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The application can be accessed by scanning

« The wild blueberry (Vaccinium angustifolium  More than 15000 images were collected in April, this QR code, or by visiting
Ait.) is a perennial crop native to northeastern May, and June 2019 and 2020 in northern and R o oy e e s S
North America. central Nova Scotia.

 Weeds, including bunchberry (Cornus canadesis « Images were sorted by the most prevalent
L.), goldenrod (Solidago spp.), hair fescue weed shown in the frame if more than one | | |
(Festuca filiformis Pourr.), hawkweed (Hieracium species was present. * Accuracy may be |mprov_ed by using images
spp.), and sheep sorrel (Rumex acetosella L.) . 800 images of each target weed and 800 that contain only one species of weed.
limit wild blueberry yield. images of bare field with no weeds were * The rescaling layers used in EfficientNet-B0 are

AR R IO SR T S Y SRS e selected for use with the CNNs. not available in Tensorflow.]JS as of the current

« 70% of the images (4080) were used for ver5|on.(3.6..0). .

u ]
it of in the users’ browser would allow for different
reserved for valldatlng them.
Rt - -
. . CNNs such as EfficientNet-B0O to be used.
 Google Colab was used to train MobileNet and
D = . . CNN Weed Classifi Management Options* Cite
" TH —-_— { 9) . . . .
I C I e n t et u S I n g e n S O r O W a n e ra S - O ee ass' er Bunchberrg If you wish to use this work, please cite our paper in the ASABE
Yz S i) B INGRT RS S s Bunchberry [Cornus canadensis L] is susceptible to spot| AIM 2021 conference proceedings:
& ‘ \‘ AN 9. 2 ;:\l.‘»‘/,,. = 7 > .“':'I_ > This is an application for classifying weeds in wild blueberry | treatments of tribenuron-methyl [Spartan], although it may const citetion = () => |
',_:" = - 'r;_j«"", g = y \ P, ) - - - - fields using the MobileNet (Howard et al., 2017) Convolutional | require subsequent applications in future years (Government of title = 'Convolutional Neural Network Web Application f
Sea BTSN » Both networks were trained twice. First with a
/ | & =7 LA B OAETTY 7 Z ? e g o
XA T o e NN $ fescue, sheep sorrel, hawkweed, goldenrod, and bunchberry. Goldenrod nrGeTitle = '2021 ASABE:Afinual Titerrational Mesting'
& A g i X 2 L3 - - MobileNet was trained on Google Colab (Bisong, 2019) using Goldenrods [ Solidago spp.] are best managed with mesotrione procCity = 'Virtual';
i L . TensorFlow (Abadi et al, 2015) and Keras (Chollet et al., 2020). . , GEPD, nea ; : doi = '10.13031/aim.2100661";
ho f< 2 ; : [Callisto] or glyphosate [Roundup] (Faroogq, 2018; Governmen tl i3;
i N , The website runs on the ReactJS framewor k (Facebook Inc. & of New Brunswick. 2017) 2
i Walke, 2021) and processes the MobileNet model in your ' '
-:, :" browser USing Tensor flow.JS (SmllkOV et O|., 2019) This HGIF FeSCUG :“‘_ Hennessy an ‘l’_Jv '\r‘ in coliaboration with the Wid B
Ay a O e a ye rS u n roze n . applicaton was presented at ASABE AIM 2021 with a | Pronamide [Kerb SC] is the best option for managing Nair | tommons s o i soetem S To Asicaton sl o rormaton ond dot
& corresponding_paper in the conference proceedings. fescue [Festuca filiformis pourr] (Government of New|:
;}I* _ ) ) ) ) To use the application, capture an image of the weed from Brunsw ick, 2017; White, 2019): Applications of gIL_Jfosino't_e [Ignite | =
.‘ . : 4 e WO, .“L”’ BONKIRT S 1 P directly above from a height of around 1 metre. Alternatively, SN] and foramsu Ifuron [Opt'oh 2‘25AOD] suppress hair fescue, e
TSRS QBT R O it ] O s s web application was written in JavaScrip et e S s o usond e e | 91 i s o, 20
e o < SO0 & N R B A ad AT < N A R SN PR AGEatalp, SRS _ e e S P i Py, S VT = let the deep learning algorithm do the work! Hawkweed :
= = . Hawkweeds [Hieracium spp.] are susceptible to clopyralid|=®
1) bunchberry, 2) goldenrod, 3) hair fescue, 4) hawkweed, usin th e Re a ct] S f ramewo rk fo r users to B | [Lontrel 360 ECT and dicamba [Banvel 1) while hexazinone | s
< %, [Velpar DF] suppresses it (Eriavbe, 2015).

5) bare field (ho weeds), 6) sheep sorrel.

= u LN ok n sl | Sheep Sorrel
- - - u p I O a d th e I r I a g e S fo r CI a S S I fl Ca tl O n ‘ Dicamba [Banvel II] is currently the best option for managing| References

» Herbicides needed for effective management of i ' B (o e i S S e . e, i o2, .
) \ Brunswick, 2017), while hexazinone [Velpar DF] and pronamide et al. (2015). TensorFlow: Large-Scale Machine Learning on
u o [Kerb SC] have varying levels of success (Hughes et al., 2016; Heterogeneous Distributed Systems. In Google Research.

d ies b - « MobileNet was converted from Keras to Q| [ereseaizomy el R 000 005
W e e S Va rI e S y S p e C I e S ] S Bisong, E. (2019). Google Colaboratory. In Building Machine
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Screenshots of the web application.

Conclusions

biannual meetings, email dispatches, and a Results & Discussion
telephone hotline.

» Convolutional Neural Networks (CNNs) provide  * EfficientNet-BO (93.5%) produced a greater
accurate, real-time image identification. overall accuracy on the validation dataset than

MobileNet (77.2%) after two training cycles.

 This application will help growers use optimal
management practices, thus increasing the

« A web-based application which provides field-

specifig _i_nformation using CI\_|Ns will improve sustainability of the industry.
accetS_S|b|I|ty to  updates in management + A better dataset and backend processing with
practices. EfficientNet-B0O will help improve classification.
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