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(54) Title: INTRACRANIAL HEMORRHAGE AREA DETECTION METHOD AND APPARATUS, COMPUTER DEVICE AND

Acquire intracranial computed tomography image data, and convert the computed
tomography image data into three-dimensional image data

Sample the three-dimensional image data according to a presst interval and a
preset resolution to obtain multiple layers of plane image data

Input each layer of plane image data into a trained deep learning network that
fuses spatial features and context features to obtain a prediction

result in respect of a hemorrhage area in each layer of plane image

Determine intracranial three-dimensional hemorrhage area data according to
the prediction result of the hemorrhage area in each layer of plane
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(57) Abstract: Disclosed are an intracranial hemorrhage area detection method and apparatus, a computer device and a storage medium.
The intracranial hemorrhage area detection method comprises: acquiring intracranial computed tomography image data, and converting
the computed tomography image data into three-dimensional image data; sampling the three-dimensional image data according to a
preset interval and a preset resolution to obtain multiple layers of plane image data; inputting each layer of plane image data into a
trained deep learning network that fuses spatial features and context features to obtain a prediction result in respect of a hemorrhage
area in each layer of plane image data; and determining intracranial three-dimensional hemorrhage area data according to the prediction
result of the hemorrhage area in each layer of plane image data.
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A; = Conv(reshape(reshape(Conv(f)) * Map))
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S A S AR BT ARG IR R 3 M4k, DR B PTR R @ AR AR P ol
Ao RIRGG TR 45 R ARIEEE T @ AR SR o o X 3R 69 FOM 2 KA 52 PR A 6
Z 4 o KRR

B AT T VA RAEAT 04 % FF KA 649 Bodik 2398 & AR & RiEHFHEN R

B EOIE: ZENMNR, Bl R 444 % (Compact Disc Read-Only Memory,
CD-ROM) . 3R#EREFRKE; AR AAHERMAGRGHE, Hios)
KM IRAG4# 2 (Dynamic Random Access Memory, DRAM) . 4435k
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RN BRAEHHE (W55 IE% F, DDRRAM) . # A MAILGIRA4#2 (Static
RAM, SRAM) . ¥ Rk i ALA IR A4 2% (Extended Data Output, EDO
RAM) , 2&#7 (Rambus) RAM 5 ; S K W G4EE, #oRA G, BN ()
o ARG ) ; FHBRETHMER G- ETHSE, RN TAL
QL CRR G HERRILES. A, HHANRT oML TAF £ 5 HPAT
It AEAAT, RAETUETRENGE I EIALTY, H it EA%dE
W% (Ee RS ) BRI ANEAL. F it EEA AT AR G54
St A FHAT. RIEBHANFT AT ARG ERELE F (Fldo 28
WL EBGIFHHARLTY ) GANSKES BN, AT LAk
T AR AN EBIATORRT 8L (e R EAEF) .

AW IF KA T RAE GG —FF @8- B AT AT R A 89 AR, ot EA
T HATFE A R IRT 4o BT 69 7 iR 3 AE, BT ARAT R R HE & L p] PTI 4%
9 PR o o R3RAS I 77 ok P 6948 KR4k

AT 3k 6945 5 AR T A QA A T o A A PR — I BB
155, EFARET HFNT GRS KA, XA EFGEIBEETTARD S
R, G ARRTEEET. MMEFTREARGEZTSENEL, T FNTE
8915 5 AL T VAR FAUET 3 A AR A b 69T AT AR, A
U AT AR R . AR IERE AR T o484 HAT A%, KA KK BHEA
KA L L oL AR

AT AR L @4 a0 A2 A R T URMERTIE S ARt 4, edsar
FRF AL, w&k. K4, 90 (Radio Frequency, RF) F%, R#F L&KL &
A GG 204,

MITA B X FEEF RHE, FFEBAURNBEARARTAT 3], K¥PiF
AL B AR R e 08 R AR R AL, AT BT AR L., AW IR RS
FAIR BT AR su e KT K, 03T B AU = sn T A i e 3
AT 1 BAENSRF 5 dodt BALEG 3 . i 4% 23 ( Read-Only Memory, ROM ).
RAM. W4 (FLASH) . B#EIAEF, @#FZANBEAUEFE—E T FHR
& (CTARANANTTEI, RFH, I NEREF ) WATRE F £ 50 ATk 64
7.
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1. —F PN 8 o R o %, &3

RER A 64Tt Bl B B AR AAE, R TR ST B B
PRI = e R EIE

ARAE TR 8] [ A TR o 98 B2 P ik = Ye AR SR AT R AR, WAF3 % E-F
00 AREE

¥ & T @RI AN 4 60 ke R A 4 fEFe b T SAFAE GG IR A% )
W 2, VSRR Pk B B -F & AR SR F b i KRG Fn 46 R

ARAE B T & B RAR b o RIR A TR 48 R A T RN 69 Z 4 4 o R IREK
.

2. ARBAAIZR 1 AR 69 PRA A R ISAS I 7k, Hd, PFRREFITW
Q4R AR, LTSRS BOE T ) ek A Y, ATA R AR A TR IRA
B b AR IE T 69 = B AR, PTiR BT SRR A T AR BT LA AR, PTikiE
B ) RG] T 2F BT ik o ) 4 AR e T A B F U AR HEAT kG,

3. ARAEAAIRR 2 ARG A b ORAS M 77 &, ¥, AR R AR e
HESANBBAERNA 33 Y EFRE,

4, ARIEACF|IEK 2 PRk a9 PR B ot KA &, H, ATk BT SRR
0L AER L 5% £ M % ResNet-18 M 43, EfficientNet M %,

5. RABARFIE R 2 FTR G RN & o KIS 7 ik, 2, PridiEE Hekd
WA % E, BATREE RS T LA BN S AT Bdley L —
84k ST R BT AR SR ) 6 2 B AL

Frid s BTk 22 ) 4 AE A BT iR b F U AR AT 8RS, L35

f = Concat(Si-1,Ce—1,A¢-1);
Map = softmax((reshape(Conv(f)))T * reshape(Conv(f)));
A; = Conv(reshape(reshape(Conv(f)) * Map));

Hob, S R TR R B e, Co_ R T AT BT ARG, Ay
AT EE ek oAE PG L AT B9 E—EeHr i, Concat R TAFIEGRS-, f
AT H—HER, Conv(NHATHE BB ERE, OTATEEEE,
reshape( )R T4EM%EE 40, softmax& 7 )3 — A8 8HB 4K, Map & T 5 — 45 /e A,

AR TRITIREZE ) RRAAER G BAT B ot , « APTRIEE e oAk 69 L AT &
B AR,

11
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6. ARIBAURIZ R | BTk ad FRA th o K SBA M 7 ok, EFTRIG BT @G
BARAD S5 60 b5 VAR AR An BT R AERIR R 3 T A%, DR B FT ik 4
BRI A b RS TINI L R AT, s

St PR IR R 5 3) & EAT Y| 4k, L, DI R PTAE R 6940 K B 3 A Dice vh#k,
7. HRIBRFZELE 1 FFRGPRA R LRBANTE, L£F, FRASEEEF®

HEEIE N ) 0 ke = A S5 fEFe T U AR R IR R F ] P, AT ELFT
HAEFEF B RAIEF B ARG TMLE R, @i

WAL PR IR 3] P L84 b BT AR R P @ AR AN S T £ R

B B GG TN 45 R 5 R BUA R ATILE, HARIB A & RGPk & & F
B ARSI A, ATFR PR A AT\ AR P o i RS AG Fm 45 R

8. —APA o KIRAMKE, @4

PSRRI, T IR A 8 0T A R s,
SEPHE R T I HA B A0 RS 2 4 A

SRR, A ARIB TR o WA 9% 50 P = S A i
FTRAF, AR S B B Y IRAE;

Tonlss R, LR AHE T B YRS A B 0 5o 24
(Ao LSRG R ) M, RSB BT B A ko [ A8
TR 28R

i o DR A AR SR, IR E A ARIE A AP @ AR SR e RO A T 25 R
A PR 8 Z A o o PR SR

9. —Fit Ak, i

By —AREE;

HEE, REAHFAEE S A

SR 2 AN RFWATEE S — AR EBPAT, RFEE S — AR
B FE A AF R 17 FAE—IRATE G PRA B o KA R 7 %

10. —Fi+ EAT AR, GHATENER, L9, PTEEREL
2 BHATH E Ao A K 1-7 PAE—IR TR 65 PR A ) do XA o ik,
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SREUTP B HT T ST R BRIk

W ALR PR R R Fe Oy =4 B N s

AR T3 A I8 R e % 2 0 P ik = 48 SR A a0t
fTRFE, LRI 22T I R HE

™~~~ S12

R B ST I SR I S N 25 B R 5 2 TR RF AL AT

BN SRR RITREE 22 ST R 2%, AR RIFTR BEZ-T I (N S13
AR B T R L DX G 4 R

R BT T 2% Hm b I X s P 10000 45 SR e 2

PP F) =2 L L DX S

~~— Sl14

A1
PG B
y R A 4
Conv 3x3 | Conv7x7 AFM » Conv 3x3 » Conv 1x1
Conv 3x3 Res-1 AFM T 45 5
Conv 3x3 g Res-2 AFM
Conv 3x3 Res-3 AFM
Conv 3x3 " Res-4 AFM
A
A 4
4 R E L
A2
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