the aid of artificial intelligence (AI). By integrating three-dimensional imaging technology
and Doppler techniques, it will enhance the comprehensiveness of parameters and evolve toward intelligence
and multi-dimensionality, providing more holistic support for precision ophthalmic diagnosis and treatment.

ultrasound biomicroscope; anterior segment; parameter measurement; standardization; artificial intelligence
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normalization of anterior segment parameter measurement using ultrasound biomicroscopylJ]. Yan Ke Xue Bao, 2026, 41(4): 313-

324. DOI: 10.12419/25082801.

N T B 485 4 A4 v W AL 5 s PP AG R IR B
YIRIZWT SARYT 7 e I H AT . ek s
FBmpfAsE . MBI RHES, ZRTHER
FER A HER RG], MELLPPAG S 5 . AR B
LRI SETRIZ G548 5 D622 AT T2 494 (optical
coherence tomography, OCT) . H 75 # /5 73 P % |
BRI B DG A BT, e BRIR L i 55 AR i s
O H LU P B R BT i W TR, B UG R 12
JE A UEEE X7 20t 90 4R, MSAY)
B B% (ultrasound biomicroscope, UBM) i A 3H %f
Tik—5s (A AR T RS (50~100 MHzZ) ,
T S AR G2 A0 B 1 7 IR 2 R P S B T HR
T B 2 S5 0 AR A i . &8 TT D) SR 4
TR ahAs b RARTE 5 32 Bl B R A 7 AR
Ak, S A BT I BRI B (A 2 A 4 8

UBM FEAR S AT R 7 1 28 8 e A Bl A A4 g

B . OEHR . FINEE. FTAH AR Collamer fftk
N (implantable contact lens, ICL) FAR . FH ISR
R A0 IR 50 A R 0 o it 5 6 22 A 430k )
Ik B R 295 AR TF UBM X HR i BT 25 A6 kS 40 W0
GRS E) AL 53T -

B2, 47T UBM S50k R il & A D HE
SRR, R —ZS 8P E 2 i 44 808 X
W EA G —, [Fl—ZSEAEA RS il i
TrEA—30 AR BRSBTS bn i R ST, B
WEFEEE AT LePE 22 . A SCETE R G0 B bR HED £
T, IR E SR 2808 P, 4B
MR 22 MR 2R, IR AR 5 A
&, RRFSE AR, Hesh 2 o afai i
BERBARE

1 IRETRSHRENNETTE

J1, ECONIRAT B HE A E T H . A2

BERR T N A SR IR AN R JUBRS . WIE 1~9,

B 1 RSN IR RIRRETESHNETEE

Figure1 Schematic diagram of parameter measurement for extraocular muscles, sclera, cornea and anterior chamber
PRSI EE (scleral thickness, SD): JLAS S 4IRS 3 2 s RS IR WL IR S 07 . A LR S HRAM LB 25 2 4 i
B, g A R (central corneal thickness, CCT):  H 4 1 5 iy 36 1 31 /5 € 1 (4 3 ELRE 510 JUBEZE AT 0.5 mm Ab A 5
J¥ (0.5 mm-thickness, 0.5 mm-T) . F Je 5 B3R & (anterior chamber depth, ACD): H 3k £ I 5% 18 2 WK A AT 22 i (10 T2 1
e, B A TG A (angle to angle, ATA): RUIM G5 105 2 7] (9 £ B 25 ). i3 56 (anterior chamber width, ACW):
XU LR 2 22 ) ) B 2R i B 1. /i B3 1 # (anterior chamber area, ACA): FANE P Bz . B A . IR 26 1 AL R A R 26 1 6
L Ay X d e AR

Scleral Thickness (SD): The distance from the outer boundary to the inner boundary of the sclera at the scleral spur!*.Extraocular

] Central Corneal

Muscle Insertion Position: The distance from the limbus to the attachment point of the extraocular muscle
Thickness (CCT): The vertical distance from the anterior surface to the posterior surface of the central cornea®.0.5 mm Thickness
(0.5 mm-T): The corneal thickness at the location 0.5 mm anterior to the scleral spur[6].Anterior Chamber Depth (ACD): The vertical
distance from the posterior surface of the central cornea to the anterior surface of the lens'”’. Angle to Angle (ATA): The straight-line
distance between the apexes of the bilateral anterior chamber angles[S].Anterior Chamber Width (ACW): The straight-line distance
between the bilateral scleral spurs[Q]‘Anterior Chamber Area (ACA): The area enclosed by the corneal endothelium, anterior chamber

angle, anterior surface of the iris, and anterior surface of the lens™?.
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B2 FRUETEEI
Figure 2 Schematic diagram 1 of anterior chamber angle

measurement

0.5 mm 4k 5 fi FF i ( angle opening distance at 500 um,
AOD500): JEJUIRZEHT 0.5 mm /N2 A a2k 52 F UL e,
BRI R NI A JUBEZEHT 0.5 mm /N
PO b Al e £ 52 T UL BE L B BRSO ( trabecular-iris
angle, TIA) “/I [ %¢ ( anterior chamber angle 500 pm,
ACAS500 ) M5 /INGR 58 AT R RAC S5 B I A

Angle opening distance at 500 um (AOD500): draw a
perpendicular line through the trabecular meshwork 0.5 mm
anterior to the scleral spur until it intersects the iris, and the
length of this perpendicular line is the measured value!*.
Trabecular-iris angle: draw a perpendicular line through the
trabecular meshwork 0.5 mm anterior to the scleral spur until it
intersects the iris; this angle is formed by the intersection point
of either the anterior chamber angle recess apex(trabecular-iris
angle, TIA)"//the scleral spur (anterior chamber angle 500 um,
ACASOO)M with the trabecular meshwork, and the intersection
point of the aforementioned perpendicular line with the iris.

B3 ERUIEREE:2

Figure 3 Schematic diagram 2 of anterior chamber angle
measurement

%5 T F (angle recess area at 750 um, ARA750): WL A &
T, AR R AB ZRIE B = AT X N
25 [A] T X (trabecular iris space area at 750 um, TISA750): HT
JEERTETET . AN B DB S Ab e 2k AR S 1T 0.75 mm
Wb 2l 22 [ L A X3

Angle Recess Area at 750 um (ARA750): The triangular area
formed by the anterior surface of the iris, the corneal
endothelium, and the AB line!". Trabecular Iris Space Area at
750 um (TISA750): The enclosed area formed between the

anterior surface of the iris, the corneal endothelium, the

perpendicular line at the scleral spur, and the perpendicular
[11]

line 0.75 mm anterior to the scleral spur

B4 MRVEREE 1

Figure 4 Schematic diagram of iris measurement 1

0T B JEL B (iris thicknessl/iris thickness2/iris thickness3, IT1/
IT2/1T3): WEPLEEZERT 0.5 mm AbVETE EATIRAYLE,, %k fE
AT R R /B T PR S 2 oo A £ T R R /B L 2%
A S5 KA BRJRERE ™ T BEEJREBE (iris thickness at 750 um from
the scleral spur, 1T750): LA B AR 5€ 4 I8 0> 2 il 2 48 0.75
o [5], [5817 AT FT R TAT F) 52 30 T I 2 T 114 A
020 gy - R AR i B 25 (iris lens contact distance, ILCD) :
U 5 AR P 2 ]

Iris Thickness1/Iris Thickness2/Iris Thickness3 (IT1/IT2/IT3):
Draw a line perpendicular to the iris at the location 0.5 mm
anterior to the scleral spur, where IT1 refers to the length of this
line on the iris; IT2 is the iris thickness at the location 2 mm
from the iris root; and IT3 is the maximum iris thickness at the
pupillary margin. Iris Thickness at 750 um from the Scleral
Spur (IT750): Draw a circle with a radius of 0.75 mm centered
at the scleral spur, and the measured value is the perpendicular
distance from the intersection point of the circle with the
anterior iris surface to the posterior iris surface!'”. Iris Lens
Contact Distance (ILCD): The distance between the iris and the

lens!™”

Es5 MEREFEINETEE

Figure 5 Schematic diagram of iris and posterior chamber
measurement

f# L B 4% (pupillary diameter, PD): XU FL 2k 2 [8] it 7K S
BEESC), T BT B (iris area, I-area): HEUT IR 1) 2240
pr AR AT R R AR (iris convexity, IC): HI (A3 - 7
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RS 5IE S EREEIROGE L R)EWRKERR
Bl - SRR A (iris lens angle, ILA): T 585 JF etk
ﬁx Y ﬁ] Jig DS T R -BE R AR A (iris-ciliary process angle,

ICPA): T IR 2 7 5 BECIR (AR iy 2 T 19 e A1) s o T AR
(posterior chamber area, PCA): WTJEJ5 M . &R M4 iy 2

T R AR R BEIR A A R T R Sy T AR iR Ak
BT - AT IR ES (lens zonule-iris distance, LZD): BEIRZE &
RS T A AL EAT R A B Y

Pupillary Diameter (PD): The horizontal distance between the
bilateral pupillary margins'’. Iris Area (I-area): The cumulative
area of the entire iris'"*. Iris Convexity (IC): The maximum
vertical distance from the line connecting the starting point and
ending point of the iris pigment epithelium to the iris pigment
epithelium layer”’. Iris Lens Angle (ILA): The angle at which
the iris detaches from the lens®). Iris-Ciliary Process Angle
(ICPA): The angle between the posterior surface of the iris and

[l posterior Chamber

the anterior surface of the ciliary body
Area (PCA): The area surrounded by the posterior surface of
the iris, the anterior capsule of the lens, the lens zonules, and

07 Lens Zonule-Iris

the inner surface of the ciliary body
Distance (LZD): The distance perpendicular to the iris at the

transition point of the ciliary process zonules!"*.

Ee6 EE.BREERBEREEITUNETEE
Figure 6 Schematic diagram of posterior chamber, lens and
zonule of zinn measurement
BEAR VA A BE (sulcus to sulcus distance, STS): XU B 14 22
M) B LR B B O BRI N2 (ciliary body inner diameter,
CBID): XU PR A 5 JEEAD ) B L B 0. iR Ak T B
& (Lens Thickness, LT): PR 1A o 4l 117 28 55 3] J5 28 5 1) B
B 21 SN2 (crystalline lens raphe/lens vertex/sulcus-
to-sulcus lens rise, CLR/LV/STSL): WU 5 £ T i 3% 28 2/ 37,
¥ 2 I R 7 37 2 P e sl S DR A A R Y T
Eﬂﬁr‘f&o ml R AR A B BEAR S A A 1k Y
KR,
Sulcus to Sulcus Distance (STS): The straight-line distance
between the bilateral ciliary sulci!"”!
Diameter (CBID): The straight-line distance between the
thickest parts of the bilateral ciliary bodies®”. Lens Thickness
(LT): The distance from the anterior capsule to the posterior

. Ciliary Body Inner

capsule of the lens along its central axis®?!. Crystalline Lens
Raphe/Lens Vertex/Sulcus-to-Sulcus Lens Rise (CLR/LV/

STSL): The vertical distance between, respectively, the line
connecting the bilateral anterior chamber angle apexes””, the
line connecting the bilateral scleral spurs'®”, the line connecting
the bilateral ciliary sulci®, and the anterior capsule of the
central part of the lens.Lens Zonule Length: The length from

the starting point of the ciliary process to the ending point of
[25]

the anterior capsule

7 BERENETEE1

Figure 7 Schematic diagram of ciliary body measurement 1
IR A4 )R (ciliary body thickness/ciliary body thickness at
0 pum/ciliary body thickness at 1 000 pm/ciliary body thickness
at 2 000 um, CBT/CBT0/CBT1000/CBT2000): R4 Kk
JEE 3 O BRI A AR AR S 7Y LI 5% 1 mm Ab P8/ LB
5¢J5 2 mm AbPIGBEIR PR . BEARZE K (ciliary process
length, CPL): T S BEAR 1A 58 23 4b S BEAR (A P 2R 1 2 1)
/N 2 W) B IR R BE B (trabecular meshwork-ciliary process

distance, TCPD): He ¥, DL IJLH%%%? By, 0.5 mm N
1, ZET/INGER BRI AT R, X PSS e

0T - R AR R B (irds-ciliary body distance, ICPD): He %,
PABLIRZE A ALy, 0.5 mm A%, 58 T UL IR 3 i & B
ARV, B A B Lk B,

Ciliary Body Thickness/Ciliary Body Thickness at 0 um/Ciliary
Body Thickness at 1 000 pm/Ciliary Body Thickness at 2 000 um
(CBT/CBT0/CBT1000/CBT2000): CBT refers to the maximum
thickness of the ciliary body™; CBTO is the thickness of the
ciliary body at the scleral spur®”; CBT1000 is the thickness of

28], and

the ciliary body 1 mm posterior to the scleral spur
CBT2000 is the thickness of the ciliary body 2 mm posterior to
the scleral spur®®). Ciliary Process Length (CPL): The distance
from the iris-ciliary body junction to the inner apex of the
ciliary body™™'. Trabecular Meshwork-Ciliary Process Distance
(TCPD): For the HE method, draw a circle with the scleral spur
as the center and a radius of 0.5 mm, which intersects the
trabecular meshwork and the anterior surface of the ciliary
body; the measured value is the straight-line distance between
these two intersection pointsm]
(ICPD): For the HE method, draw a circle with the scleral spur

as the center and a radius of 0.5 mm, which intersects the

. Iris-Ciliary Body Distance

posterior surface of the iris and the anterior surface of the
ciliary body; the measured value is the straight-line distance
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[12]

between these two intersection points

B8 BERENEREE 2

Figure 8 Schematic diagram of ciliary body measurement 2
JINGE ) -HHER A S A1 (trabecular meshwork-ciliary body angle,
TCA): VIBLBESR My A, USRS IS AT 0.5 mm /NG
AETELRAE T —30, LIRSS SRR AR it 2 Ry o) —3a P
ANGE-BEARPARBEES (TCPD): Pavlin %, MILBEZERT 0.5 mm
B/ NG ARV T B S T 92k, 1 TRER IR, 122k
KB, TSR (B BY (ICPD): Pavlin i, JURR %
0.5 mum F% /)N 3% o0 b = 2 B 0T JEE 14 £ 58 T O 5 T R
BRI AT, PSS A LR BB . R AR R
J& (anterior protrusion degree of ciliary body, APCB): HLH2zE
A AR T DAL P T A 2K, DR A o 81 02 2k 1) T LR
B RRIRAA- U £ (scleral-ciliary process angle, SCPA):
IREDR A I Al 55 LSS 41 2% 1 fry e £ B

Trabecular Meshwork-Ciliary Body Angle (TCA): With the
scleral spur as the vertex of the angle, one side is the line
connecting the scleral spur to the trabecular meshwork 0.5 mm
anterior to the scleral spur, and the other side is the line
connecting the scleral spur to the anteriormost end of the
ciliary body™". Trabecular Meshwork-Ciliary Process Distance
(TCPD): For the Pavlin method, draw a line perpendicular to
the posterior surface of the iris from the trabecular meshwork
0.5 mm anterior to the scleral spur, which extends to the ciliary
body; the length of this line is the measured value!*. Iris-Ciliary
Body Distance (ICPD): For the Pavlin method, draw a line
perpendicular to the iris from the trabecular meshwork 0.5 mm
anterior to the scleral spur, which intersects the posterior
surface of the iris and the anterior surface of the ciliary body;
the measured value is the straight-line distance between these
two intersection pointsm. Anterior Protrusion Degree of Ciliary
Body (APCD): Draw a line perpendicular to the inner surface of
the sclera at the scleral spur; the measured value is the vertical
distance from the anterior end of the ciliary body to this line®”.
Scleral-Ciliary Process Angle (SCPA): The angle between the
long axis of the ciliary body and the outer surface of the

scleral!.

CBA +CPA

CPD=3 mmj [l P 1

B9 BEREEHENEREER

Figure9 Schematic diagram of ciliary body cross-sectional
measurement

IR VRS (CBT): AR 2 2R3t 31 LA Py 2% 1 119 S 8 12
BERWUR B (ciliary muscle thickness, CMT): R 58 3L i
I P9 2 1 0 B s 2 AR 28 i) 0 SR (ciliary process
thickness, CPT): Itk 58 2 ity £ I AR 28 i 36 1 B v 21
i iR 28 38 ) J& B (ciliary process circumferential thickness,
CPT): BEFFEELE 5 BRGS0 A o) 9 foe KR B
BOPAEEY, HEIRZE ) (ciliary process density, CPD): 3mm
100 F] PR A R 2 0 B AR 28 T AR (ciliary process area,
CPA): 3 mm 3t Fil A B A7 DR 28 A B AR Bt L e AR
(ciliary muscle area, CMA): 3 mm {5 [l P BEIR LS g AR B
fRER AT AR (ciliary body area, CBA): 3 mm i [l P4 IREIR A
NI A

Ciliary Body Thickness (CBT): The distance from the tip of the
ciliary process to the inner surface of the sclera®. Ciliary
Muscle Thickness (CMT): The distance from the base of the
ciliary process to the inner surface of the sclera®. Ciliary
Process Thickness (CPT): The distance from the tip of the
ciliary process to the base of the ciliary process™”. Ciliary
Process Circumferential Thickness (CPT): Select 5 consecutive
ciliary processes, measure their maximum transverse distance,
and take the average value™. Ciliary Process Density (CPD):
The number of ciliary processes within a 3-millimeter range®*.
Ciliary Process Area (CPA): The total area of all ciliary
processes within a 3-millimeter range"!!. Ciliary Muscle Area
(CMA): The total area of the ciliary muscle within a 3-
millimeter range"*"). Ciliary Body Area (CBA): The total area of
the ciliary body within a 3-millimeter range**’.

2 SHNERIHER SH#HER

2.1 FARBRERBEIEDRE

P E RS . UBM BRIAH H 1500 m/s 1)
FEMETRE 5 A I B AL R 1 640 m/s AFF, T
O E R 2E . EATUE T 2 50R 4 20 B S AL AR
JESARE B, X DS AR S 5L PR A% 36 R 1
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B P RER e I ek

b T UBM AR AR EIR SK R ) AT gk
AR BRI, AT AESE M S R0 A B v A
2 ALPEHR S5 B B RS A A I Rk I R 3 5
B2 fi AR AR AU A B Y XRG4 ] RE T A &5
PEIIG, S50 UBM 80004 7 52 BRI

AR F AR . UBM A% 0 R A 25 1)
280 PRI R2E, BA RS HARg Ak
EAS AT, HRER S I A= BRE 5 R AR BR 12 B #fE5
M) 2 B0 R BN K . Gedde 257N 75 i i
FRAEAL B AR A N iR 22

5 OCT S i % W 2% 5 . Wan % P°%
L OCT MHEHEES H (0.64+0.25)mm, T3 KT UBM
(0.56+0.27)mm. fATZ B H 22508 F . 1) #MlE
TN, AIREA IR AT B A BA s 2) M B
25, OCT G IR 75 S i L e 46 A & R 44 Ay 7%
3) R 1520, OCT K r sl A% A 328 fty TR AA B Iy
VT H IR, T UBM K625 B A0 BN A bR A4 5 i
IEFARENL; 4) fEFIFRE RS, UBM X HER A
AR R SHE S A, OCT &2 M0 &R

®1 EB—SHHAREFESMEREIN

AR,

22 BHEZRHHELESE

SR S5 bR AN B — T E I 2
UBM Z: 50 & 19 )1z 38 PR R T e, ®il 29 T
UBM 7E 2 HUD g R R . Bilan, ASRIFSR
2 CBT1 R AWM ZE S 1 mmPY5k 1.5 mm®YE H
D e A, SRR 7] 24 BRI 2 SOAN () fefi A5 6T L et
PEAEVREL, Pavlin5 Hel"%f T TCPD #1 ICPD HY
W kAR, (B2 HaaE— R, REES
FEAREL . AR iy G B AR AL 3 — 20 i
RS . BRI DLREIR 2 B R YA
VE R UG bR, AH Bl 2 e v e R ) R 22 ) i
A o Xt 7 IR 2€ A A ) R A A7 A, 2k CBT.
CBT1000 %5 J WLBEIR RIS B Y 2405 TCA . TCPD
A4 2 W I E 18 S B0 AR B U7 s A e 22 5 it
Fh, STS & P 5 1) 7o 57 2 B BRI VI 1T, R
JERRR R E YN, & A STS 5 CBID Z [8] iY %
JE RN 2 . WL 1 RN 2,

Table1 Different abbreviations of the same parameter and their usage recommendations

S8 e WG — R
i F F I B TIA", 61" TIA
- R A e £ ILAM, g2t ILA
- I £ s, g3t SIA
AR V- USSR £ SCPAPY, g4l SCPA
PS5 1 mm/2 mmARBER AR CBT1000/CBT2000™*"!, CBT1/CBT™! CBT+ g
BRI cpp!, cpL®! CPL
LR 1 i sTs"™!, ssp™*!, csph STS
BERIR N1 CBID*, CRD'™ CBID
(2NN CcBT™!, HCp™! CBT
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x2 F—HERRFEAFSRAERZY

Table 2 Different concepts represented by the same abbreviation and their usage recommendations

i METTE

HWMGE—TT R

ACA  SEX1: FIBAM E 2. s

PCA  EXI: ERAY, X2 FREmRTY

CPL SE (L MTEREAR A SE 2 SRR R IIE R i L2 BEIRIANAR SIS
L5 mmAbAYRBEES ™ i 30 BRIRZE KTy 1 4

CPD  EX1: BERZEKE™, 2 X2. gRkRmED

L BEESHTBARERL mmAbRIERES s i X2 DAUBESE R R.OAHPEAR D mmigR, &

P00 ey, AR U FIMLIRUR & T RO R

AR, FKiSAT A
Bf: ACA+JFEES

Jalr . FikE A
fiif: ICPA

AR 2o F i i E X1

MRS L

AR Z oA E 31

FE X1 NIUBESERT0.5 mm /N AR BT RS R A HL, 1R TRRMK, ZLmk
TCPD  JEW; & X2: DIPUBZE L, 4205 mmfER, 38 F/NEMABRISAIRE, WSS FEE L% E I HE X1

AR

E X1 NIUBEZERT0.5 mm /NG b A e BT RS R0 Y 2k, 52 T M6 2 i AR
ICPD AR, PIASCRIERY; & X2 LIS TG, B7R0.5 mmfER, ZFUBE JSAFEE 2% E IR HE X1

KM RBERIE AT, P2

23 H#AE

BT H AT R SR, LU S R UBM
X IR AT B S 8000 S AE A . EE R BT XT EEEY
7

FVEAERE I UBM BSR4
27 B UBM B HRAREAR Sk & ] RE S
IRERIEZSS, Sl s A AL 5T AR iR 22

BRGS0 X AN TR 5 0 S G0 LSS 58 I
IRIKJEBE (ciliary body thickness, CBT) SR HULIEZE
Ji 1mm 3¢ 1.5 mmfE RIS S, XFF 0.5 mm Ay
R 22 B FEEUHE AT Y, RS —2
B Moe L, BESEN Ik, oS
SR T e

3G AR BT R . XS [RS8 I
Yl E G Bl e M EGR BRbRE, X T
AR R AR ) i R e R R R T
DAHE = 85000 2 A TR

G —MKifE: HSR OCT 5 UBM M & HE & i 2

SR TR R IO W RN 2E S AL E )
S8 IR E A i RO BT R B4 22 IR Y B
W22 S A HE 22 SR AR AN AT S Ju i, Sl ST
ANV o ) P A R v T EL R i g, R el A
IRl 5 2 A 1R 22 B (EA 5 B

3 REKRE

3.1 AIZE#EMEE UBM S BsiLiN=

N T8 B (artificial intelligence, AT) £ A 7£ =
ISP AR o AT N R 8 . BT IR A
(1 A 2l A5 A A8 B o D 1 803 RN DR TE )
Witk . 244U IR A Zh 0N T B s 14 A
MR RS RO IS TR AR, PRSIt
[t (intersection over union, IoU) 35 %] T 98%*, ix
R T ALEARAE UBM BRI &40 4 e i B R
.
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3.2 ZH#HMKEIEARS UBM SHNE

=Y SRR UBM B 55 — T i Bk
], #NFEEA UBM “HERG A A . B HER
YR R A AR T IR A R S 5 A T A
LR HT, AT S [A] R 5 R 2T A8 Bt LA
B, Rk, =48 UBM 5 ARA Y AL B S
B, ORI PR SR T i 4 T RS 7 Y IR AT BES E0m)
I, A5 E RIS (Augmented Reality,AR) 4%
A, =4k UBM ¥ il SCit B = F R MEF, 15
S ICL#EEN . BRI SR T, 2
FEFAREHERE

33 SEHEFHEARS UBM SHIME

2 R R R C R, H L AE UBM
W R A DLGE . SEPr b, 28RS UBM
ARG A T IR A B I 7 2 4500 & PEAG A M
i, RAXTERZWALR 4T, e E R .

34 OCTH#AR5 UBM S#iNE

UBM 7EMT 5 S5 BL& AT OCT, 1 OCT
TEST PG s B, JF & UBM—
OCT [k &, MKHEAS R i A5 AR 3 47 B¢ o)
N XIS, B0 A S RS A ) X8 ) 545
B AT A, A 4 S IR AT UBM—OCT &
1§, RTINS A R

35 RERSHHOMARER

H ai />4 FI ] UBM I S50k Rk 4L 41 1)
BE, DIetbSE I A B AR E X, FlankT
A UBM WG & o b 22 500 G 3k BH 5 e )
PO AT R AR D) L PR S R (L
B 1) R A 78 ) SE D REFE A, TTREXT 48 78 B
o RS R A B

4 B4

ASCERA TR IR ATBE S, IRT R
i, JEAN R X TR — iy 4 S R I 5 ik
[l — I A AN A a4 TS SRS BT A
SCHEH T 3 s i RUG S bR AL R FE 2, H
HAR S8 BANA Rt — L OB AS, 1o
ARSI TFIE Z AL

UBM EA 3R 75 I 1Y) 25 15 0 70 g 73 R A

B, MRUR T RS 2 B4 AT R AR, A HR AT B
AL TR R TR, HBHR R4 =
TRERAEIE, BRI T RENSEIRR,
BIRB NI R 2271 TS B e - AL Rk
o B, HESEIRRmEIRE ZEHR: S
PrfEfbsr e, METTkAG—, ARG
PRl RS o AR 38 i 2 GOt AR 1 T
SEPE. E RS AR A AR L WIS RO ORAE
W7 Loy R BUR AR IE M G — BB
FHETT S8 . UBM B AR A Rt LL“brififl . 4 fiE
e, TIREA” A0, et AL =4EH0R . 28
HHORAT OCT HARSFERMARIEMA, 1ML
Fo BARHFAAAESERILSHEARRR, A
UBM T i3 o detR A B0 AR A i (8 A0 2
WO A IR A PR, R AT BeS B Y
HETH,

=

VR TERE T FE SO AR AT 2R N T
BRE, FTATEEXTNA BB | SERIERIR
et st Prf Rl stk AR 71 55 sh i i e fR
L[ SE K

zl

7

FITR I Frf 1EH B A AELE R 25 W o

FF AR BN = B

AR A F AR S 2 1T P 3 (Creative
Commons), VS = #EE 4 BY)-AER
P A (NC)-2% 1|18 2% (ND)(CC BY-NC-ND) i
e R ARIRER = XAk R SCEE AT
B, RAT. R R ML, TR EGE S
B ] s AL RS, (HAE X S 3o A2 b b 20 0 B AR
FHES . AURTAERLEE G . AEHITEHE
BIE.
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