
Original papers

Decision support of farmland intelligent image processing based on
multi-inference trees

JingLei Tang a,⇑, RongHui Miao a, Zhiyong Zhang a, Dongjian He b, Lingyu Liu a

a College of Information Engineering, Northwest A&F University, Yangling 712100, PR China
b College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling 712100, PR China

a r t i c l e i n f o

Article history:
Received 21 March 2015
Received in revised form 6 June 2015
Accepted 21 July 2015
Available online 1 August 2015

Keywords:
Image processing
Inference tree
Rule base
Decision support
Intelligent processing

a b s t r a c t

In order to meet the basic need of farmland image processing for non-professionals, to realize intelligent
selection of image processing steps and common methods which were classified and analyzed based on
knowledge description and inference of intelligent decision in this paper. According to the image features
and requirements of users, the related rules were designed and then the color spaces, graying methods,
de-noising methods, segmentation methods and morphology post-processing methods multi-inference
trees were built. A manual evaluation method was adopted to evaluate the artificial and intelligent pro-
cessing results. Therefore, the selection of image processing steps and methods can be made through
these trees, and decision support of intelligent image processing can be realized. The experimental results
show that the evaluation ratio of intelligent processing that more than 80 points is up to 83.0%, the aver-
age ratio is 75.9%, and the average processing time is about 0.23 s per image, which can greatly reduce the
workload and blindness of methods selection and achieve higher level of comprehensiveness and oper-
ational efficiency.

� 2015 Elsevier B.V. All rights reserved.

0. Introduction

Because of the characteristics of non-structured, hard-prediction
and accurate-description of farmland environment, there are always
different levels of uncertainty in environmental information per-
ceived by agricultural robots (Blasco et al., 2002). At the same time,
the perception will be easily affected by light and some other
weather features (Van Evert et al., 2006). To achieve higher confi-
dence level of visual perception by agricultural robot, image pro-
cessing should be put in the first place so that it can be the base
for the following feature extraction and pattern recognition of farm-
land image. In this way, the environmental information acquisition
can be acquired correctly so that to achieve agricultural automation
and intelligence. Finally, this will promote the rapid transition of tra-
ditional agriculture to precision agriculture (Idzikowski and
Podsedkowski, 2005).

Image processing refers to image filtering, enhancement,
restoration, segmentation and so on by computer. In general, it
includes color space selection, graying, filtering, segmentation
and post-processing (Aitkenhead et al., 2003; Bosch et al., 2007).
With the rapid development of image processing skills, these

methods and techniques for basic steps are being improved and
expanded. For instance, the methods for graying, there are color
features based-components method, maximum value method,
mean value method, weighted average method and a value graying
of Lab color space and so on (Sogaard and Olsen, 2003). The com-
mon methods for filtering are Gaussian filtering method, average
filtering method, adaptive Wiener filtering method, maximum fil-
tering method, minimum filtering method, morphological filtering
method and wavelet filtering method and so on (Burgos-Artizzu
et al., 2010). The problem of how to choose the most effective
methods also appears in other steps like color space selection,
image segmentation and post-processing (Gée et al., 2008).
Therefore, the methods in these steps will make a great signifi-
cance for the results. Also, for the agricultural researchers, because
of the lack of basic or related knowledge of image processing, it is
pretty difficult for them to select a suitable method just according
to the image features. The intelligent image processing combining
artificial intelligence and decision-making support technology,
which supports intelligent selection of image processing methods,
can meet the image processing needs of non-professionals, and
promote the development of intelligent image processing.

For the above needs, combining the descriptive knowledge, pro-
cedural knowledge and reasoning knowledge (Aitkenhead et al.,
2003; Onyango and Marchant 2003), this paper classified, collected
and described these common methods of image processing.
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Through rule designing, combined with relevant characteristics of
image and user needs, the paper built the inference trees which
can be applied to select suitable steps and methods automatically.
Thus, the decision-making support of farmland image processing
can be realized and can offer decision-making support for the agri-
cultural researchers in image processing method selection. At the
same time, it can comprehensively achieve higher confidence of
visual perception of agricultural robot.

1. Image acquisition and related processing

1.1. Image acquisition

For better developing and testing the decision support algo-
rithm of farmland intelligent image processing, a lot of farmland
images were shot in the north campus of Northwest A&F

University and the images were saved as 2576 ⁄ 1932 with jpg
format, the type of the camera is Kodak Z730 Zoom. The following
figures are the captured images. Fig. 1 shows the same scene of
sunny and cloudy conditions. Fig. 2 shows the different scene of
sunny and cloudy conditions.

In consideration of the evaluation of the of farmland intelligent
image processing ability, images from different light conditions, dif-
ferent environment (sunshine or cloudy) and different periods
(morning, noon or nightfall) were shot. For the original 2082 images,
the researcher firstly selected 1254 images in person which do not
have obvious shooting problems and are shown in Table 1.

1.2. Basic steps and related methods of image processing

Image processing refers to image analyzing and processing by
computer, which can meet visual, mental or other kinds of need.
The purpose of image processing is mainly put into three aspects.

(a) The sunny morning image (b) The sunny noon image (c) The sunny nightfall image

.
(d) The cloudy morning image (e) The cloudy noon image (f) The cloudy nightfall image

Fig. 1. Same scene images.

(a) The sunny morning image (b) The sunny noon image (c) The sunny nightfall image

(d) The cloudy morning image (e) The cloudy noon image (f) The cloudy nightfall image

Fig. 2. Different scene images.
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