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Abstract: In the current digital health service technology architecture, a dedicated network operates on wavelength division
systems built with OTN (Optical Transport Network) and related technologies. However, OTN-based wavelength division
optical networks inherently suffer from limitations, as they can only perform hardware monitoring of service signals and detect
deviations from standard optical power levels.Facing the construction and development trend of digital health transmission
system, to address the current lack of system-level bottleneck detection capabilities in wavelength division systems, we
introduce intelligent features such as characteristic data analysis and model-based evaluation, enabling dynamic perception of
system bottlenecks. Starting from mathematical models that correlate optical capacity with carrier number capacity, we
developed a bottleneck detection method for wavelength division systems. This approach requires only the collection of one
type of system parameter and utilizes software tools for carrier beam data analysis to monitor system bottlenecks, perform
diagnostics, and locate fault segments. During practical implementation, this method remains compatible with traditional
wavelength division troubleshooting techniques, a technical trial run was conducted on the city's digital health business
dedicated networkachieving Supports remote medical consultation and diagnostic testing services for municipal districts and
five county-level regions, cost-effective and accurate identification of bottleneck points while significantly enhancing the
security of digital health information transmission.

Keywords: Focusing Systems, Bottlenecks, Judging, Optical Capacity, Beam

T [ B f R ML 9515 S AR IS K3 7 R GU R
HIBr R &R

EE", XKk, R

Y BEARRL, BN A AEE R L, B, PE
B, EMWEEARER, M, dE
MEEdL, BMNE— NRER, EM, PE

HRFE

ty198328@163.com (JEEZ)

WE: HAl, BEERIRSHARER P KT, KEAEOTN OuftbikM) FEHARMERR T RS L, (HOTNAH
TP ARG ARG, R BEXT O bV S5 S R BRI, BEAT SR I SOt Th R i S A AR o T R Ky



109 JEE S T EUT AR B S5 E S AR IR I B GRS BT R K R H

REAEIE RGUE B R RS, NIRRT R G B & R G PORSUA W BRI 7 L,
[ AR B B R B A AR R TN T, T T 0 AR G SIUH

BERFIE, TR RGBS BAMEE . WO ES

SINFRIESEE . AL 1 4

Jrik, RBERERG - ADRYUSH, @Al RBREAREEE W5 Pt 2, RIRTIT R R GRS AW R s
BOEAL. FENFHHE) v, 5 &G SR HEER A AR A, AT AL 55 W _EBEAT T RIS AT, SRS
S EIRERST DAERE 2 NS BAS 30 55 A%3% , SEBIL 1 ARA 1O 70 SR GO A U, A7 288 T 1 B f e £ 12

AV 55ARIE ) 2 Ak

1. 55

G RACRG R N, R LB BOR AL
FIERICIN R Gt AW R GE AR 55 M i AN TR
fe(E S, BB —RROGLT b 2 55 00 i i R 6 I &
Gi[1, 2] i, [E A S RAEIEE R Z 0 M R GEIR T B
BT R, B R A AR BRAE D 7 R 48 L
[l A — S R A BT LA, R TR S B e P e B e T
REEBRZEBE IR 107 BHE B 5%, 4T EOTNEE R LI 73
BOARMIHE B B AL Al AR BOCIN L, R SRS, HobiE
2y [ Py R B HLAOTNDE WY 28 46 14 B FH 3 % [3, 4] 2R T
— BP0 RGN DU # Bk S E S EE . K
Wb, T K R R O P B R FE R OR . BINRFE L
P BRI RERFE, TR O AR SR 3 AR I
BOREEST, SN TR RGBT, LS 7 R
FRENS ARG A S L ERHT.

2. BRI RS A &

MR, B W AR ST AU RS B S S Ik
1%, TECA R W B RAAT RS, B9 5 R
RAFRIIAWT, FRT R AR KN, TR RE
Lo B 7[5, 6], RAFAR AR FE a0 T
1) RHMEKEMEA, @K EREE, TR
By RGN RS I HEE

2) AR RGEAF A R, TR R AL R G R
(1) S AR A N i e T MR A, AT
SR T RE R AR

3) FELRAEAY, TFREE > R G W I A5 S R AR A
YR B AR FRAE 1 L X

4) MNARGIR s 215 05, AT SER SERAREUE 2 = A
TEexE, HHRGOCHE BRI, SR STF
R ¥ B AR A

IR TR AR KR, B TR B AR )
R

1) RRHER; HATEARERE S RAR M

T, A > RS0 E b S5 G TR R
AR OUHIORET, fESCPRp A, P RGN
TR AR EM S5 AR e Th 2 g s |, DAMEH b
W2, R 5 R 80062 2SI ) Wy oA
W RETNHE A LSS G RER A, Xk
BEEIR THES RGN AEE MW E T
K.

2) Tl ZEEER S H T R GRS R
PR CTh AR MM BTk, R RG6T
HMEI 2 FLERERR B IR R B,
HAe A H B, 5% I SOE D AR AR AR LR B
oy ik

3) M Ko H AT o> AR GUMUA L S E A

Z ARG, AR TEAE T 5 PO,
XPNER R, BEFRIENG, BRIRBIK.

N, CLIREUY R, A 0 BT el 7 R GE A
THERIBE T BRI . 2 RITER, R0 T T8
RGO B A A AR RSO W 77k (BN AR 7
2, JFHE] THSRE REROR . W RGOLE R A 1R
B B8 & BEE I ML S5 KB AR IR DL RER A . il
BTy F G B W) e B IO AR B U AR, L
RG] AR BB o M 75 2K TF R RS
W I RSB e AL, Se iR

1) VG R4t 7 TR AT > RS0

AERAUAKT7 %, A R T 2 A A
T E X RGO RIMSUEAT 507 %,
I HANTE T TR 7 R GO6 B R T RE -

2) FRAREPHERE . ZRE AR R E WD RS,
WA POEBOE AR, R E A SR
HIVRT 58 WG 20 R GE e R B SUA B, R BRI T
R be i, ik 7 AdR A BB L .

3) & K AR S, RE MBI sl n R4
JeA EORAUAT . BIAE AL, — R DG IRE
HOZ AR SE IRA SR R SUAWT, B XK
S KR A A% Ge 5925 58 Ao 21 B AR S0 15

3. HEEE. BEREMNA
3.1. HREH

CABLA T7 5 R BORTEAE R 7 R GG T R M ki 2
P RE A 20 HIORIT T 2 91 B 7 48 1 R 3t 0, R DO A 240
HESLP Y RO EIERE, WK 10 R G5 H R
I3 B B AR B 55 GO AR KR AR L, A O
BOEEA TR AR . RFRE S Ll BE L
RHEL LEX BRI AT S8 R Ay R 19 s GO A BRI )
FIWT o R, FeAR A YITTIE, JT R BARKRI A E A

3.2. BIARKHEPIH
THERIEARTr S SEBl e, wnlsl:



Science Discovery 2025; 13(6): 108-112 110

C omm )
]

Lo RAEZIFFR, AR EFESRHF LW A

l

1. H R EO e T B S R S B R RS

S, EAANSBAGE, FAREYE, FREGEASE
AR

¢iiifﬁﬁiﬁﬁfij:>
%Trff—
SR E B A G P T B M RME T A ‘
!
6. Y BB ERMEYT S RE TS T ARG EHERE
|
7. stsh S W By TR 7 Sk AL B BB R ‘
l
8. BE&NBEEMMAIRESZHA R, Eiiﬁ?)’ﬁ%iﬁ‘

I\_/;L_\:

ahi

B JHE BRI R A

PA b7V AR S SR R
1) HRHESERRT R, 1w H AR 0 RGH AT .
2) JEIE R, R T A SRR A ) T SRR AR
F ) Z 8 25 AR A AT R AR
3) M LkREL, FHEEWNSSHIIVIGE,
ETH N RAKBZEETE, FHE 25
57T AR () S s o Y A
4) RGPy R @ AR R A R,
RGEA ST BRI RE SR, HIb
REDET BRI ECE AT » REOEE B
E
5) &b AW, FHF I RGOEEEMIEE S DL H
B, NS E 0 KA AT s e E
/MBI A
6) JEIT M, X RG TR OL B A M
(071 15 S F R U AR BT 55 BT I I 35 e Th R A
W 5 AT REE
7) SEEIAROLTHR RNk, AL &
G A
8) Xt iR RGUHI S ITFRMMAL . By &
THEF A E M B T, B2 EFRAIE.
N, A REKNE, BaRITERBEARLIUSE,
wrs
HIRL, EEUE Y RGE, DA B N 1 Hh g
W GEMTD B RG N, E2APA S REHMIT
I

55.48km

/16.3dB %ﬂﬁﬂ
40.06km|
/14.8dB

H— =il
150km
/42.25dH

Sl

Pap:d
B2 S mE 2 B E T R4

R, B, KRBT HE TS REHINH
W CTANTT A BT 17 DB AR G Th 2R 36 25 Ak B 4
¥,

BUR3, RIS BR2ORERE, BidES RENNEEE
AR, TFEBS RS T A SRR B E B
TEFLARSEHEIS, 08 6 Th R W oA I B R IE K2 &
AR, R

O#EIWE Y ZGREZHME, HARXN:
En-Ez+Ee=EX, HHEnA S ARG 0 ARICINE,
E NS RABERITUREIIER, EXNESRG LS E
R TE, Ez AW RGeS ER OE T
FeTE.

QT RGP MBI T ALA
E=101gN Hrft E Jozhae, NoguRams.

O AW R R R B, Wi eI 5 AR
B E I, WER S RENFEZERY, THAR
N: Xn=Zn (10(Yn-g)/10-1) -

@¥E LN | E YA, BT SRR YN AR
T EHOE AR TS Xn, o zn{l BT DL R B RSk
B, el i@ E T\ bruEE1ZE2 [7, 8].

IR, FIH LRy RER B BT LR,
SEHEE 73 R GAN T s AT R AU SAE Xn S5 AR R AE Xn
b, BHEEY, s manam . Hits . Vv
=Xn-Xn’; H¥V=22M, A RGOCEEIET; M0=V =
20, TR > RGe g R R EURSG Y =08, K
RGN EE L B PR

GRS, ISP IRATR I 4y R G625 B IR b £ sk
175087, #HERERE Y R0 E B E O 2 IR,
TR FH AT 3 e e i e /ML A 07 30, R e T
e TE R E R/ MET A, FE AN Amin=Min (Xn-
Xn’) o

HURG, SREME REWR T ARG T T IR E L E R
AME AT AT, BRI AT I ST K 185 ThER I I
¥

SBIRT, SEEPAROLTh RN LT %, ERR
T AT AER T I S At L, e LA RGOER B
AR AL R

O WRIEWE > RGeS H R — Tk 14 4EFE

AR, 10], WIFEERZBIE. ABEL 8.



111 JEE S T EUT AR B S5 E S AR IR I B GRS BT R K R H

WoRAE . MECTIEE . LB EFESEPRA . 2%
FERBARPRAE S XV AR SE PRt 2t . FRCPR AR I 28
LR TEEF P N NTE ) -4 €2 o K (= RN 1% €
EAI 7> R GE O AR AE T B
ORI AT NI S R AR AR A, L R A
SRHUR < I R0 Th R K
OHEAT S PR 5 R FRAEL IR EEXT
@HERE AL N RGDCH RIS
A UR8, FI D BRTHER 2 AL 7> RGO E BISIUA)
SR, SEHE o R A MR RO AT R R

*H S4icn 5 8 5548

. 26.1d8 i = - 16,348

el —=—4 (1} aiglie
+0fiom| 4iom 4km 40 Ofikmy
L E — XT 2148 14.848

e Al e
P -
1 B wal Ems gEe o A R
. THE =

ER B RGUMBRIW, WL LR EWE RS, RS
BT B R G SBOR AR SO W, DL Ia 4 T
A T AR GBEAT RGN 4 12 2 S ek
it &

LBl R 2 T 0 R GG R B8 R AR A IR SI0H)
JHERBAR BRI S BIBNIT ARSI RN, Jor
T TR RGOCE BRI SIUA . T AN 1% St
B E AR 7 ik i £ 1 S B I P 4R A L 7 S

l Rt EERERD

ERAE A ok

125 212 ]
265, 9 ar
263 R 9 E)
i 9 B
FL-Hi FFiL 9 cNamral o lam | £ | o lrel & el walars| m | s | [RERE
[ Wi ;.T-;I? f-Erd :; §703 &7 T il 1 MR TR A S R ER ! 10,
ai-TE EE 9 L L
o famc T A : . 3. KA Wy hif AR
) FE-AE & 9 2 ARABE H 22 F Fosw - -
0 HE-TE AR 9 - EAFHRAM Y, EEM
iR-P ki) g ﬁitﬁ EM, i%—bh i
: HATEFERER i
1 Froum By 2 2
14 N\|-Fax 2128 @ a]\-p‘l..._;‘

1LRERAEEWERTHIE, fadksy
AR SZHBAG AL R

B3 JEER SR o

4. MAREGR

TEBUTAE R — 5K LR R B RGN Y & L, T
202447 H, EEINTHTOTNE M L, mriiiExX. 5N E
WET DAZESE. a4k, FRT Lidy
AR S, BN

NFHIAE, 30 RGN AE RS R ALK, B R
G556 75 B AT K HE B 2 O 100%, G i 1 fE A 31)99.9%,
Bic A% GE oy iU HE R v, A b R A T s A s, 3
1T TR, SeBl T B vEgEdr, Tk, JexEaRt
51K HIE Bk 5545 326 () A= BHLBE M e T — 1) 2

IR B Be Mk 45 4 BHR F R T A5 25 R, A
T ek 5 M R AR 5] (K LR R 3 0 4845 5 A% 3% 4 b b
s, R AR AR, R I R TR N, M 4
P — BRI A, HEEEE R A ), B N TR
ol Bl o M AT HERE[11-13] . B8 A — IR R R
- APHME, 18 RS IMESURE B K. S 120244578 M
7 DA G S B AT T H 5, RS e ok &2 A )

VNN GRUNSEED & EOL S E 155 ~346.17
Fot (ERETTEELT B33 Nk, iEMTTTE A
2% H9301.1170) .

HE, JE T RG2S 25 (W) 5 A5 2 (1) 25 1 By
TNEREAR, BRGEIRT B0 260 5] Kk AE Bk %
APH R SO I L T, A R T T R RS
Rl s5AEik 2z 4, B0iE T B RIS E.

gr b, BTG AE A HOR DU 2 i R
B A5 2 A G 8 BRI, FAE AR K

AR VR A AT R AR K S, Bk, B
A GO W 75 120 T8 S BRI il b 78 R0 46 2 e 0
WE ., HABCTEREB AR, TR RGO EES
(AR AR AR (RSO W 7 vk e e AR, ANBRT8r RGEHIE
T, AR TAR T BL 2 FAR i AR g 7
By BiR[14, 18], HAEENE K2 ek, ADURAS 1 E A S
PEREOR S22 E 0 HR 98y e f5 Bk 55151k
Pttt SRR 22 A ORI, Oy N R HE 6 iE BE R A 2
CIRIER



Science Discovery 2025; 13(6): 108-112

BO4

ARSCRPU N IS PN T B SR TR E (22YKX0016)

IR B R 22—

ORCID

0009-0008-9467-5370 (Tang Yan)
0009-0003-2950-0199 (Liu Yong Jiang)
0009-0007-6270-0941 (Gong Ke)

e L P

[1]

(2]

3]

[4]

[5]

(6]

BEE, XD, ATRE5E. % A4 5 (DWDM) B S
JRET [ TARBIEEIR, 2021, 41(04): 66-68.

TG, T, WM. DWDM £ 24 o ) Th 2 8
BRI []. FEF@EEECR, 2012(04): 78-81.

FEVE, XI55, @l RS OSNRIRAT 7T [I]. 1t 4E
fEHAR. 2023, 43(02): 17-18.

MREZE, mE ) RGMOSNRIEII A [J]. 15 5158
AR, 2023(04): 31-32.

TRE R R 3R Dk M A 5k T 471 [9]. 7Y
JIGEAE A, 1997(06): 25-33.

BZR, $FmfE. SEAREERINE [J]. WL ARE Dk 2Ep A4k
(BB AR, 2011: 74-76.

[’

(8]

[°]

[10]

[11]

[12]

[13]

[14]

[15]

112

FREA, AR, WOMIH RGe DK [J]. Kb
AT AR R F4K, 2012(02): 21-24.
https://doi.org/10.3969/j.issn.1671-9581.2012.02.006

B R RFEC AR BREIM N A [3]. Hsd
%, 2017(11): 162.
https://doi.org/10.3969/J.1SSN.1672-7274.2017.11.126

Bk, BKA. TR T Rg vt [ R BT
2244, 2003(01): 53-54.
https://doi.org/10.11648/j.ijmsa.20221103.12

FETHRE, RAE. W5 0 4 R T B S o i [9).
5@ 1=, 2025(04): 50-51.

LA, G o) % Ty 2 S i R T g s Ak B4R O
[, HEHE(E, 2021(02): 125-126.

BFSIR, HME. B s & G0 A AR i = e
¥ O[3 HTE B PR, 2022, 37(04): 115-116.
https://doi.org/10.3969/j.issn.1674-2230.2022.04.023

PEAE. 100G OTNECARTER T ML R g M [D].
B AU H T K 2%, 2020(02): 33-38.
https://doi.org/10.27251/d.cnki.gnjdc.2018.000129

SRAE, TR, A aMIR SE A AR [M]. P
FRHE K2 A, 2008(07): 16-18.

4 OTNIRAEIE M4 R G5 PR 40T B F S [9]. T 3%
LA 4%, 2022, 29(02): 78-80.
https://doi.org/10.16045/j.cnki.catvtec.2022.02.009



