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1. 2227 & bEY 2 X Tasks and Topics
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In the OphNet phase recognition task, your goal is to develop a machine learning
model capable of automatically identifying and analyzing different surgical phases in
ophthalmic surgery videos. You will use the cataract surgery subset of the OphNet
dataset[1], which contains 496 cataract surgery videos with detailed annotations for
35 surgical phases. The model needs to accurately recognize various phases of the
surgical workflow, providing an effective tool for surgical workflow analysis, surgical
skill assessment, and surgical training. If successful, your work will contribute to the
standardization and intelligent advancement of ophthalmic surgery, improving
surgical quality and optimizing the utilization of medical resources.


https://tianchi.aliyun.com/competition/entrance/532335

2. AYTRFF—42 D5 Contest Data Description

2.1 ¥—%+ v b Dataset

496 KO BPHNBEFHHEIIEET L, FL—=vFEy bERNYTFT—avty MIHEE
SNTWET (IhBICIE7—XELDT7/—FT—YarHantTtwnxzd), TNZTho
BB E 71— X7 Ay ML O Table 1,2 ®&Y TY,

AlETLOREDIZOIZ, FL—ZVFABLUONYTFT—a v HOBES BHICER
{FEEW, BHELTWL L DIL, aptos val2.csv 7 7 A ILIZIEE SN T3S 100 A&
BICHEITE2ET7L—LD7 2 —XDOHAMERTY, BNEITEET 44,895 7 L — Lh oK
SNnTHY, pEINEKZ 7L —LOERIE, aptos_val2.csv TRENSBY jpg FZ=
TRt Ed,

We performed the train/validation split at the long video level. The number of videos
and phase segments in each split is summarized in the table below. Participants are
free to select any number of frames for training and validation from the videos for
training and validation. However, for leaderboard evaluation, we provide a fixed set of
44,895 frames, as specified in the file aptos_val2.csv.

Table 1. Video-level statistics

Train Val
No. of Videos 401 95
No. of Phase Clips 8768 2180




Table 2. Phase statistics (No. of Phase Clips)

Phase Name Train | Val | Phase ID
Non-functional Segment JEMEREL 7' X > b 608 | 162 17
Step Interval 27y TR 813 | 208 26
Anterior Chamber Gas Injection BIENH ZEAN 157 | 42 0
Anterior Chamber BB EAN/ S 311 | 71 1
Injection/Washing

Anterior Chamber Washing BB A% 56 14 2
Anterior Vitrectomy BIEBAE FIRUIBR 18 6 3
Capsular Membrane Staining FIE-ESE] 221 | 60 4
Capsulorhexis IEELYIR (CCC) 599 | 153 5
Conjunctival Incision Creation TERE Y 71 19 6
Corneal Incision Creation ARV 642 | 156 7
Corneal Measurement AEAE 2 0 8
Corneal-Scleral Tunnel Creation BRARE b > RILVERK 149 | 37 9
Cortex Aspiration RERA| 462 | 118 10
Goniotomy fB A YR 1 0 11
Hydrodissection/Hydrodelineation | /N4 KX Ao 3 | 326 | 75 12
(PHACO, ECCE) 4

Incision Closure EIEAgH 545 | 120 13
Intraocular Lens Implantation R L > XA 545 | 124 14
Intraoperative Gonioscopy TR AEEA 1 0 15
Application

Iris Prolapse Management WSR2 A HE A~ D X AL 13 1 16
Nuclear Management (for B 729 | 179 18
cataract surgery)

Ocular Surface Irrigation ARSI F 53 9 19
Peripheral Iridectomy ISPULAR AT S 4 1 21
Placement of Bandage Contact BERaY&7 LY | 23 3 22
Lens REEE

Placement of Eyelid Speculum FARREs DA 3 1 23
Pupil Dilation FEFLIL K 17 2 24
Scleral Hemostasis s f 1 M 42 9 25
Subconjunctival Drug Injection TERE T ERALEA 46 9 27
Surgical Marking Fiiv—F 7 26 3 28
Suspension Suture R DERE 25 8 29
Swab Wiping e EEY 55 10 30
Use of Iris Expander MED N2 —HJE | T7 13 31
Viscoelastic Application on BEREmAOEEY | 219 | 87 32
Cornea B2

Viscoelastic Aspiration K E RS 343 | 76 33
Viscoelastic Injection KB E A 1510 | 389 34
Others Z Dfth 56 15 20




2.2. 7z —XDEXEIYFH Phase Segmentation Rules

bL—=vFty bOT/—T—=2a Y FUTORMICESWTIThLTWET, 5
DERATHUTORBUE DOV TIToTTFE L,

The training set annotations are based on the following rules. Please follow these
rules for the current task as well.

1. 7 z—XBAES
- FINBRENIMBICA-7BEEAZZO 7t —X0RERRELET
A phase begins from the moment a surgical instrument enters the surgical
field
- BN BIOT7 R THRSMRBT AHICZID 7 2 —XDHBEDHEIE.
OEOKMBBEN 7 1 —XIZEHET BIO7 1 — A THEFZKVWTHLHE
MEAINTLWAVWRKEL, BEZ7z—XITEENET)
Exception: If this phase begins within 5 seconds after the end of the previous
phase, the intervening time is also included in the current phase (the time
when no instruments are inserted after removing the instrument from the
previous phase is also included in the current phase)

2. 7z—RARTHEA
- RRFMzREnms  sRENVRL 65| A NS
For intraocular surgical instruments: The point when the instrument is
withdrawn from the eye
- RAMREDIHE BRIV TET L. REMMFLEELIINE,I oANTFR
For extraocular operations: The point when the operation is completed and
the instrument stops or leaves the surgical field

3. RTv 7THkE (stepinterval) OFERE
- 7z —XRRTEFREBEDEICSBULEOMEAH 2HEIE. TOXEZBID X
7w 7 (stepinterval) &L C7/T—YavLTWEd
If there is an interval of 5 seconds or more between the end of a phase and
the beginning of the next phase, that interval is annotated as a separate step
(step interval)



3. RRBHODEH (eg. 74—7v biY)
Submission of Results — Requirements

Zhn#& L, Table 3 DANCHE > TER I NI HEmIEREZ CSV 7 74L& L TIRHT 2w
ERHY FT RSN/ APTOS val2.csv (Z Predict_phase_ id & U5 57 L W& B0
L. ZOIICEBDDETAAFR L7z —X D #HFTRELTTFEW) ¢
Participants must submit the generated inference results as a CSV file following the
example below (Participants only need to append a new column named
Predict_phase_id to the provided APTOS_val2.csv file and fill in the phase IDs
predicted by their models.):

Table 3. £ & N7 HERERIZL D CSV 7 7 A 1LY

Video_name Frame_id Predict_phase_id
case_2000 case_2000 _0.jpg 0
case_2000 case_2000_1.jpg 1
case_2000 case_2000_712.jpg 3
case_2101 case_2101_44608.jpg 4
case_2101 case_2101_44609.jpg 20
case_2101 case_2101_44894.jpg 33




4, FHMEISIES L U'EEEE Evaluation Metrics and Assessment Criteria
RHINERIFEREEBHIEICE OV TR NE T,
Submitted results will be evaluated based on accuracy and effectiveness.

4.1 ANDEEE
Input Setup
BETHVICOWTHUTZREL £,

o ETFHIIN, 7L —LTEREINTULET,

o BIL—LIZEFRS~ANL 9P tBEOS N yPERBHY i=12,...,N O

ETd, CADI 7AW HBETHE, TNENDYT T XTDOVWTUTOHETE
NERINET,

e TP: V7R cODERMEDH (THaHHb, ELL IV FRCEFRINIZTL—LD
#0).

o FP: 77X cODBBHEDE (Thbb, iR>o T/ 7RCEFRHINZTL—LD
#0).

e FN: 77RcoBBEEDOEK ¢ (Thbb, /7ACICETZMNZDOLSICFHX
Nah o770 —L0HE.

Assume that for each video v:
e The video consists of N, frames.

| 9 A(V)

o Each frame has a predicted labe and a true label y”, for i =1,.2,...,N

assume there are C classes (phases). For each class, the following statistics are
defined:
e TP, the number of true positives for class ¢ (i.e., the number of frames
correctly predicted as class C).
e FP.: the number of false positives for class ¢ (i.e., the number of frames
incorrectly predicted as class C).
e FN.:the number of false negatives for class ¢ (i.e., the number of frames that
truly belong to class € but were not predicted as that).

42 ETFFLRIBE
ETFAHi-Y) OBEIZ. RETHD 7L —LLNLOKEE (frame-level accuracy) #
HEL. IO O ITRTCOETHOBROFHE!ME Z & THEINET ¢

1
Video-level Accuracy: ACCyigco = mz ( Z 1y = ”.(")}>
VEV

o VIEITRTCOETHDEGZRL, |V| FETH ORI TT ;
e N, FETHVODOT7L—LETT,
o 1{} IFHERBH T, FWIMHNOEHNEDHZEICL ZRL, £ THEWEEIX0
ZiIRL £,
Video-level accuracy is computed by calculating the frame-level accuracy for each
video and then averaging over all videos:



Where:
e V represents the set of all videos, and |V| is the total number of videos.
e N, is the number of frames in the video v.
e 1{} is the indicator function, which returns 1 when the condition holds, and 0
otherwise.

4.3 7 = —X L RNILOFHEIERE
BFM7—X (U 7R) I22WT, BEIFZUTOLS ICGHEEINET
o 71I—XLRILDEEZE (Phase-level Precision) :

Precision =L
¢ TP, + FP,
7z —ALNILDOBEEX (Phase-level Recall) :
Recall =i
¢ 7 TP, + FN,

o 7x—XL~NJLDBEIEK (Phase-level F1 Score) :

2 - Precision, - Recall,

Phase — level F1 Score for clsss c: F1, = —
Precision, + Recall,

2ENR T AL NULOFHEEZE L TR, TXRTDT 7 AcDIRIZED~ 7 AFY
(Macro Average) WX :
Cc
Z Precision,
c=1

Cc
1
Macro Recall = EZ Recall,

c=1

Al -

Macro Precision =

Macro F1 Score = F1,

Al -
M-

c=1

Accyigeo + Macro F1 Score
2

Rank Score =



5. R—R 74 VERER
Table 4 IR Z Vv E—FHEFEEFEEFAVWCIL—= Vv L Z0RBEETT, ETIER
BEoOHLZICLTTFEW (a— RIZBRFICIER SN x )

Table 4. Baseline experiment results

Method |Split| Backbone Video Phase Level Rank
Level Score

Acc Precision | Recall F1-

Score
Val | ResNet-50 67.8 46.0 42.6 42.3 55.1
TeCNO[2 ViT-Base 67.7 45.7 44.1 43.6 55.7
] Val2 | ResNet-50 46.3 21.5 18.8 17.7 32.0
ViT-Base 52.5 23.9 21.0 18.6 35.6




6. ZRILDERICOWVWTDEEEA Label Definition Explanation

Phase

ER

Non-functional
Segment
JEHEE o X v
|\

Non-surgical screen.
MTBF AR > T LN LVIRAE

Step Interval
27 v 7Tl

This is a surgical screen, but
no surgical operation is
being performed at this
time.

MEFABR> T B A, A
EATHhN TR LVREE

postoperative issues.
BIBEANDIEREAN, H5D W
(ZRAE - B - £ DD
DEEICNS 7= IZFIE
DEREITO

Anterior Inject gas into the anterior

Chamber Gas chamber to stabilize tissues

Injection or aid in further surgical

BIBERAZEAN | steps (e.g., retinal
reattachment or corneal
graft support).
BIEDHRICHREFTANT B
£, WREHIBEFNCARENR
BRI TR & ICEBS
ns

Anterior Administer medication via rv

Chamber injection or irrigation into

Injection/Washi | the anterior chamber to

ng control inflammation,

BIEMEAN/ % | infection, or other




Anterior Irrigate the anterior

Chamber chamber with balanced salt
Washing solution, removing surgical
BB Jo% debris and maintaining

tissue cleanliness.

A1 # BSS (BRAMERM %= (R3&
THRDICHNZRELIE
BRIENTERL, BIEA
EENWITHIRE

Anterior Perform anterior vitrectomy
Vitrectomy to remove prolapsed

BIERAE F4AYIBR | vitreous (in cases of
vitreous loss) or to prevent
posterior capsule
opacification (e.g., after
congenital cataract surgery).
BIBEWICHH L 72 F %z iE
FiRAy 2—TUkT D (&
EWEBOLERE), HDHW
FKBABRETZHETHRD v R
—TUIRYT 5 (EREABRNEE
FROTREL L)

Capsular Stain the lens capsule to
Membrane enhance visibility for
Staining capsular incision or
BIELEE capsulorhexis.

IEVIBEOBRICEIZDOR R
B ED/-DICHIEAERBT S

CASE II- Hyperma_tur'e [gnafgagn/}sﬁ‘

with undilated.oinil

10



Capsulorhexis
EIE321E:
(cco)

Use a capsulotomy needle
or forceps to tear the
anterior capsule, creating a
smooth opening for lens
nucleus management,
cortical aspiration, and 10L
implantation.
HECETF AWV CHIEZY)
HL. ARONZHIT 5,

o KBEOBE RIS
EE®REl, BBAL > XiEAD
=%

Conjunctival
Incision Creation
TEREYIF

Incise the conjunctiva to
expose the operative field
and enable access to
deeper structures.

e« RBHELRVNEOBRE%E
RAIEEICd B 7=, HERZ VI
ER

Corneal Incision

Make a corneal incision to

Creation allow entry of instruments

ARV or placement of an implant.
BEZWBALLZYVEAL X
ALY T 27-00AK
UHEZETD

Corneal Measure corneal thickness,

Measurement diameter, or curvature

AR E intraoperatively for surgical

planning.
MR OFMEERE D=,

11




BEOCDER, BR. h—T7%k
EDRIEEITD

Corneal-Scleral
Tunnel Creation

Create a tunnel incision at
the corneoscleral junction.

AR L xL | ARCBEEDERIC, b

YERX FIVYREZITD

Cortex Use irrigation/aspiration

Aspiration (I/A) to remove residual lens

RERA| cortex, ensuring a clean
capsular bag for intraocular
lens (IOL) implantation.
Ereksl (/A) =AW
T, &RY OKBEEEZ LA
45, BAL > XIEARTICK
mAENZENWICT 51
E.

Goniotomy Use a goniotomy knife in the

(Eh==Ral)E anterior chamber angle to

incise the pigmented
trabecular meshwork,
enhancing aqueous outflow
and reducing intraocular
pressure (commonly applied
in glaucoma surgeries).
fEAtIES A 7 &ERL T,
BB DEBENDOVLIRMEES
=AY %, FIBKOREE
EBPL, REATIF52
HNERT, HEAREDIERICH
Woinbd
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Hydrodissection
N FARA AL
Jgvav

Inject balanced salt solution
to separate the capsular bag
from
the lens (“hydrodissection”)
or separate lens cortex from
the
nucleus
(“hydrodelineation”),
ensuring a safer and more
effective phaco.
FEHEEARZEANL TKSR
HEEKBHZDBET D
(AR AN =EEE A7
V1) HBEWVIIKBERE L
REDEET S (N4 T
Vx—av]) #fF, oh
IC&W, & VRETHENR
BERIACRE| AV RTREIC 72
%o

Incision Closure
lIEE::!

Close the incision using
sutures, tissue adhesive, or
electrocautery, ensuring a
watertight seal and
promoting healing.

YA N-ElZ, RVER
B, BERARXBRETAWT,
AIEKASRANAE WL & 5 (CEASE
T2,

Intraocular Lens
Implantation
BBARL >~ XA

Insert the I0L into the
capsular bag or ciliary
sulcus, replacing the natural
lens and restoring vision.
RAL Y X%, KEEEAP
EREEBICEAT 2 OK&IE
ZRE L7117 5 81F)
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Intraoperative

Place a gonioscope to

Gonioscopy visualize the angle

Application structures or facilitate

MR AsEEA | procedures at the anterior
chamber angle.
BAErAELICEL, BA
NRABEHICTEHDH

HYDRUS GLAUCOMA STENT INSERTION

Iris Prolapse Reposition or excise any

Management prolapsed iris, preventing

A EA~DX | undue pressure on or injury

puL! to other intraocular
structures. it L 7=4I%2 12X
LT, BIERICHLELT:
V. I EHAHATEZVIBRT 5
B1E

Nuclear During cataract

Management phacoemulsification, use

(for cataract the phaco tip and a

surgery) chopping instrument to split,

S UBE rotate, or aspirate the lens

nucleus, optimizing
efficiency and reducing
complications.

BAEOBE KRR, B8
BRFvTE BEDE - [E
Y 23 EAERT %,

Ocular Surface
Irrigation

RFR IS

Irrigate the ocular surface to
remove residual drugs,
debris, or blood, maintaining
a clean field and reducing
infection risk.
ARFRME D FEF|LFEN, MARR
ExWwimd

r

JASHISH MITRA

14




Peripheral
I[ridectomy
[ERUE AR A

Perform an iridectomy,
excising a small portion of
peripheral iris to facilitate
aqueous outflow and
prevent angle-closure
glaucoma.
[ELBEBDULF % /N & < Y
95, FAEBARAETH
BAREZRIBEICT 5720
2179

Placement of
Bandage
Contact Lens
BEROY &Y
fL > @A

Use a soft contact lens
(bandage lens) with
markings for intraoperative
localization or
postoperatively to protect
the corneal epithelium and
minimize wound leakage.V/
Zbhavao LR EAE
FITEL, iR DOAIERE
P, FMTRRTHEICAER LR ®
RELIZYEID L DRNZ N
A B1=0121T5

Placement of
Eyelid Speculum

Employ a lid speculum to
keep the eyelids open,

FfRes DA maintaining a stable field of
view during the procedure.
FiRes 2 BT 5, MHICH
GE MR L CIN B 2 RS B
7%, GARESRTNATERNED
D7 —RIZEEND)

Pupil Dilation Use micro-instruments to

FEFLIL K enlarge the pupil for better

visualization in complex
surgeries.

YA/ ARETRALTEALE
IG5 Fi, EMEFR TR
RETEH BT

15




Scleral
Hemostasis

SRR D 1E 11

Use electrocautery to
achieve hemostasis at the
surgical incision, reducing
bleeding and improving
visibility.

BRUREZEEZ AV CUIRER
DOIEMzETH> 2 &Ik H
mzEol, BFEEzEH 5

Subconjunctival
Drug Injection
FERE T EALEA

Inject medication under the
conjunctiva, reducing
postoperative inflammation
or controlling fibrosis
through local action.
HEETCT / vETICER %
FHY B, RBFTREICK
BRFECHRHEL DBERLD 72
&,

A -

Surgical Marking
Fiiv—Fv 7

Mark the cornea or sclera
using a dye pen or surgical
instrument for accurate
positioning and cuts.

R OFHB/EZAHL
T, ARVCEEICY—F 7
119, R¥ 3=y
FOMNEBEZ IEHEICT 5728

16



Suspension
Suture
HIE R DRE

Use suspension sutures to
fixate the cornea, sclera, or
extraocular muscles,
stabilizing ocular structures
or surgical instruments.
AR - iR - SBRER (S HIER
TN, TNICKYERDKE
BERFMREDLENT LN
)

Swab Wiping
fefE s kAR
ExY)

Use a cotton swab to wipe
blood or fluid from the
operative field, maintaining
a clear view and reducing
infection risk.

TRiE TITE O MR PR A% =
S, BT YT —ICL7z
V. BEEEIHILIY 357
&

Use of Iris
Expander
IRV a7

—XIE

Insert an iris retractor into
the pupillary area, enlarging
the operative field and
ensuring adequate space for
surgical instruments.

MY b7 o 2—%EFLICHE
AT B, T % LT CFiTzR
BE@AT HEREHERT S
=%

Viscoelastic
Application on
Cornea
AIERE DKL
SV E R

Apply viscoelastic on the
corneal surface to protect
corneal tissue and maintain
clarity.
AIEDOREICHEEYE & &
e D, ARETHRELEPE
ZHEIRT H7-0

17




Viscoelastic
Aspiration

MR B RS

Use irrigation/aspiration
devices to remove any
residual viscoelastic,
preventing postoperative
complications from retained
material.

/R T/NA R K
o TR E T RET
%, HEWEICL BT EH
EZBE T2

Viscoelastic
Injection

MR EE A

Inject viscoelastic into the
eye to protect tissues,
maintain anatomical
structure, and reduce
intraoperative trauma.
MY E ZIBERNIEAT
%, BEIFHLEEZ MR L
MPBEZH <720

Others
Z Dty

Other phases.
ZoHn7 =z —X

18
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