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CMCL-DFR: High-accuracy 6D pose estimation for industrial small
objects in cluttered scenes

LIU Xing-yu"?, XIA Ren-bo'', CHEN Yue-ling', ZHAO Hao"?, MENG Xiang-yu"?, ZHAO Ming-yu'

(1. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang
110016, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Accurate 6D pose estimation is crucial for flexible manufacturing, robotic grasping, and intelligent assembly.
However, it still faces three major limitations: First, it is difficult to detect small targets against complex backgrounds;
Second, traditional registration methods are sensitive to initial estimates, and have narrow convergence basins, while
deep learning has poor generalization for industrial small objects; Third, primarily designed based on RGB-D images
for view synthesis, existing neural rendering approaches struggle to meet the industrial demand for lossless, precise
pose estimation from geometry of high-accuracy point cloud. To address these challenges, a collaborative estimation
framework termed "Cross-Modal Coarse Localization and Differentiated Fine Registration" (CMCL-DFR) is proposed.
In the first stage, a Virtual Rendering-based Neural Pose Estimation (VR-NPE) method is introduced. Differentiable
rendering is used to bridge the point cloud to the image domain. A designed Geometry-aware Multi-Scale Network
(GMS-Net) fuses multimodal features to enhance the robustness of small-target detection and coarse localization. In the
second stage, a Pose-Guided Multi-Scale Geometric-Aware Registration (PG-MSGAR) method is proposed.In this
method, adaptive region segmentation of the point cloud is achieved through curvature analysis. Differential constraint
weights are assigned to regions with varying geometric saliency, and TEASER++ is utilized to suppress outliers,
thereby enabling high-precision pose refinement. Experimental results on a self-built Industrial Parts Dataset (IPD)
demonstrate that the proposed method achieves an Average Distance (ADD) error of 0.95 mm with a success rate of
91.8%, reducing the ADD error by 48.6% in comparison with FoundationPose.

Keywords: flexible manufacturing; small object detection; 6D pose estimation; geometry-aware neural network;
point cloud registration; multi-scale feature fusion
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TIOR8 S (AL SRS B 16 20 5 1D X 38 B 4R T L AT
)RS, (A S ALK, RS AL 45 1 o #E £ 0.
AMRS BEHIEF R0 55002, REi
SRASF U] Z IR FREAE . P 4 DR 2 B3 B X843
EI TR,

- o - B
mm Corner Region: 15000 pts (30 %)
mm Planar Region: 15000 pts (30 %)
== Edge Region: 20000 pts (40 %)

E4 RzBENXESRITTHRLE

TR s A Sp, T HEEAN, =
{p, : lp; — p:ll < re PP JREBHIZR. & S HE 48

1
BB LD = ] D pien; Pi, SR R B T 22 56
B

X Wr 75 25 B HEAT R BB 20 iR C = VLA VT,
BRVRFAEAE N, = Ay > g > 0 LK o7 (1 R AE 7] 2
V1, Uy, Vs FFAEAE A U] 72 LU0 e Xy RN, RAE &35
R 5 A SE FEFEFE, N\ RALIRIE A &2 7 A1 5
HRORE B2 5 5K I8 g /N R AIEAE ()RR AIE 11 B 0 BRIV N JR 8 3R
THI A3V 1A At o, 8 T RR AR E Sl 248 A

)\3

TNt s te ®)
He = 10-* EuE AR M IE ML I 125 L5150
JUART F 11 28 B ity 36 M8 A7 L6 00 B % e 55 Tl 1
I, ST K = ky ko, APPSR H = (k) + K,) /2
TE N SHE L, A SCRA K PCA i 24U F —
B AR e T, X M R T . 2 RUAL T ARSI |
B, As =0, 5y — 0; ML TR, Xy > As, kB
HEEE, R TARE, A R A & Ay, kR — 1/3.

BT il 2R AT I AL E B S SR E 4 E A,
WE 4~ S s s = KX 8 P X
Roptanar (5 < Pag), BEEIXIER e (Pso < k& < Pro), i
FUXIER comer (B = Pro). EF 30% 1 70% 73 A1 £
ROy BN RE R EE T LR 8 Tl A5 i
WG =R e R AR, =R T
T IRIX =K. T AR SE A (R 4) BRI T 1% 5 #I 5K
W B JHC At 1580 L 2 0 AR T A Ak 1) i
AR ZY, R AR AN B BURR, 4R T A B
G0k ) B L) AR AL, BRI YRR, 45 T AL
ST A v ) R AR AN AR, 2 AR 5, {E 7 G TR

R



ExH % ZF %: CMCL-DFR: £ 2% & F L) B 4789 345 & 6D 1z £ 451 7
25 TP, BRI T A5 BSL B i &G 1k

NRIE XI5, A5 SCHE 28 A e e PETE A 4R
b, G5 G i — B shom Rl 23 () SRR JE sl
Sp =W, - Sp™ + w, - sy (10)
R B oW 2 R E M osp>05H A #H
IR| > max (50, 0.01V) i 1% [X 35, DL R ) 2 HE
T BT T B e A Sl BT R LA R I S 25 VR A
WodwfaeEt. b, kmE — Bn

1 arccoq|n; - nz|)
norm __ 1 o 4
SR ’R’ ZmER 7T/2 )Eﬁﬂ:%%{ﬁ

X 35k P v ) R 1 — BORR P, R e 9 X 357 )
BB BEE S = 1 — 0g /doe 0T RAE XI5,
M RERE, b o NIX I = bR 2.
232 JUA— 5 K4 EE# (GCGHR)

5458 1CP 753K F BR. J2 I o SR, 0] 4] 46 B B
K H A5 PN R i me . A SCise vt = 2 3 it U c
ZEAE), M ETRFAE X 3 B 4 R 1 08 A0 R AL, 1 S
SRR JE R R R U

L1 J2 N3 T TEASER++/ & FEVIMA I #E. 7575
FEAE B2 Py = Reome U Rege L, B 56115 FPFH
RIER IR T 5 8T X B R R #4480 RANSAC 7
T B T SRR, A R VTG L A9 A i i 2 e AR
RS . A TR FH TEASER-++ )35 7 5/ — FAE
A S P B HE Al 1. TEASER-+I4 0 7 0] 257 45 S Jie
BRI RE PR AN 7 1) 1 el o RPN AR 24 R
FB AR (TIMs), X T 0 B &Cx (pe, g ) fl
(P, q;"), & X py = s

Py — pj,rC}Fl] qi; = q* — q;;
SR I8 I SR AR AR T i /) e i A T e

* : : g 5|12 A2
R —argRggl(g);mm(!qu Rp,|*,e). (11)
2,3

Hodr ey s W B E , 38 13 GNC(Graduated Non-
Convexity) 52 i i 5thiZ 5 iU Sk . TEASER++
E—EME 5N AR T RESERYIGEE],
08 5 A7 15 5 22 B 1 ) 7 N i H A 0 BT 4R o7 245,
T ARG T P 45 22 Ak v &5 SR (R 52 e, O Js 4 RS T
TEFRAL T SE W AR R4 T,

L2 JZ VAT AVIME, £ R Py U P, &
AT Point-to-Plane ICP fi1k.:

T,, = arg min Z((szm +t-— qzt'gt) ’ nqz')2'

ReSO(3),teR3 ;
(12)
Hoin,, B bR s g AR SRR B UIP 2R
A SRV AE S R T B B AR 2 VR WSO B, 1T X

B GI NS A SR T AT 2 5 LA c 52 %
L3 JZ7E 52 ¥ i 34T Generalized ICP, #] H

T,; = arg min
ReSO(3), teR3

> d(C*+RC*R")\d,.

Z (13)
Hed, = Rp+t— q* NELHEFR %, C,C* €
R3S 43 S YR mURT H AR s SR 7 ZE . =2
i AR I B AP ) N 2 LT 20 3R, A U T
HE & .

ZHRIE = R, R VS L YIME K
#S AL B AR = ANERE BB Z A B, L1 JEMY
FIH A 5 10 % i SR AT B RV AR T 1, f KPR FE
RAEBES N Fk, L2 20 L1 ZEE 5 N0IE, 3
Joe 28 A, S T DX 8 ) R B, R Tk D) ST T 4 o S LR
HLFREL; B JE, L3 EETE Hirm = Bl T4
JROR, SEELR &R, = B 2 AR T 2, BT 2
[k AR N — E I N IE, 2 R BN & 1)
GEAL B LATRS A0 F 21 4 R R (s AR AL TR R
3 ERERS5HT

AR R Y8 I I6 I TR VR A . B
Fe N HLI W E (3.1 ), R JF AT FE IR (3.2
), B T AL (3.3 7).

3.1 SERwE

SZ U6 7E BE 4% X % Intel Xeon Gold 6330 CPU
(2.00 GHz) il NVIDIA RTX A6000 GPU(48 GB &
17) KRS % 13347 . GMS-Net f# i PyTorch 1.12 5E
L, KH Adam fRALES, MIUGE 21 % 1074, BUE R
W N 1078, KA 32, I 2k 50 4 epoch. PG-
MSGAR #£ T Open3D 0.16 SZHI, KEHE S5 dhx
AR Ek = 20, 7R & K/ho=0.5 mm. A5 R
HIF4AS £ ok H VR-NPE #1 PG-MSGAR H AN EL.
VR-NPE 8T 5 R T 2 M ATE S (K = 14)
5 GMS-Net % 2% 4 2 ; PG-MSGAR #5 £ 1] 11 5 I
BES T RIFHE S = 2% R 4E. 7€ NVIDIA
RTX A6000 GPU _t, BLAEA AL BEIN [R] 29 2y 8-10 45,
T 2 B A E kS Bl I R oK. R EIRSE T2
PRI G 10 B AT BAT, J5 SR T8 AT 4 5 N 4% 5
st — 2.

WA AL AG T EHE 58 32 Z 1 ) RGB-D &
G350, 16 55 25 FEA B FRRF I 7 T 5 AR ST 1)
B EAFAE B2 Z5 5. YCB-Video f LineMOD %%
MBIEENIREARSE LN 1-3 mm, BA4ELLH %
F N3, 23078 100300 mm 3 BB, Mk DL 2 4 3¢
BEST RS TE S R /N B bR 0 70 SR Ak,
ModelNet40 554 et 48 BARIR L T ARHELL I fi =
e, AR B = Tl 3% 50 R 8 WL IEDUIIAS e (i



8 7 o# 5 xR Fx&
?ﬁ/gﬁ?ﬁ%ﬁﬁg/ﬁﬂ%)\ 4@;%}%%1%%&5%%% SR — NADD-S<2mm % 100% (16)

FIERE, 5EBEMANAERRRZER. 5Tk
R, AR SCRIER T TV TH 1) A R A A T
1) Tk Z A £ 854 (Industrial Parts Dataset, IPD).

IPD $0df 80 5 8 ot 72 N T T4 i
k(16 4 B A (18 4y ). F H (10 4N). % 1 14F
(8 M) BRE (74N Bl (6 4N ik (4 4) iz
(3 ). F4F CAD BB RIF T 52 b Tl A =2k, T
i TN 121 o TR  E N R A X R AR TR
FA148 FH BlenderProc #4861 & 44 5 R I & 1)
¢, JRd I BENLA A S T A A A ) A AR R A
0%—50% Y A . S5 RS AR ARl 25 N6 R st
FEA, JL1t 1800 & ikt A, B 5 J90i H IPD i
VN

E5 {7E IPD HiEE A

RS SoE R e =y ) A D Sl | & TR A (D
RAEH BT DL LR PSR S R B AR S
FLURALDE 2. Ho AR, FRATOCOR B MU A AT I i
FNM AL, B IR T — B A SR S R
TR SRR AL [ IS SR T B AL T SRAE A8 1] U T,
DARSAUAN [F] 0 59 5 S i 2% A A 28 el e B B T AR A
AKICAEGN SIS HACAAR IS (v B g ), DA
WEGAE B Z H AR L BES R ZE A 8 it BIE LT 51N
AN R HE g B AR A

PEA i #5 K . ADD(Average Distance of Model
Points) 5 ADD-S(ADD-Symmetric) LA & % I #*
(Success Rate, SR). A X fr A #5 85 & 45 L Z K (mm)
1. ADD JE SN AL s 7E T A 228 0 B ST 2 R Y
SR 0T . A

ADD = |1\14| > I(Rx+t) — (Re+ ). (14)

ot MR AR, (R, E) R (R, £) 4 B BRI
AL 2. ADD-S &5 6 FRYAR BE T, T 5T A =
BN RPN if 5 5 U R

ADD-S = Y min ||(Ro +1t) - (Rzx + 1)) (15)

I F E A ADD-S < 2 mm [IFEA LB, F 37
fiti e BEMESLAE SIS N O BEAR T RE:

Notan
Jic v S 56 A IR SR 8 N RMSE < 2mm I FEAS LE
%, T PEAGECHE 77V S v, FRAE N SIFE AR |
4+ RMSE:

Npnia
CR — RMSE<2mm % 100%

Ntotal

%of FeS25y

A SERG VAL & TTVEAE R A e B R 1 i
Bl o A B AL THRE ). BN A B AR RIS 5 S8 B
W, it oy B A 6D Aris. Tl 4 A2 K& [Al
AR SR XS BRI AR, 0 T KK, ADD 45 b5 23 R 0f
PR S8 U, 23 T 7 A ) ([ A A S il e 2 180°5K
R % 5520, T ADD-S 38 i #5545 VT e Ak 13X
— 7] J . A SC R AR ADD I ADD-S 7 Fi 4 -
ADD AR BRI RS B IC HE R 77, ADD-S s it
X BRI A R HE E

SR BV B AR — R R VA & TR
N B e 2 2 A o B i AR PR RE, R 1 AES
— M HE G W] WAL R T, B i 2 i 0 B 7 %
(411 FoundationPose. DenseFusion %§) (%1 A\ 4t — N
Hi A 3C TPD K408 4 mi K 2 a5 25 98 G 26 B A5 41
RGB-D WM, VASEELAS 7] s 3 i 75 2 AE 7] — S A 4%
F BB AT EE PPl 5 45 RO, AR DI ) RGB
oy B URHE B, 5 2SR S0 50 IR 4
THEE SR 22 5, DRI AR SR &85 A T 48— W il R Y
ST, AAE X RGB-D J5 32 i A= fi N3V g
() e 2 G510 AR STV DA RS R = S AL, VR-
NPE & 1E 5 2] J U] — B0 AL 58 3R AE, AT 3 5 0 45
S5 R SR N A A TR E L.

(17)

3.2

Rl IRBIR ARG G EETESR THIMEEXTEL

Jrik ADD/mm ADD-S/mm BRI/ %
FoundationPose 1.85 0.92 86.5
MegaPose 3.52 1.45 322
DenseFusion 3.21 1.54 72.6
FFB6D 2.46 1.13 80.1
Ours 0.95 0.76 91.8

Wk 1 foR, (EAR LS —IE Y RGB-D thil 5
% E F, A RGB-D J5¥Z (W1 FoundationPose) 1)
K P 5 I R AN AFAE ST 25 ). T HAE W= oK ks
FEFERT, 5T RGB-D (3% 23 1] 1978 20 7T RE X
NI S VR P A P R B D BURR, AT 5 A
SARZE R 8 PR AL R, A7 DL B
ML N B, VR-NPE i B2 20RI LTS S AR Bk
JUfAT— B 5 RAE, JE7E PG-MSGAR i X &5 &4



FxH

%) 2F %: CMCL-DFR: £ ##H & T Lk ) BARG &4 &

& 6D 1z &4+t 9

BEWIARAL S LA — Bk 4udl, SEBL T SEAR E I8
G R, 45 b, fE RIS I Rk 5t h,
T MU AR T LRI I &5 G i e R AL 5 LT LA (7R
A E R

BeAh, M BCHETT v (B G S5 IR 2 215
) AR B OSSR, Has AT DL m) H AR
I FIRIRIGR AL L AT 3, DR AN IE T AR R 1) s £
S PPAL . 6 gy T HSE Tl R PR Bl
H b 70 351 e 4 (1 AT IR 5 2R, 64T J s — ATl R
1, WA BIA RO N7 5 1Lz« VR-NPE 73 45

B, PG-MSGAR e &5 R, BE#EE BN S =5 Hiw
— B X 5.

TR SE

e i

TN Ground  Cropped GAD  S=xficHE
Truth Model Model
Ee HEEXTWimsahkrTilibss
0T OAl % B T VAR B AR SR N IR A

F1 5K _EFR, FRAIAE Oracle 73 % 5 48 —#] 4h o7 4%
(K B VR-NPE, % # 1-3mm) F 347 %) b 2 szt
H1, RMSE USSR AS (RMSE < 2 mm) BEAT 15,
B 70 B 7R TE RO AR B 22 v, SRRV
TE BT W ST BT A6 18 31 7 Al BIR A JE 5 WAC 806 I e ST
R S . 45 R R W, L5777k (0 Point-to-
Plane ICP) 7E ISR R 2k B8 e (RS 7 B, (E ik
SHER 2 BT = 38 e A5 T 3 4 R B 7 2 (W1 RPM-
Net) JU) 52 Y1 25 EH 38 2 5 K vty 24 v [2] A PR 22 K G0k
FERRS I £, A7 8 il A S N5 L
T IEARALAL, 7 3 v b R SEBL T B BOREFE
RS S%, B T Hw e ) SR kR
HALH.

M 2 AT LA H, PG-MSGAR 7£ & it br E3
15 B . 5 A J7 7% Geo-Transformer # b, I
RRE H 1.12°F% % 0.72°, %18 N 35.7%; RTE b &
0.18 mm, P& 1% A 35.7%; I $k £ A& RMSE [% &
0.168 mm, [ v 31.4%. 1& G fliik 7740 Point-to-
Plane ICP (17t SIFE A RS BE i mT, AE W S 3 AN i ik
85.2%, |41 T FBAR KB, A S VAR T T I 43
WHIRTHE R, SEBL T 94.2% 1) 55 = WS % 5 B A kG
MG —. X — AR T =2 st e i ThRE o T
L1 EiREEHEA1L, L2 2 Seal sl sy, L3 En

PR AR = F8 R e, BONATE, 577 vk [F I
B 1 B BV A A e 1) B R S ek

T2 BUEFSEMEERTEL (Oracle EIEH)

Ji i RRE(°) RTE(mm) RMSE(mm) 8% /%
ICP 1.85 0.42 0.352 81.8
G-ICP 1.52 0.38 0.318 82.5
Point-to-Plane 1.28 0.32 0.285 85.2
RPM-Net 2.40 0.65 0.580 75.0
DCP 2.15 0.58 0.520 70.5
GeoTransformer 1.12 0.28 0.245 88.5
PG-MSGAR 0.72 0.18 0.168 94.2
3.3 JHREhSER
N IE % ZELAT A RO, JE I A o O B AR P gk
ATV AR 7T

3 B EEIUE T 22 S A A T A R
I A A5 X 38, RRE S41.35°, RMSE “40.268 mm,
AR, WS IE 82.5%, 1t B A1 r X 4k L A5 f o
(1 LA 29 R BE 77, AH R 7 a5 AN 35 5 T Bl sl 2 K fg
ik B AL AN S X 38, RTE S40.38 mm, A,
{H RRE H1.52°, #:72, 3 B[ X 3k pe e it 4 = o7
B2 IR Jie i AN BURR AN 3 2 X3 I &% TR A
AR, U B A S DXl A R ) 24 o = R
—=KBA (AMRS) 75 T A fabr B35k B A, AH E
45 — P I #E, RMSE [# K 31.4%, W o = 32 7
6.0%. 1X— &5 HAE B f pi X R Lo iR e 20 R, %
(i %A I SRV = RA Y vk JE® ¥ ShuR) $LE (S
F, =28 XA B [ FH P2 2 T I 3 0 SOk AR,
— X3 TEIA B R g

=3 XEECEXTEESLE

A& RRE(°) RTE(mm) RMSE(mm) W84#%/%
AU A R DX 35 1.35 0.35 0.268 82.5
ASCFH S 18 X 4% 1.52 0.38 0.318 75.2
L% X 5 1.95 0.45 0.385 68.5

ZRIXAE(AMRS)  0.85 0.22 0.168 94.2
i — R Bk 1.18 0.32 0.245 88.2

R 4 RAGOH RIS 25 RF Y (1) Z A E G
TEHRXT 3 G0 S 1t 52 ) B 9 Y 35, LR R 5 B0 D)
FF P 13.3%, uEW] 7 Z W EME BAE S RER Y 5
AR E AR H AR B OCHAE F (2) A BCHE L (PG-
MSGAR) J2& & il =i K B I Z O, IR G, AR
i) ADD-S %2 M0.76 mm F+ 4 1.90 mm (H1E 150%),
[ BN T %6 % 15.8%, 36 AIE 1 3 0 g AR A fb %o
BT AL K A vk E Mk BT (3) JL AT R AIE 3 5
(GMS-Net) 5 73 JZ I #E 5 & (GCGHR) 73 51l 51 ik £



10 = % 5

xR Ext

T4 RERHAAILE

fic B ADD(mm) ADD-S(mm) EHIF/% ARIhH
SERETT I 0.95 0.76 91.8 -
( H%FOVZ; Zirfpgs?ﬁ py 182 112 858  —6.0%
w/oZ A ATE G (R F) 1.70 1.30 785  —13.3%
w/o PG-MSGAR(UHL L) 2.35 1.95 750  —16.8%
w/o AMRS(Zi—HUERCHE)  1.18 0.85 88.2 -3.6%
w/o GCGHR(HJZICP) 1.35 1.01 855  —6.3%

6.0% 5 6.3% HY T AR T+ B R RS 2 o5, A
BLT S0P SCTHE SR TR AR BE R A R

RS RBERLR A Bl de 4 Rk — DR T %
BEHAHT B DR : (1) J LA A 38 X R A B o

Wk 2, Yk A I PR T 11.2%, Hh R mE bR
F+7.8%, %Z R FPN %l 4b 32 7+ 5.4%; (2) A %X
K = 14757 55 5 RO TH 5 A0 8 2 IR A S e P4, 4
K = 148 il Ih R 1591.8%, K = 18X FHETH0.7% 1M
TE Y FERT I8 I128.6%; (3) 1l 26 73 B BI{A 30%—70% 7
AL A E A RMSE H0.168 mm, & E T 20%-60%
i & (0.224 mm) 1 25%-75%Ac & (0.195 mm), 56
R T ZBIE B B A FE; (4) =Rk e SR A
RMSE M L1 JZ (0.52mm) %] L1+L2 /Z (0.32mm)
FR5EE =2 (0.168 mm) &2 FFK67.7%, Kk T
= it 1 B A R

RS KRPIERIERASIL

LR TH AR Ak PERE AR E
RGB+XYZ (6D) Top-1: 68.5%
+Normal (9D) Top-1: 76.2% (+11.2%)
GMS-Net VAL +Normal+Curv (10D) Top-1: 81.5% (+19.0%)
+2 R JEFPN Top-1: 85.2% (+24.4%) v
6 R 78.5%
10 FRINF: 85.2%
VR-NPE MAHK \
14 JRIIE: 91.8% v

20%—60%
PanallEakiEs 25%75%

BRI 92.5%
RMSE: 0.225 mm
RMSE: 0.195 mm

30%-70% RMSE: 0.168 mm v
PG-MSGAR
L1 only RMSE: 0.52 mm
[IRRE=E L1+L2 RMSE: 0.32 mm
L1+L2+L3 RMSE: 0.168 mm v
4 & # =R A E RMSE M 0.52 mm % %0.168 mm.

AR ARG RN B A s B AR A%
flTHIHER, 32 H T —Fh “ES RIS E A S 2 R AL
Al A% AL 7”7 (CMCL-DFR) ) 93 [R5 tHHE 42, 55—
B VR-NPE 8 I Jf 0078 4% 56w M 2 i = 30 5 G
B, A JUM RGN 2 R N 2% SE I 40 15 50 R
() H BRSNS E A7 55— Bt PG-MSGAR JE i il
FR IR AN (1) 22 A4 24 DR A AN = 2 366 a3 T M B A, 7
FH B A il b gk — 2 52 AL RS B2 R B SR e il
B T ATE G ITVER B FR S TURT A 77 5 1) kG
FEMR.

7F B & T EEEE4E IPD LRt R, 76
B4l RGB-D ¥ A\ 40 — 261 1, BT 77 8k 3
0.95mm-F ¥ ADD i% % fl 91.8% & Th %, #f Lk
FoundationPose #] ADD % % [¥ 1k 48.6%, #H Lt
GeoTransformer ) RMSE &1k 63.3%. V4 il 52 46 46
UE T 3% SR AR ER A 5 10 4 AR R AE 56 K 2 or
¥ B2 T 24.4%, AMRS B ffi ADD F£1iK 24.2%,

AW FUHE ) U5 A A P CLR CAD AR ) T
M F AR B T A BE AR B, (5L 4 BT AR A7) 1t
T CAD A DA K S5 B i (1 LA (o 2 R
J), HAL g A B LT AR A 5 25 3R, D e A
F A GENE S SCI T A AE AU ROR AR
Bederh T 58—, PR R R S I ARCA, 81 >
B SHEEMEL 5 IAT I S FAZ 5, IR R S
TH B PR BRIV B B R A S &, DR IR,
FE5 TR AT I, 35—, FE QRS LA — S A 4 i
fiti b, 51N B2 ALRE T AR AR 2 2 5 & B AL
i, LASRTE X RIS AL DL 2 TR
W NE, JFHE b i R B A T AL A T
£5%.
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