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202204c06020022) ; ZHIE R HARIE R E R (2022AH040125)

AREFEEH 3 WABIEHN, KEEREIE. Sk T8, MR EGEE.

(1) KGMMEIEE S 4 N30FJ: bean-height. bean-stalk. bean-pod. bean-image. Bij 3
AU REALE T 2 AT Annotations-VOC F1 Annotations-COCO, 43 B FE UK B AE
MREZE, FZEAT AT IR VOC # 2 Ubnid: SUAFFI COCO s A bRivE A, bean-image 77
Y KSR WL, LLIPG M AU IRAE

(2) BARGIEBIEEE 2 NS0 nocover. cover, X 2 MRS ET 3 AT
3% Annotations-VOC. Annotations-COCO. pod-image, 4 HI77HES 14 & 31 VOC ¥ 3WbriE
S COCO % bl U AN S fk 36 m] WO MR, Horh B 35 & UL TPG i AR A7
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1.1 ¥HEXRE

AHIFFE P S WSGRISITE 2 A R 2 M e b 25 B il B0 K & R 58 A, S I K 5
P9 E KRG 7= X AR, KRR EE T T ORI (2022 49 A4 347,

NESL K G ENEMEGEIEE, AU E R B RN RGBSR AN & b s oK
TR DA B A AT TR RS AR SRS T RE 6D Mark IR AHHLAIH:E EF 24-105
mm 1 4 LIS USM RS EEEEL, AL B & T 0F B EFEA MRS & 2000 mm Ab. 7EH1ER
R, BB HER L E R 5472 X 3648 R, B SLAEBCA 55 mm, JeREME Y 11, B
JEHFE] 24 0.005 s, 1SO A4 100, BENHMEA 0.

BUEREL T, KoMk FaisEERN & b, SEERENEY, BETOLHERNY
¢, DABRAIRT 5 B2 2% SN SEa i R 40 . AL SRR 3 BLEE B ORFFAE 80 cm /ity HAHR A
BT EE, RERRIZAEYS, DRIEEGERET E. KEEKREERETNE, A TR
BOREAR B EEE, R RIS S I AR EAT I & AT b, 7ERE RS 53 80 om Ao Aq (1 EE ELBE
BT, s T G E S Bk R R AN S s A S R

1.2 HAEpRE

TEATEFCH, R T 36 AN R bR 75 R ARy (¥ e e M RIAE R 14, 2 F T Labellmg. LabelMe
Al rolabellmg =MbriE# A, Labellmg 24 7 BB P 10, & & E MM AENRT . Kk, £
REAEEEF, (£ Labellmg X EAR T 3E, B4 T IR 3 2597147 IEAERRIE . LabelMe N DAE XS 2214
A5 2 P T NI SRR, & T RO 1Sy BIRREAT 5%, MUEEAHR e, (] LabelMe
SR 25 AT Z 1A AR  rolabellmg W) 1 T2 & e 4 FAETh 8, A Bh T A2 75 BRI % %07 1)
MIBREAT S, BT LA FH T 74 SR B4 G 6 M R AE bR I . 25 & B 5 B B PRI A UG 2 #15
IR, ARFFCRA T Z AT PASCAL VOC il MS COCO # FhbriERE .
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M EE . Horb, KERMREBIEAA T T T AR R EE ARG LR E R 2R BT
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Table 1 Dataset file organization
X4 FHF AN AR
RGB/*.JPG REHKEGH
Annotations-VOC * xml PASCAL VOC #&20bRiE
bean_stalk —
Annotations-COCO * json MS COCO #&ZriE
Annotations-VOC * xml PASCAL VOC #% 3 brid 34
bean_height
B Annotations-COCO * json MS COCO # zUbrid: LA
KA o
nomal * xml PASCAL VOC ¥ 2\ hriE: S
Annotations-VOC
rotation * xml PASCAL VOC #% 2\ hriE: S
bean_pod
nomal * json MS COCO #% :bmid 3L
Annotations-COCO ~
rotation * json MS COCO #% A brid 34
bean_image JPG NG NEESERN
nomal * xml PASCAL VOC #% 3 brid 31
Annotations-VOC —
rotation * xml PASCAL VOC #% 2\ hriE: S
nocover nomal * json MS COCO #% R brid S
Annotations-COCO
rotation * json MS COCO #% 3 bRiE A
o pod_image * JPG THEEERTIEIG 3%
R R E 38 B
nomal *xml PASCAL VOC #% 2 brid s fF
Annotations-VOC
rotation * xml PASCAL VOC #% 3 briF 3
cover nomal * json PASCAL VOC #& A brid
Annotations-COCO
rotation * json PASCAL VOC ¥ A brid
pod_image * JPG SRR GERGHER
category 1 * JPG K MR 1G5
category 2 * JPG KIGAEER S PR 2 MRS H %
test_soybean
A G E — :
category n * JPG KSR n L E G H
nocover * JPG TE S S AT NG EH 3%
test_pod .
cover * JPG B EAREENEGE %
21 BEBEEEER

Kol B oK SRR B A G 3 A5 RGB BUGHEE, 70715 5472 X 3648 143, 8 fiiX,
35K RGB B2 1.3 MB. UG SCAF 44447 6 BN 1.IPG JFER K Vs 2 NJPG 45, b N st
o7 MG B 1) B

BRSPS T B BR TR DU BIR G 52 0 A K TR S 2 P20 () K 5 A
AR ESEE NREARGE, UREERGER RN 2. MO ER EANTHEE, HTE
Mot bR TR TR, MAEAR SRS R T B AR G 7 AN N T B B AR SR S
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Figure 1 Representative images of in-vitro pods
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Figure 2 Representative images of soybean plants
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LR U xml # A ORAE, MS COCO # A HIAREZE R LA json K8 2NARAE . Hdh 4R b MG R A mT e o g
o 4n. V). PR, STEOHE . SRRE VR, XTLURE VR . TRURT R A S T Bl — D B i = .

(1) BEARSIENRET I o X B AR 5238 53 0 AT R I HE AR A S5 23 BIRRIE , At i 75 0 3%
HEAT 53 FFR{EN zeroy one. two. three. four, ZrAIXRL O Rui3E. 1 RI3E. 2 RFisE. 3 M3k, 4 kidk,
HT 5 REFEN B ER D, JERTHERE M BAUESE, W 7L K R 0 KR 4 K40
HRHERAR, M) LAY . B AR G AT R HE AR, 8 H Labellmg #CPFHTIT B
RS IEENR, AR HE XS R b i S g AT R M ME AR VT o BB 58 G R A T AE 23 28 ORI 1)
XML S, ZSCH S FETEHER) O AR bR SRR . BifE B e X B AR T3k AT SEAF) 43 BIFR VR,
8 ] LabelMe ¥ AHT HF S A G R, WEAE R RUG SE ML G- AT bRt o AR v 58 G 23 A2 O B 1Y)
JSON U, ZCHAEHANEHEMNIA R LA (mask) LU labels. [FIBS, A% s R G JERRTEFE
AW Z RN, B IAN A BT 1) 523873 R AN [F] FOARTE S Ng o 0T Jo B & R REA,
AN TN —ANMSLH) S FIREAR . X T S RAFAEREDIMRIFEAR, P n] WL %38 4 & A
SR RIREA,  HONBROREERESE IEFRIRN K B [ — S 3 RFEA, £ LabelMe A N[F— 5
SRR FEASIBC 7 AHE ) ID. Bl 3 R 1 JCE S B A4 o 3 AN B B B AR 3 R I bR v E s 491«
FULE B AR (M SLA9) r FIRVE . IEAERRVE . BREEHENRTE .

5 1k 5 3K S RIARE ELIcENS 375 5 5 NIRRT
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36 KO 5 Bt it
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Figure 3 Representative images of the annotated in-vitro pods

(2) REAMMRFRETT I A 2 K75 7 S FARAS I AN S 451 7 BB R S0 A T 7 R A8l
SRR SRR E 2 W RAT AR MU AEARVE X 2 2R AT SEB p BIRRTE . SRR AR G St AT R I AE A e 5%
HEARIVE . 1] Labellmg BT K GAEMK G, AR TEAER R i B3 . 32 251 AT AL b
T BRI TS BRI 22 A2 BO R XML ST, %S0 3 RE T AE f vl AR R AU HE R
TEAE B o WRVE R RN, 3T de /N FHEAE T B 3 25 T S B AR v K B 3R 5 K B AR
ARy, EZEFFRERBNY stalke AREESEN QEMERE) , @I T RERES R H Sk L
PR A A & S 1, ™ HAfE LR R S 3 A ThniE. Mok, B KEE 3 H) B
A ZSE, HAAEG IR ERAINE L. IR 7 B0 G 3T 70 RAREN zero one. two-
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three. four, XFR O iz, 1Ri3E. 2 Kz, 3 RizE. 4 ki3, pRIRAER (1) o PRiEMEPR I 2R,
fiFHl LabelMe 5% K SRR R M 7150 H AR G SR A K RO TR, EZ2AREI N
caulis. /1] rolabellmg H4xf & e AT e e HEARVE I, AR & 36 B K H TME e e — 7€ AR X 3%
BEATARVE, BV S a 2B O B XML SO, 3230 & e A F) ol AR s A SGZAE R G SE AN
e AR R e B 4 SRR TN FI R RK A AR R AORR 7= B B0 K A PR ) 2 25 T A T HE AR
FZESEHI D FIRRTE . AL S8 1 IEAEARE MR FEHERRTE o

HH— A=

ik e B P RSN SR P R M

S A e B P

B4 KEHERIESER B

Figure 4 Representative annotation images of soybean plants
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AR R A AT B o Bt b ) R B BobRid SO et 2 Rz B 0, DABA DR EScdis (14 o

HAT, F SRS 6l 7 B IR ST BOIRTTRIRE TSR, YOLOVSs A& H Arie Il 4its i1 4
AR 7 —, AE RTEVE S S T AR AR Y, AR R PR AR A B LB,
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DeepLabv3-+H AU AR R BEATIRUE . BRI 70 RE5 R T TP (SERIIEREASE) « FP RN
IEFEARCED) « TN (HSEAAEARRD - FN GEBRMI AR 4 MG OURM BORIE . %
P B S B AN 4R bRl T -
(1) Recall (HI[AIF) « TN A IEFEATE F A IEREA T & BT EEG] . Recall THE AL (1)
B
TP
TP+ FN

(2) Precision CREHfIR ) « 7E4 30 TN A IE &5 5 eb, 9l 70000 1 A 1) IEAEAS BT o5 11 EE A8 Precision
HENARL (2 .

Recall = (1)

TP
TP+FP

(3) AP CPFIIREE) « X —2kHbr, HEAEANFBME A Precision F1 Recall, 2l PR i
2, Hd AR RO M 2R S A AR A FE R I T AR . AP B D 0 21 1, B s vl BB RL RS
DK P 8y o

(4) mAPos: 4 Intersection over Union (IoU) BIME N 0.5 B, THEEEAIM AP, FEXTFT
BENE AP BUT . mAPos tHEWI AN (3) Frow, b NOAERESE, APCHEE i BI-TIKFE .

Precision =

(2)

N
mAR =Y AP o)
i=1

TE UG SEH s Eh, —MBCRAFIAS I L (mean Intersection over Union, mloU) FISFIM4 2k
& (Mean Pixel Accuracy, MPA) TEABRIERERIPEMARiE. AN (4) — (5) H: &k RREG A #
FREAMC IR EL, Py R NSRRI i 25, TN i KGR EEE, Py RoR bRy EIN i
Ky TR j KRG RECE, PR NSERRr RN j 2K, Ty i RIBREE .

(4) mloU CPIAZIFEL) « tHE A FIEBSEBR bR 25 5 B TR 25 1) S SR AR AR 2 L, BAIlE
o S BB AR FEI 25 SR 5 S 0 UG AR 2 I B AL . mloU tHE A (4) Fis.

. k Pii
mloU = Z k k X
k+1 i=0 ZPU,_FZPJ‘,‘-Pii
j=0 j=0

(5) MPA CF¥MEERRE « IBERIEMSRNE R ZBrE G R 0IE, I EUE h A
R HME . MPA iHE WA (5) Fir.

i=0 (5)

HOHE LV 2RISR R B AL 5 PTG ORISR 2 FTE 5-6 FraR . X BT 380 Mk AT T B E S
ANEZPRE ORI, ARG T IEMERT e AEA I s XK ERERR P BIREAT VAR E S, B2 E
2RI, FERHEAR G IEEAT 1 IEME AT e RAEAR I . K = N R AR R SRR R R
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BRI JEEUZ I mAPos 73 N 0.9447 CEEBEREIIEHE) o 0.9938 (LES EIKG JEFLHE)
1 5 B B AR 5 32 L1 mAPos 277N 0.8010 (S BA T SEIEHE) | 0.8626 (HE S EAK T RIEHEHE) ,
16K SRR UL mAPos 23 915 0.6318 (FZEF) L 0.8631 (FE/ATIEIEHE) | 0.8727 (FEK W 3% jiE

ML) , mloU A1 MPA 43514 0.6836 (F£25) | 0.7962 (FZ) .

R2 BEENEPRIERIZG SR REE & 0T

Table 2 Quantitative analysis of the training and validation performance for object detection models in the dataset

ek =p AN Recall Precision mAPs mloU MPA
TEZHAEGIE QR 0.8781 0.9524 0.9447 - -
LS TEZHRTIE G 0.9986 0.9871 0.9938 - -
% HERETI (R 0.7450 0.8097 0.8010 - -
HEHEER 0.8156 0.8516 0.8626 - -
ARG IE (IEFE) 0.8162 0.8718 0.8631 - -
PN TEREIE (FEFEHED 0.8337 0.8636 0.8727 - -
TR FZE 0.6388 0.7398 0.6318 - -
FZ 0.7926 0.8366 - 0.6836 0.7962

(REF ) MOISFRRGE (AR ) M0 RBE e (PR ) I B e o

( FAAGHRE ) % kDI BF Baridih

]

B E A I AT A R

HEI=

Figure 5 Visualization results of in-vitro pod detection
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Figure 6 Visualization results of soybean plant detection
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Abstract: Breeding superior varieties is an important guarantee for enhancing the quality and yield of
soybeans. However, traditional soybean phenotyping methods are often time-consuming, labor-intensive,
and prone to data, which is a far cry from the one-stop high-throughput acquisition of soybean phenotypic

information. Therefore, building a dataset of images for indoor soybean survey is very important for
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developing methods for high-throughput and accurate phenotypic data acquisition and for further paving
the way for automated and intelligent soybean survey. This dataset consists of three parts: original image
data, annotation file data, and test image data. It features in-vitro pods and plants of typical soybean
varieties, in which the former includes non-overlapping in-vitro pods and overlapping ones, and the latter
includes plants of single branch, double branches and complex branches. The annotation file data includes
instance segmentation labeling of main stems in soybean plants, detection box labeling of main stem nodes,
detection box labeling of in-body pods, and the labeling of instance segmentation and detection box of the
in-vitro pods. Moreover, the horizontal and rotation boxes are employed regarding the detection box
labeling of soybean plant pods, and in-vitro pods, with a total amount of 4.2 GB. The models trained and
validated on this dataset have demonstrated excellent detection and segmentation performance across
various metrics, effectively handling non-overlapping and overlapping in-vitro pods, as well as soybean
plant structures. This dataset can provide foundational image data for in-vitro pod detection, in-body pod
detection and plant morphological analysis of object detection and instance segmentation models.
Furthermore, it is of great value for advancing the research on intelligent soybean survey for the one-stop
high-throughput acquisition of soybean key information.

Keywords: soybean; intelligent soybean survey; object detection; instance segmentation

Dataset Profile

Title A dataset of images for indoor soybean survey

Data corresponding author RAO Yuan (raoyuan@ahau.edu.cn)

ZHANG Zhe, RAO Yuan, SHU Yali, CHEN Haoran, ZHU Shangshang, WANG Xiaobo,
Data authors
JIN Xiu, WANG Fengyi, LI Jiajia, XU Wenqiang, WU Kanglei, WANG Anran

Time range Sep. 2022—Nov. 2022
Geographical scope Hefei City, Anhui Province

Data volume 42 GB

Data format * JPG, *.txt, *.xml
Data service system <https://doi.org/10.57760/sciencedb.08286>

The National Natural Science Foundation of China (32371993); the Key Research and
Sources of funding Development Plan of Anhui Province (2023n06020057, 202204c06020022); the Natural

Science Research Key Project of Anhui Provincial University (2022AH040125).

This dataset consists of three parts of data: soybean plant data, in-vitro pod data and test
image data.

(1) The soybean plant data are organized into four folders: bean-height, bean-stalk,
bean-pod, and bean-image. The first three folders each include two subfolders, namely
Dataset composition
Annotations-VOC and Annotations-COCO, which respectively store the VOC format
annotation files and COCO format annotation files of soybean plant main stems, main stem

nodes, and in-body pods. The bean-image folder stores visible image of soybean plant, saved

in JPG format.
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(2) The in-vitro pod data are organized into two folders: nocover and cover. These two
folders each include three subfolders, namely Annotations-VOC, Annotations-COCO, and
pod-image. which respectively store VOC format annotation files, COCO format annotation
files and visible images of in-vitro pod, where the in-vitro pod images are saved in JPG
format.

(3) The test image data are organized into two folders: test-soybean and test-pod, which store
the visible light images of soybean plants used for testing and the visible light images of

in-vitro pod respectively, both saved in JPG format.
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