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“There are no low-tech industries,,
only low-tech firms”



“Stone age did not end for lack of stones”

the Oil Age will end long before the world runs out of oil

Sheikh Zaki Yamani, former oil minister of Saudi Arabia



http://breakthrough.unglobalcompact.org/disruptive-technologies/digital-agriculture/

เกษตรสมยัใหม่

http://breakthrough.unglobalcompact.org/disruptive-technologies/digital-agriculture/


http://breakthrough.unglobalcompact.org/disruptive-technologies/digital-agriculture/

การเกษตรสมัยใหม่
การใชเ้ทคโนโลยีใหมแ่ละขัน้สงูท่ีรวมอยูใ่นระบบเดียว เพ่ือใหเ้กษตรกรและผูมี้สว่นไดเ้สีย 

ในหว่งโซค่ณุคา่ทางการเกษตร พฒันา&ปรบัปรุงทัง้ประสทิธิภาพและประสทิธิผล

http://breakthrough.unglobalcompact.org/disruptive-technologies/digital-agriculture/


วิวฒันาการของการเกษตรสมยัใหม่

www.accenture.com/th-en/insight-accenture-digital-agriculture-solutions



เทคโนโลยใีหม ่และ ขัน้สงู
 ตวัอยา่ง ไดแ้ก่
 เซนเซอร์
 เครือข่ายสื่อสาร
 โดรน
 ปัญญาประดิษฐ์
 หุน่ยนต ์เครื่องจกัรอจัฉรยิะ และ อ่ืน ๆ
 อปุกรณแ์ละเครื่องมือท่ีเช่ือมตอ่กบัอินเตอรเ์น็ต

เทคโนโลยีใหม่และขัน้สงูท่ีรวมอยูใ่นระบบเดียวกนั  ใหข้อ้มลูท่ีมีคา่ 
ช่วยใหเ้กษตรกรสามารถตดัสินใจ และ ด าเนินการ ไดด้ีมากขึน้

เก็บขอ้มลู

บรหิารจดัการขอ้มลู

วิเคราะหข์อ้มลู

ใหค้  าแนะน า

+

+

+



ศกัยภาพ
 การเกษตรสมยัใหม ่มีศกัยภาพท่ีจะท าใหก้ารเกษตร :
 ไดผ้ลผลติมากขึน้

 มีความสม ่าเสมอมากขึน้ (ลดความเสี่ยง่)
 ใชเ้วลาและทรพัยากรนอ้ยลง

+ advantages for farmers

+ wider social benefits

open up new, disruptive opportunities



ปัญหาและอุปสรรค
 การเกษตรสมยัใหม ่มีศกัยภาพท่ีจะเปลี่ยนแปลงการผลิตอาหารใหโ้ลก 

แต่ :
 เป็นเรื่องใหมม่าก ๆ
 แพง

 รายละเอียดผลตอบแทนในระยะยาว ยังมน้ีอย

widespread adoption requires 

collaboration and consensus

across the value chain

IP

Employment 

impact

Security



Use innovation to increase competitiveness

ความสามารถในการแข่งขนั



Competitiveness is determined by productivity with which 

a nation uses its human, capital, and resources.

Productivity depends both on the value of products and 

services (e.g. uniqueness, quality) as well as the efficiency

with which they are produced. 

ความสามารถในการแข่งขนั



สู้ด้วยเทคโนโลยี และ นวตักรรม
สร้างความสามารถในการแข่งขนั

 เพิ่มคณุคา่ของผลติภณัฑแ์ละบรกิาร 
 เพิ่มประสทิธิภาพการผลติ 
 เพิ่มผลผลติ
 ลดตน้ทนุ 
 ใชท้รพัยากรตา่งๆ ใหมี้ประสิทธิภาพมากท่ีสดุ

It’s about doing more with less
Sustainable intensification: more yield-less water,fertilizer, pesticides
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Plant performance is determined by 3 major factors: 

genes, environment and the interaction between them (GxE)

ลักษณะปรากฏ หรอื รูปแบบปรากฏ (phenotype) 

(กรกี: φαίνω แปลว่า "เปิดเผย, แสดงออก"; กรกี: τύπος แปลว่า "รูปแบบ“)

https://twitter.com/hashtag/Plantperformance?src=hashtag_click
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%81%E0%B8%A3%E0%B8%B5%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%81%E0%B8%A3%E0%B8%B5%E0%B8%81


15https://academic.oup.com/plphys/article/187/2/699/6310753

Advances in High Throughput 3P

HT3P = high throughput plant phenotyping platform 



• Sequencing platforms 
employed for researching 
genotypes and transcripts 
assist in genomics and 
transcriptomics 

• Mass spectrometry platforms 
employed for researching 
proteins, and metabolites 
promote proteomics and 
metabolomics

• -omics platforms further 
progress multi-omics in 
systems biology.

https://academic.oup.com/plphys/article/187/2/699/6310753



•HT3Ps employed for 
phenotyping plant 
phenotypes of 

-genotype, 

- environment, and 

- management 
(G×E×M) interactions.

https://academic.oup.com/plphys/article/187/2/699/6310753
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HT3P for indoor phenotyping

www.frontiersin.org/articles/10.3389/fbioe.2020.623705/full



Beadle HTS Chamber | Agricultural Research Division

U of Nebraska-Lincoln

LemnaTec Scanalyzer 3D high-throughput plant 

phenotyping facility at the UNL: view of

the automated greenhouse (top-left); watering station 

(top-right); a plant entering the fluorescent

chamber (bottom-left); and plants on the conveyor belt 

heading towards the visible light chamber

(bottom-right).

https://ard.unl.edu/phenotyping/beadle-hts-chamber
https://ard.unl.edu/phenotyping/beadle-hts-chamber
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Ground-based field HT3P

www.frontiersin.org/articles/10.3389/fbioe.2020.623705/full



• Both pole-based and tower-basedHT3Ps are easy and low-cost to 
build and maintain, and are convenient for temporary use and multi-
site deployments to form networks.

www.frontiersin.org/articles/10.3389/fpls.2022.805738/full



• The mobile HT3P can move through the field and collect crop phenotypic 
traits in a semi-automatic or fully automatic manner, including refitted 
agricultural machinery (tractor, sprayer, or harvester), self-developed 
mechanical platform (cart or buggy), and commercial automatic platform.

www.mdpi.com/2073-4395/4/3/349



• As a gantry frame is equipped with a sensor box, and moves along the 
track and collects crop traits along XYZ directions, it becomes the 
gantry-based HT3P.

www.rothamsted.ac.uk/field-scanalyzer/equipment



• A cable-suspended HT3P is mainly composed of sensing system, data 
acquisition system, mechanical transmission system, and drive 
system. www.sciencedirect.com/science/article/pii/S0168169918314170



www.frontiersin.org/articles/10.3389/fbioe.2020.623705/full
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Aerial HT3P

www.frontiersin.org/articles/10.3389/fbioe.2020.623705/full



• RGB camera

• Multispectral camera

• Infrared thermal camera



www.frontiersin.org/articles/10.3389/fbioe.2020.623705/full



www.frontiersin.org/articles/10.3389/fbioe.2020.623705/full



www.frontiersin.org/articles/10.3389/fbioe.2020.623705/full
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Applications in High Throughput 3P

Examples:

• Improving crop productivity

• Developing crops tolerant to abiotic stress

• Pathogen and pest detection in the field

• Quantitative plant morphology (+ ปรมิาณสารส าคญั)
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Improving crop productivity

Plant performance is regulated by (G), (E), (GxE)

• Field HTP can substantially accelerate the breeding process by allowing breeders 
to predict end-of season traits, such as yield and biomass at early growth stages.

• A soybean (Glycine max) study, 2,551 genotypes were grown in different locations, and it 
was observed that yield, plant maturity, and seed size can be predicted at an early stage 
using Cubist regression because it presented the best result in comparison to Partial Least 
Squares Regression, Random Forests, Artificial Neural Networks, and Support Vector 
Regression (Yuan et al., 2019).

• The broad diversity of remote sensors enables capturing different aspects of the 
plant phenotype. 

• Different combinations of RGB, multispectral, and thermal image data associated with 
weather and soil have been employed to train deep learning models for crop yield 
forecasting.

• The models can support differentiating crop performance in relation to 
environmental regimes.
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Developing crops tolerant to abiotic stress

The development of climate resilient crops must consider the effect of 
combined abiotic stresses.

• Crop water stress

• Salt tolerance

• Frost damage/tolerance

Tools:
• infrared thermography, multispectral and hyperspectral sensors/images.

• Remotely sensed thermal data collected by satellite platforms allow mapping 
water resource use through the prediction of ET maps.
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Pathogen and pest detection in the field

Urgent needs to gain greater understanding of the ecological, phenotypic, 
and molecular basis of the interaction between plant and pathogens. 

• Disease diagnosis and severity scoring in collected leaves are available in 
several species, such as citrus, cassava, and apple.

• Machine learning models using support vector machines, CNNs, etc.

• Recent focus on developing models that use UAV-collected images to accelerate 
disease detection. 

• Field HTP is widely applied to the detection and quantification of pests. 
• RGB sensors are used to quantify leaf damage and defoliation.

• Weed detection systems can reduce herbicide application by up to 60% 
in comparison to broadcast applications. 

• RGB and multispectral images. 
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Quantitative plant morphology +++

• The description of plant morphological traits (for example, number of 

leaves, canopy cover, number of flowers, and seeds) provides a foundation to 
characterize plant phenotypic response, which is directly related to 
plant developmental stage, yield potential, and overall health. 

• Neural networks and other machine learning models have been published to 
perform leaf counting, area estimation, folding and plant growth stage 
classification, stem–leaf segmentation, and seed counting.

Plant health + natural compound 
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Wish list in HT3P

• Smarter farming

• Need field high throughput/resolution phenotyping. 

+ Fast processing ! 

• Climate change adaptation & mitigation research
• To study the effects of climatic change in crop species requires the 

datasets in which the combined stresses are observed. These datasets 
must have a detailed description of the environmental conditions and 
also, of the genetic data.

• Need controlled environment facility !



Smart farming ในขา้ว 
ครอบคลุมทุกองคป์ระกอบส าคญัใหค้รบถว้นและเชื่อมโยงสมัพนัธก์นั 

* **

*

*
* *

*

*

*

*

* Phenotyping needed



เลือกพฒันา/ใช้เทคโนโลยี และ นวตักรรม ใดก่อน

 เพิ่มประสิทธิภาพการผลิต (เพิ่มผลผลติ ลดตน้ทนุ ใชท้รพัยากรมีประสิทธิภาพ)
NOT a single limiting factors or innovations ไมไ่ดมี้ประเด็นเดียว

มีหลายประเด็น
 พนัธุ์

 การเขตกรรม
 ปุ๋ ย จดัการศตัรูพืช

 การเก็บเก่ียว
 แปรรูป
 การตลาด

 อื่นๆ …

-or-



Intelligent Farming & Smart Farming of Tomatoes



Fruit harvesting robots



Multi-spectral 
sensor

MicaSense





Pakorn, GISTDA 2018



(Pakorn, GISTDA 2018)



Satellite RS … (phenotyping needed)

Allowing better :

 Monitoring

 Managing

 Warning

 Insurance

 …

at larger scale



Agricultural uses of RS

 Agricultural mapping & surveys

 Data at different spatial, spectral & temperal resolutions

 Agricultural and crop assessment

Crop health

monitoring 

detecting diseases

assessing the impacts of severe weather events

 Change detection

 Environmental analysis

 Yield determination

 Soil analysis …

Allow better 

management



Decision support system example 



When crop growth is non-optimal, farmers will receive 
alert messages based on near real-time satellite imagery.



Satellite farming : • Using satellite 
imagery to monitor 
crop growth

• Develop accurate 
prescription maps

• This data is fed into 
tractors’ on-board 
systems to apply 
fertilizer at variable 
rates.

• The result? The 
largest possible 
harvest at the lowest 
possible cost.www.mitsui.com/jp/en/innovation/business/science_network/index.html



• vegetation density: shows the color 
variations determined by crop density 
("Normalized Difference Vegetation 
Index", or NDVI), where dark blues and 
greens indicate lush vegetation and 
reds show areas of bare soil.

• water deficit: is a map of water deficit, 
derived from the Daedalus’ reflectance 
and temperature measurements. 
Greens and blues indicate wet soil and 
reds are dry soil.

• crop stress: shows where crops are 
under serious stress, as is particularly 
the case in Fields 120 and 119 
(indicated by red and yellow pixels). 
These fields were due to be irrigated 
the following day.

From : NASA Earth Observatory

//upload.wikimedia.org/wikipedia/commons/9/9f/Daedelus_comparison,_remote_sensing_in_precision_farming.jpg
//upload.wikimedia.org/wikipedia/commons/9/9f/Daedelus_comparison,_remote_sensing_in_precision_farming.jpg


Precision agriculture: stages and tools

• Precision agriculture is a four-stage process using 
techniques to observe spatial variability:

1. Geolocation of data

2. Characterizing variability

3. Decision-making

4. Implementing practices to address variability

+ high resolution phenotyping



1) Geolocation of data

• Geolocating a field enables the farmer to overlay 
information gathered from analysis of soils and 
residual nitrogen, and information on previous crops 
and soil resistivity

• Geolocation is done in two ways:
• The field is delineated using an in-vehicle GPS receiver as 

the farmer drives a tractor around the field

• The field is delineated on a basemap derived from aerial or 
satellite imagery.



Using aerial or satellite imagery

Basker et al. LH (www.egnos-pro.esa.int) 



2) Characterizing variability

• Intra and inter-field variability may result from a 
number of factors. These include:

• climatic conditions (drought, rain, etc. ), 
• soils (texture, depth, nitrogen levels), cropping practices, 
• weeds and disease. 

• Point indicators allow them to track a crop’s status,:
• whether diseases are developing, 
• if the crop is suffering from water stress, nitrogen stress, or 

lodging, whether it has been damaged by ice and so on. 

• This information may come from weather stations 
and other sensors (soil electrical resistivity, detection 
with the naked eye, satellite imagery, etc.).



3) Decision-making

• Two strategies to adjust field inputs:
• Predictive approach: based on analysis of static indicators 

(soil, resistivity, field history, etc.) during the crop cycle.
• Control approach: information from static indicators is 

regularly updated during the crop cycle by:
• sampling:  weighing biomass, measuring leaf chlorophyll content, 

weighing fruit, etc.
• remote sensing:  measuring parameters like temperature (air/soil), 

humidity (air/soil/leaf).
• proxy-detection:  in-vehicle sensors measure leaf status; this 

requires the farmer to drive around the entire field.
• aerial or satellite remote sensing:  multispectral imagery is 

acquired and processed to derive maps of crop biophysical 
parameters.

• Decisions may be based on decision-support models 
(crop simulation models), + business value and impacts





Yara N-Sensor ALS

• This sensor system :
1. scans the crops roughly 5 to 6 metres left and right of the 

tractor lane, records the light reflection of the plants as an 
indicator of their current nitrogen uptake, 

2. translates the measured data (by using a special software) 
into fertilisation recommendations, which then 

3. are used by the applicator to vary the actually needed 
amount of fertiliser spread.

 ALS = active light source

 Xenon flash lamps for night 
work. mounted on the 
canopy of a John Deere 
tractor 

(DLG field days 2010, Germany)

www.yara.co.uk

//upload.wikimedia.org/wikipedia/commons/b/b0/Yara_N-Sensor_ALS.jpg
//upload.wikimedia.org/wikipedia/commons/b/b0/Yara_N-Sensor_ALS.jpg
file://commons.wikimedia.org/wiki/Category:DLG-Feldtage_2010




Grapevine cluster diagnostic

• These real-time sensors measure the anthocyanin 
content of dark grape clusters. 

• These measurements work out a color index, which 
allows you to monitor the phenolic maturity of 
vineyard.

1,200 grape clusters were 

measured per hectare.

Zoning functions of 

anthocyanin content : 

selective vintage, several 

areas of homogeneous 

anthocyanin quality were 

identified into the same 

block.



Classification for citrus greening infected trees

• Citrus greening disease 

(Huanglongbing or HLB)

• Multispectral (MS) and 
hyperspectral (HS) airborne 
images of citrus groves in 
Florida were acquired to 
detect citrus greening 
infected trees. 

Li et al., 2012. 



MAPPING PHYMATOTRICHUM ROOT ROT

• Phymatotrichum root rot is a serious 
and destructive disease that 
significantly reduces cotton yield 
and lowers lint quality.

• Airborne multispectral imagery for 
detecting and mapping root rot 
areas in cotton fields for site-specific 
management of the disease.

• Two-zone classification map : 

Yang et al., 2005.



4) Implementing practices to address variability

• New information and communication technologies 
(NICT) make field-level crop management more 
operational and easier to achieve for farmers. 

• Application of crop management decisions calls for 
agricultural equipment that supports variable-rate 
technology (VRT), for example varying seed density 
along with variable-rate application (VRA) of nitrogen 
and phytosanitary products.



VRT

ใชปุ้๋ ยอะไร ?





Warning system



http://euroblight.net/fileadmin/euroblight/Presentations/2_Geert_Kessel.pdf



http://euroblight.net/fileadmin/euroblight/Presentations/2_Geert_Kessel.pdf





70https://academic.oup.com/plphys/article/187/2/699/6310753

Data sharing policy issue !!!
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Benchmark dataset

Benchmark datasets are often employed as a standardized way to 
assess a new method’s performance, finding its strengths, and 
limitations (Lobet, 2017).

1. intentional, the dataset must be designed to be employed on specific tasks; 

2. relevant, the data should be coherent with the event it attempts to describe and have 
the limitations identified and clearly stated; 

3. representative, meaning that the dataset covers most cases commonly encountered 
when performing a task within the defined; 

4. sizable, the dataset must contain enough examples of each class or target to enable 
training machine learning and computer vision methods; 

5. reliable, the data points must be experimentally obtained instead of artificially 
generated and annotations must be performed by plant; 

6. descriptive, the dataset must have an extensive description of data collection 
methodology (sensors, UAV altitude), biological information (species, genotype, 
growth stage), and experimental conditions (temperature, soil, water availability). 

https://academic.oup.com/plphys/article/187/2/699/6310753
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Researchers may exploit these datasets either for phenotype comparison or employ 

them as a benchmark to assess tool performance and to support the development of 
tools that are better at generalizing between different crops and environments.

“   Many challenges prevent 

the research community from 

efficiently reusing data 

processing tools and analysis 
pipelines. “ 

https://academic.oup.com/plphys/article/187/2/699/6310753
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“ Those who have the technology will thrive; 

those who don’t will wither away.”

GPT
5.5G



Learners inherit the earth; 

while the learned find themselves 

beautifully equipped to deal with
a world that no longer exists.

Eric Hoffer


