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(1) bicycle: H NFAEL LA NEZE LI EATE
(2) motorbike: H NS LA NELE L 5 AL
(3) electric_scooter: A NWAEA EoliEA NS LIRS Bah4:. BT
(4) tricycle: H NWEE LA NERE LRI =54
— i (5) auto_tricycle: H NWEE Lol A NTER EHF B =5/ %, HEI =REREF : ‘

FRoEERE (&) none_person_bicycle: T AIIEAT 7 - - N

(7) none_person_motorbike: JoNIIFHXBEFLE 2
NN (8) none_person_electric_scooter: TAMHMAE. BahHE. LXEEF : ik

2 DHEARTE (9) none_person_tricycle: NN =54 I ™

26125 (10) none_person_auto_tricycle: FTNKIHRE =4 B = HE % ' & .
(11) unknown_person_bicycle: FKFH NIIEHAT 4 r = T S S b
(12) unknown_person_motorbike: FKH1HG K5 RAELE
(13) unknown_person_electric_scooter: KHFH NMHMZE . Bah4. L BELE
(14) unknown_person_tricycle: KEH NN =4 %
(15) unknown_person_auto_tricycle: RFHNFHEBI=5/NTE, BEI=REEF
(16) person: TN, BEAMIN. AHREINERMNGE (5T hRE]
(17) vider: BEMAN. AEE LHHEA [5HFbRE]
(18) bicycle_person: BATH LRIN, —DNRHERELTA A+
(19) motorbike_person: FEFEH LN, — A KHEHEMLHTA A+%,
(20) electric_scooter_person: WA Mizh4. LXEFLE LN, —ADKHEHEE A A+4
(21) tricycle_person: NJj=5%4 LA, — D RHEHEEITA A+7E
(22) auto_tricycle_person: Bz =5 /N4, HEI=HEESE LN, —NKEEREEFTE A+%
(23) head: RIEEFLHKAIIN L
(24) helmet: WEFLH LA, ZAMRRAL
(25) hat: BILEWET . MHIESRAK
(26) bicycle_helmet: #EATHRLBEL M Nk
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(1) bicycle: H NF{ER EEFA AR LB ATE
(2) motorbike: HNJ{ES FEGEH A N BT T EEF
(3) electric_scooter: A NWAEA EoiEA NER LAY a4, LB E
(4) tricycle: H NS LoE G ANESE LRI =54
(5) auto_tricycle: A NFHES LoiE G AL LIRS =R/ RE . REI=ZREES
TEAE (&) none_person_bicycle: FTNIFHEATH
(7) none_person_motorbike: TN T EFEE
o (8) none_person_electric_scooter: TEANMIHIAE . HaEhF. L EES
2 DHEFRIE (9) none_person_tricycle: TN =57
2615 (10) none_person_auto_tricycle: To NFIHEN=H/NEZE, W) =K E
(11) unknown_person_bicycle: KGN EHAT 4
(12) unknown_person_motorbike: FKHIH AT REFLE
(13) unknown_person_electric_scooter: AREIH NFHHZAE. Hzh4. LXELE
(14) unknown_person_tricycle: REIH NN =524
(15) unknown_person_auto_tricycle: RFANKHEBI=5/NTE ., I =RREF
(16) person: 1T\, HIAHIA. A ASE U TFhRE ]
(17) vider: BEMAN. AEE LHHEA [5HFbRE]
(18) bicycle_person: BITH LRIN, — DN RHERELTA A+
(19) motorbike_person: FEFE% LN, —AKHEHEMFTH A+%,
(20) electric_scooter_person: HRA. W% WAETE LN, —DRIEHEDE A A+%
(21) tricycle_person: NJj=5%4 LN, — D KAEHEAEITA A+7E
(22) auto_tricycle_person: W =H/NE%E. WII=REEFE LN, — DN RIEREETA A+%
(23) head: RWEEFLELAERIN K
(24) helmet: WEELY LEE. ZaHIAK
(25) hat: BIEET. WEEFGAL
(26) bicycle_helmet: FEAT 4 BEIN K

LVIVE:
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(1) bicycle: A NFEAE BB A N BT BT

(2) motorbike: ( N 7E 4 L3 NAE 4 i 3 =R T 4 »
(3) e(ectw’c,scooter. { \Jii £ 4 BB NAEL BT HURZE . sl LB E
(4) tricycle: HNFTESE ux ( \(f{/ri BRI =R 4
— (5) auto_tricycle: 1 NFAEA: LA NAEA LRI =4/ 4. mah =5 x4
¥, \/Eéjd:}% (6) none_person_bicycle: &N AT

(7) none_person_motorbike: Jo NI T EFES:
NN (8) none_person_electric_scooter: TAMHIRZE . HEIZE. LRBELE

2 DHEFRIE (a) V\ome,};ersom,tw'cgc!e: TN =5 %

2615 (10) none_person_auto_tricycle: TNMIHB=5/N R, A =HEE S
(11) unknown_person_bicycle: FHHT A 147 ’I
(12) unknown_person_motorbike: FKE1H N5 B
(13) unknown_person_electric_scooter: RHH ,/\HJ\LH /I~ . Ll EGE
(14) unknown_person_tricycle: REIH NN I =562
(15) umkmowmpeVsom,auto,tw'cgc(e: MMJ‘ NS ) kS N BN S ek g R S
(16) person: 1T N, BEURIN. AHEEIMERING [3TTHRE]
(17) vider: BHEIIN. H1E 4 TN
(18) bicycle_person: HATELEMA, —MK HWT‘[:J"HfJ‘/\'r/{i
(19) motorbike_person: FEFE% LN, —AKHEHEMFTH A+%,
(20) electric_scooter_person: HR% . HE%. LWXELE LN, —DRIEHEDE A A+%
(21) tricycle_person: NJJ=F7ZE LN, —A KA H‘ ﬁ I A+
(22) auto_tricycle_person: WEN=4/N4. HBI=REFE LW A RHEHEAE A A+5
(23) head: RIBEEFLELAERIN K
(24) helmet: WEELY LEE. ZaHIAK
(25) hat: WHEME T WEEERN K
(26) bicycle_helmet: #HAT 4B M AL
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.. REREGTRI¢NSEDOAER_PERSON 16 (MANUAL)

EEEIR ‘ B
N — A N i‘ :
X Fground truthH Y motorbike_person #1 electric_scooter_person X B 2diEFRE B 1 'H‘ : !
[ - o w ELECTRIC_SCOOTER 13 (MANUAL)

7 R XFFhground truthf92d4ER, F7E head Aground truthir%:, IBAEEHE
E# X MNhead 2d4ERY AL R

X MREEZBH X Nhead 201ES FH LIREARFTF oI ER, BEERR

X R E Z 5 Hhead 2dHEAR L EC{ETground truthfy head #7355, E{EiRE

X MR E £ H fhead 2d#EZEmotorbike_personFlelectric_scooter_personiX /i F#i2d {E
z45h, thEMIER

ZIB I B EEITEMfL-score, RF head. hat iI7F &SI ANEEERS

[ mH [SOR S x 0.8 + SUEMERAA x 0.2
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» IREBURAZ KR AEONEIRF?

« REABELERNheadMhat WAMGIAE, 14/NERR, BARRAR?
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Stepl. HUBTALIE (B¥E, FHiE) Step2. HHRE XD Step3. I8, BE|ptANE  Stepsd. TPRIEE B engine

Testing
. 15%
Source Data Split
Data
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Stepl HUEHALE (B, fHik) Step2. B IERELI S Step3. JIZHER!, BEIptNE  Stepd. BBAEE, EFengine

Testing
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Source Data Split
Data
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CLDA Runtime
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© iERC . ERERSARELEN, HEOERE

>ﬁkhfﬁl&4ﬁAfﬁlﬁm%m SRUNRZE. B = RERE S
e: TAMBEATE

(5) auto twcgc
(&) none_person_bicycl
(7) none_person_motorbike: TANIHFREFEE

(8) none_person_electric_scooter: TEANMIWIHZAE. Hzh4. LXELE
(9) none_person_tricycle: LA N1 =54

(10) none_person_auto_tricycle: FTENRIHBI =/ IE, R =HEES

(12) unknown_person_bicycle: KFHE NI EATE

(12) unknown_person_ wmotorbike: AT A TR LA

(13) unknown_person_electric_scooter: RFA NKIZE. HzhZE. LIRS

(14) unknown_person_tricycle: KFIH NMIINTI =5 %

unknown_person_auto_tricycle: )F%uﬁJ\II’JLBA)J#%/Jw$\ MBI =R E
e ol i L T hRiE ]

icycle_person: HAT % LI S RAERETE T A+7E
(19) motorbike_person: @EELE’JJ\ AN RMEREAE T A+,
(20) electric_scooter_person: HLH . B4, WHEFLE LA, —DRHEHEERTE A+

(21) tm'cgc(e_persom: AN =8E BN, —DRHEAEE T A+ 4

(22) auto_tricycle_person: FZ)=k/NE%, B =AEFE RN, —DIHEREETA A
+/I:

(23) head: RIBEEFEFLBHINK

(24) helmet: FBEFGHEL#E . w2 Ak

(25) hat: BHEMWET. WHESR Ak

(26) bicucle helmet: #E 4T ZEL 250 NSk

HRIRFEE

Rix%: FrEheadfhat , 2EEEF
motorbike _persom‘lz%e(ectwc scooter_personfii
MAE

EIRAIEE

%KY FrEheadFfihat , EHEETF
motorb:’ke_personﬁi%‘e(ectw’c_scooter_ ersonfirs
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« &R .« ERIFRIVAFENERN, MHEEMEED

PIEERE + EAMOPEER + BRBEYIEE + Slicing Aided Hyper Inference(SAHI)

W&k
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Multi_scale
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giékﬁiff « RAHEER HheadFhatMFFINAE, HA/NBER, BEARR?

o JEHEY - ERERERARERE ARRK?
. EE - HERIERFERTMERN, MHeEmEEm?

iR o] BRI
« REZYH EBHIIGEIERS S B & LA
» EBRYIRMANZE BT B AREY R ZHHE

IR IR R FRARTTE
« ERANFSIA
© EAARERANE A X/NHEITROE

\

Spatial Attention Module \

conv
layer

Channel-refined [MaxPool, AvgPool]
feature F’

—»@—»

Spatial Attention
MS )

Self attention is too time consuming
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. EHE . ERRIREIRERE AR’
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iR o] BESKIR
» RALRE BBAIGEIERS S AR &M RL
o« REPNERMARE INIHTE B IR E 2T

SRS B R R T Sk Pretrained Coarse Finetuned Final
o SEEANEIZIN Model Model Model Model

© ERTEBAERKNHTHA

Image size = 1280  Image size = 960 Image size = 864
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ﬁ;'%lﬁﬂ- . BAREEER HheadFhat MFEUAE, 14/NBAR, EAMRR?
. EE . ERRIRRARIRERE AREK?

. EE « ERIBRIVEFRERHER, A

Yolov5s is enough

(YOLOVS8 vs YOLOV5)
> w ModelSize | YOLOvS | YOLOV8 | Difference
Nano 27.6 36.7 +32.97%
Small Medium Large XLarge Small 37.6 44.6 +18.62%
YOLOvb5s YOLOvV5mM YOLOvSI YOLOv5x Medium as 499 +10.89%
1518, 2ue,, 52 ., 170MB,, e 4
sTomAEl,  aasmABT.  aTTmABT.  sosmAbr, xuraLarge -

*Image Size = 640
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AENAE:
AREMNEMTRENZR, BREERRTZDiHMTEE (MobileSAM, RT-DETR)
RESEET RN HATED, ARUBRFRIAZILFRIGE LR

4 Efficient Hybrid Encoder \ 5
yyyyyy
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‘ Backbone sS4 E] =
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1 ~ == = |0U=0.35

0.9 "~~~ = = |oU=0.50
S
0.8 S
~Na

0.7 -
3 S
e ~
506 Q
: 3
<05 3

AN
0.4 Q\
Sa
0.3 \§
Q
0.2 A :
02 03 0.4 05 0.6 0.7

Confidence threshold

FRIURIRER, BRELBESIET T, MEEN—Htrade-off

SN N EZERESEAZE O,
YoloR % G4 B35 B H{E

B!

NMS Conf and Bounding Box Threshold

SEXTBERRRIREFF A B HE:
Detection Person Head Threshold
Detection Person Hat Threshold
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Visual Programming Compositional Visual Question Answering Natural Language Image Editing
- AGE: Prediction: IMAGEL N l:l |:[I
sl Question: Are there both ties and glasses in the picture?
x o WA AVl
Visual 2 BOX@=Loc(image=IMAGE, object=‘ties’)
prediction  Rationsle ASHERa-Count (b0xeBEK0)

R4

BOXL-Loc( inage=INAGE, object=‘glasses’)
ANSWER1=Count (box=B0X1)

ANSWER2=Eval(“‘yes’ if {ANSWERO} > 8 and {ANSWERI} > 8 else ‘no
RESULT=ANSWER

Prediction: 1

Instruction: Hide Daniel Craig with 8) and Sean Connery with ;)

Natural Language Visual Reasoning oo Fasait( iigae1nes) | keemmoascoen rerson'e it
LEsTe p— OBJ1-Select (inage-IHAGE, object-0838, query="Daniel Craig’, category=tione)
: IHAGE0-Eno3 (inage-INAGE, object-0831, enofixsniLing_face.uith sunglasses’)
0832-Select (1nage-MAGE, obJact-0836, query='Sean Connery:, catagory: None)
Gbject0832, enos 8

Progran
Interpreter

RESULT-THAGEL

Prediction: MAGED

High-level

ANSWHER3=Vqa (inage=RIGHT, question="How many boats are in the inage?”
ANSWER4-Eval(*{ANSHERD) + (ANSWERL} — 6 and {ANSWER2) + {ANSER3} == 2’)
RESULT=ANSHER4. Instruction: Replace desert with lush green grass
Prediction: False ran:

image=TMAGE)
Fecal kot OHec e el i it etttk

Generator

RESULT-TMAGED

TAGE: Prediction: MAGED

Input
Inage(s)

Natural Langusge
Instruction

Instruction: Tag the 7 main characters on the TV show Big Bang Theory
rogran:

progr Instruction: Create a color pop of Barack Obana (person)
0B20-FaceDet (inage=IMAGE) Progran: %/
LISTe=List(query="nain characters on the TV sho Big Bang Theory’, max=7) 0836-Seg (image=THAGE)

e THAGED-Tag(inage-IWAGE, object-0831) LorPop(inage-HAGE, object-0831) \

BETHEFSESIIHF A CVPR 2023 best paper
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