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Figure1 The equipment and environment of data acquisition
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Table 1 Basic performance parameters of Azure Kinect DK
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Table 2 Organization form of dataset files

R TR AR
RGB/*.png YI/NER G H
Depth/*.png HINERRIR R S H 5%
Infrared/* png H/NEMRLLANENE B 3%
Peach_young VOC-1label/*.xml
Annotations-VOC PASCAL VOC #% 3UbniE S 1F

VOC-4label/* . xml

COCO-1label/*.txt

Annotations-COCO MS COCO #& :bmit 3
COCO-4label/*.txt
RGB/*.png EREMEGEZ
Depth/*.png ENEMREREG HF
Infrared/*.png EREMLAINEIGEHF
Peach bag VOC-1label/*.xml
Annotations-VOC PASCAL VOC #& 2 briF S0

VOC-4label/* xml

COCO-1label/*.txt

Annotations-COCO MS COCO #% bt L4
COCO-4label/*.txt
RGB/*.png BOAEMEG H %
Depth/*.png FOABMREE EE H 5%
Infrared/* png AER L ANEG B 3%
Peach_nobag VOC-1label/* . xml
Annotations-VOC PASCAL VOC #% Xbrit 30

VOC-4label/* xml

COCO-1label/*.txt o
Annotations-COCO MS COCO #% 2 briE LA
COCO-4label/*.txt
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BRI BB EIE IS A RGB. IR 04 =M S i G KR, 2385 1280x720
B3, 8 AR, 7k RGB BIEK/NA 1.93MB, IR EUE K/NA 229KB, ZL4MEAE K/INK 365 KB.
M B 9 1 2 S BG4 42 R S 1png FRUAIKTG#EIE 2 Nopng Jn'5, i N OB
RS ERN S .

AL AFEDEI R M J R KA Fian) Bk R, DURIE EHEEEE SR 2.
A ARG, W6, RN TR RAGREER, IRAHA RN, SRR T
BNk EUG B A B LR 3 Fis . AFDEIRARSE AR E 2 2 B0 B R s, K 2K 4
BIRT O MMGNER. BTN RAB =AW BEG PSHE 4 SOREDEIR. R HEM%
R 2 S EERE ARG AFEL/ N BRI B RIFDE. BRI, RIGIZSR . A T
JIESAE; BRER B RN BRI, RIS . RS ek tE: BOAERREY B
ORI BRI WS RISBR . R %1

R3 BFREZRTEHREGEEIFER

Table 3 Distribution of peach image data in the complex orchard scene

NG i ARRR
sy (AL
b Uiy A TR R R HAh
NERE (R 397 234 369 528 253 219
BN CRAEHD 846 728 476 739 891 410
RAEME CRAEHD 218 173 186 201 187 189

Infrared

2 HihERE GRRBD BB

Figure2 Images of young peaches (sparse fruit stage)

R, 2022,7(4) | 5



e EHSEE R HRRTEES

' DEHSER

Depth

3 BREH CREHD B&RY

Figure3  Images of bagged peaches (picking stage)

Infrared

B4 RS CRERD BERH

Figure4 Images of ripe peaches (picking stage)
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H PASCAL VOC #& P briE 45 R LLxml #% 200R1F, MS COCO # A AR 45 2R DA txt # X RAF

AEHEEE T Bk EUEEEE T H Azure Kinect VREAHNILE B AR R SLidndd s, R&T
AEER,  FEAEJE I BT N IR, SIBRANET & Z RIS, DRAEAZ A o B bk B R B 1 5
BT EENE ARG R H AL EAE B N TARESE B ZhbsiE T A TR

YOLOVSs #& H bl S it 28 A Ay, [R1H H € 1) 22 ROBEARFAE Rl & B8 k)72 B T SR sieAar il
WFFE e, KL, A5 YOLOVSs S A BE S HEAT SOE , K JoifE 4 hRiE Dy NOL M 4 h57F 2 OL.
B bRE Dy OB SRSEIERIFRE N OF . BRI (Pno Por ~ Po « Por) PEAHEALNSA
[FELERS A L, R IAAIME F1 {5 (Fl-score) « AR (Recall) . HHi* (Precision)
SHIZRIE AR B A7 52 M 04T, HoP F1. Recalls Precision BT AIAZ (1D - (3) AR,

1- 2Precision x Recall

= — (D
Precision + Recall
Recall = _TP 2
TP+FN
Precision = i 3
TP+ FP

i TP NESEHJIEREASE, FP MR IEREASE, FN RN AEEALE . IR
(Average Precision, AP)THE AR (4) Fiom. b v NI &, XA B2 500 B R AR fI R
4% . AP N PR(Precision-Recall) {1 45 5 A4 47 5l [l B THI AR, HUEAE 0~1 Z[8]. mAPso NEEE
(Intersection over Union, IOU)=0.5 B A [E] A4 T AP “FIIH.

1
AP = j Precision x Recall dr (4)
0

Helm AU 2R R I B AL 5 rT AL BOR ke 4 A 5 . AEBHREERE S 255 R AL 2 4h
ANERE GREID « BREk CREND BBk CRETHD EEH mAP 437114 0.9685. 0.9545.
0.9346, I EMREHE VI LR B R ILEAR, JC b BB R IR IE S o s TR S AN s P Bt v
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ARG WU P55 AN 44 7 R EAE B L AR I A e A M PR e, T DAY A v s b i 5 2 A B B 1)
ERRL B SIANZEEEGEITEZ SIS E, BEREPRIEERAT 1.9%~3.1%, #2 HRH
BT oo Bl VR ML B BBk H A SR A 7T 75 2K

g

f

R 4 HBAREK B AP IEREY I 25 5500 % sl e & 20

Table 4 Quantitative analysis of the training and validation performance for object detection models in the dataset

REfEMLI Recall Precision mAPo.s

NERE (EERED 0.9296 0.9379 0.9685

BTN CRFHD 0.9159 0.9343 0.9545

MAERE CRAED 0.9356 0.9364 0.9746

&

S,
7~

/S

St

R

it AR

/=

L

B 5 BT AL Ss R

Figure 5  Visualization results of peach detection

AT R 2% EARIASE N OB AR (R ML B BB bk B Al i 2, SR AR B 1 4l /B bk
BREMk. RABREAR. PR DG W, ERES M B4 TR S REEBZES
K& HsE, B45 RGB BUR. REZERIBMLASNEE . 2 RSHHE 5 N RS H st st 7 5E 2 1)
FHIEE R, IFREE T RIS EE I BHER S H AR FE S0 1 2l B R 8 TR . IX L8 i
AT BTl 248 E ARAAE T RS F ARG T 3 S A r A

(1) REEAFRERB BN Biufi LR BEZA, [ MEK BIEHIEG
BEAT BRI ZRAT I T 5 v RS AR R P2 AL

(2) 3T RGB EHEHIRSAG I I IE T 2 I RHEA IR, H o Ot SINRE . 4562
R EGA M T mia A 5T TR 7T .
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Abstract: Reliable and accurate detection of fruits during the whole growth period has always been one
sticking point and important bottleneck for achieving precise, intelligent and efficient orchard management.
In order to deal with the insufficiency of sample scale and diversity in actual production scenes, we built this
dataset by focusing on the application of fruit detection in typical orchard operation stages, such as fruit
thinning, bagging and picking operations based on in-field shooting and data post-processing. The dataset
covers the acquisition, classification, labeling, storage and use of multi-modal peach images during fruit
thinning, bagging and picking stages under the different natural circumstances, including complex weather,
illumination and occlusion. The dataset involves various modalities, such as visible light, depth and infrared
with a total volume of 8.27GB. It can provide fundamental and valuable image resources for the following
research areas, e.g., multi-modal image data fusion and object detection. In addition, the dataset can also be
used as a standard library for deep learning modeling in big data environment with the important practical
application value for promoting the research on fruit object detection.

Keywords: natural environment; peach; multi-modal; orchard operation; object detection

Dataset Profile
Title A dataset of multi-modal peach images for object detection
Data corresponding author RAO Yuan (raoyuan@ahau.edu.cn)

WANG Fengyi, RAO Yuan, LUO Qing, ZHANG Tong, WAN Tianyu, ZHANG Jingyao,
Data author(s)

SHI Yulong
Time range May—August, 2021
Geographical scope Hefei City, Anhui Province
Data volume 8.27GB
Data format *.png, *.txt, *.xml
Data service system http://doi.org/10.57760/sciencedb.j00001.00470

Key Research and Development Projects in Anhui Province (201904a06020056,
Source(s) of funding 202104a06020012, 202204c06020022); Agricultural International Cooperation Project of
the Ministry of Agriculture and Rural Areas (125A0607).

This dataset consists of three parts: multi-modal images of young peaches (fruit thinning
stage), multi-modal images of bagged peaches (picking stage) and multi-modal images of
mature peaches (picking stage). Each part of data is composed of five folders:

(1) The RGB folder stores 3,627 visible images of peaches in PNG format.

Dataset composition
(2) The Depth folder stores 3,627 depth images, corresponding to the visible images, saved
in PNG format.

(3) Infrared folder stores 3,627 infrared images, corresponding to the visible images, saved

in PNG format.
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(4) Annotations-VOC folder stores a VOC format annotation file corresponding to visible
images, which contains the image size and position information about the peaches in the
image.

(5) Annotations-COCO folder stores a COCO format annotation file corresponding to the

visible image, which contains the location information about the peaches in the image.
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