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Abstract

The traditional method of measuring the lettuce height is a manual measurement with instruments, which is greatly affected

by human error.At present, researchers have proposed to use color cameras to obtain RGB images of lettuce, and to obtain the

height of lettuce from the images. However, these tasks usually require camera calibration or a reference object with a known

height, which is somewhat restrictive. Considering that deep neural networks have a powerful ability to feature extraction and

expression, without camera calibration and reference objects, we try to use four networks of image recognition to explore the

effect of deep learning on abstracting the lettuce height from RGB images. On the test set, including 80 images and height

from 0.9 cm to 7.5 cm, we achieve a good result with a mean absolute error of 1.22 mm.
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Model MAE(mm) MSE(%) HAE(mm) HSE(%)

MobileNetV1  1.45 4.59 7.6 16.83

DenseNet-121  1.36 4.47 9.33 18.49

ResNext-50  1.42 4.55 9.71 15.97

EfficientNet-B3 1.35 4.64 7.28 16.24

Average Fusion  1.22 3.91 7.57 16.07

MobileNetV1

ResNext-50

DenseNet-121

EfficientNet-B3



Xiyue Guo
gxy529708425@163.com

Lettuce  Plant Height Neural Networks



CONTENT
SRESEARCH BACKGROUND1

RESEARCH OBJECTIVES

RESEARCH STATUS

PROPOSED METHOD

RESULTS 

DISCUSSION

2

3

4

5

6



 protein, vitamin E, vitamin C, 
potassium, calcium, 

copper,carotene

analgesic hypnotic, expelling 
cold , inhibiting viruses, 

stimulating digestion



1409.03 1428.55 1441.88 1426.48 1432.31

2635.54 2665.69 2706.39 2728.52 2766.02

0

500

1000

1500

2000

2500

3000

2016 2017 2018 2019 2020

lettuce productionin changes in China and the 
world

Chian World



The plant phenotype of lettuce can reflect the basic growth of lettuce.

Plant height RGB



The image of single lettuce was taken as the research object1

Based on the regression model,evaluation the lettuce 
height based  in no-reference object

2 Model fusion technology is used to construct regression 
model
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Model Parameters
（Millions）

MAdds
（Millions）

 FLOPs
(ms) Accuracy

MobileNetV1 3.23 550 72 0.704

DenseNet-121 7.04 2839 174 0.75

ResNext-50 42.27 4293 297 0.777

EfficientNet-B3 17.67 2806 232 0.817



Model MAE(mm) MSE(%) HAE(mm) HSE(%)

MobileNetV1  1.45 4.59 7.6 16.83

DenseNet-121  1.36 4.47 9.33 18.49

ResNext-50  1.42 4.55 9.71 15.97

EfficientNet-B3 1.35 4.64 7.28 16.24

Average 
Fusion  1.22 3.91 7.57 16.07



It is effective to use image recognition neural networks in deep 
learning to predict lettuces height from RGB images.1

2 if a network has higher accuracy on ImageNet, it may 
perform better in height prediction.




