
10 Supplementary Material

10.1 Supplementary A: Comparison of captured and annotated
ground truth images for dataset 1 and dataset 2.

(a) Abutilon theophrasti Medik. (b) Dataset 1 (c) Dataset 2

(d) Elymus repens (L.) Gould (e) Dataset 1 (f) Dataset 2

(g) Alopecurus myosuroides

Huds. (h) Dataset 1 (i) Dataset 2

(j) Amaranthus retroflexus L. (k) Dataset 1 (l) Dataset 2

(m) Chenopodium album L. (n) Dataset 1 (o) Dataset 2

Fig. 4 Comparison of captured and annotated ground truth images for dataset 1 and dataset 2.
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(a) Geranium spp. (b) Dataset 1 (c) Dataset 2

(d) Fallopia convolvulus (L.)

À. Löve (e) Dataset 1 (f) Dataset 2

(g) Setaria spp (h) Dataset 1 (i) Dataset 2

(j) Solanum nigrum L. (k) Dataset 1 (l) Dataset 2

(m) Thlaspi arvense L. (n) Dataset 1 (o) Dataset 2

Fig. 5 Comparison of captured and annotated ground truth images for dataset 1 and dataset 2.
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(a) Triticum aestivum L. (b) Dataset 1 (c) Dataset 2

(d) Veronica persica Poir. (e) Dataset 1 (f) Dataset 2

(g) Zea mays L. (h) Dataset 1 (i) Dataset 2

Fig. 6 Comparison of captured and annotated ground truth images for dataset 1 and dataset 2.

10.2 Supplementary B: Detailed Class-wise Results

10.2.1 Dataset 1

10.2.2 Performance of YOLOv8
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ö
v
e

7
8

1
1
5

7
2
.1
2

±
4
.4
6

5
8
.6
2

±
1
.8
2

6
2
.4
8

±
1
.4
0

4
4
.6
4

±
1
.0
3

S
et
a
ri
a
sp
p
.

1
3
4

2
7
5

7
6
.6
4

±
4
.7
0

4
1
.1
4

±
2
.8
1

4
9
.1
6

±
2
.1
0

2
9
.2
2

±
1
.6
3

S
o
la
n
u
m

n
ig
ru
m

L
.

5
7

3
3
1

7
9
.2
6

±
3
.1
7

8
2
.8
4

±
1
.4
0

8
6
.1
2

±
0
.8
4

5
2
.4
0

±
1
.1
9

T
h
la
sp
i
a
rv
en

se
L
.

2
7
3

1
2
0
8

8
8
.5
2

±
1
.7
1

5
1
.4
6

±
1
.4
6

6
4
.9
6

±
0
.5
5

4
2
.1
6

±
0
.6
2

T
ri
ti
cu

m
a
es
ti
vu

m
L
.

5
8

1
7
7
2

7
4
.0
4

±
1
.9
2

6
6
.8
6

±
1
.4
4

7
1
.7
8

±
1
.9
4

3
1
.7
6

±
1
.3
6

V
er
o
n
ic
a
pe
rs
ic
a
P
o
ir
.

1
0
8

3
2
2

8
6
.2
4

±
0
.6
5

6
7
.7
2

±
1
.3
2

7
2
.7
0

±
0
.9
8

3
9
.2
2

±
1
.2
3

Z
ea

m
a
ys

L
.

6
5

1
3
2
7

8
3
.7
4

±
1
.2
4

7
7
.6
4

±
1
.6
2

8
4
.7
4

±
0
.9
1

5
1
.4
4

±
0
.4
3

37



T
a
b
le

9
P
er
fo
rm

a
n
ce

o
f
Y
O
L
O
v
8
m

fo
r
a
ll
sp

ec
ie
s,

a
cr
o
ss

im
a
g
es

a
n
d
in
st
a
n
ce
s,

w
it
h
P
re
ci
si
o
n
,
R
ec
a
ll
,
A
P
5
0
a
n
d
A
P
5
0
-9
5
,
w
it
h

st
a
n
d
a
rd

d
ev

ia
ti
o
n
s
(+

/
-
S
D
)
in
d
ic
a
te
d
.
B
o
ld

v
a
lu
es

re
p
re
se
n
t
th

e
h
ig
h
es
t
v
a
lu
es
.

C
la
ss

Im
a
g
e
s

In
st
a
n
c
e
s

P
r
e
c
is
io
n

R
e
c
a
ll

A
P
5
0

A
P
5
0
-9

5

A
bu

ti
lo
n
th
eo
p
h
ra
st
i
M
ed

ik
.

4
8

1
1
6
6

7
4
.6
2

±
1
.4
1

7
5
.5
0

±
1
.8
3

7
8
.4
8

±
0
.8
9

4
3
.4
8

±
1
.2
1

E
ly
m
u
s
re
pe
n
s
(L

.)
G
o
u
ld

5
3

3
0
9

6
8
.7
6

±
3
.3
7

7
0
.4
2

±
2
.2
0

7
1
.7
6

±
1
.5
7

3
3
.4
4

±
1
.9
0

A
lo
pe
cu

ru
s
m
y
o
su

ro
id
es

H
u
d
s.

7
7

6
3
5

8
7
.1
4

±
3
.6
0

8
1
.5
2

±
0
.5
0

8
6
.7
2

±
1
.4
7

4
7
.4
6

±
1
.6
9

A
m
a
ra
n
th
u
s
re
tr
o
fl
ex
u
s
L
.

9
4

4
1
8

8
6
.9
4

±
2
.4
6

5
7
.8
0

±
1
.6
0

6
8
.4
0

±
1
.8
3

5
0
.6
2

±
1
.7
2

A
ve
n
a
fa
tu
a
L
.

7
7

1
1
3
1

7
8
.8
4

±
1
.0
8

6
2
.5
8

±
2
.3
1

7
2
.0
4

±
1
.4
1

3
9
.1
8

±
1
.1
5

C
h
en

o
po
d
iu
m

a
lb
u
m

L
.

1
0
1

3
2
9

7
9
.0
6

±
2
.4
5

5
3
.3
4

±
1
.7
0

6
5
.0
6

±
1
.1
1

3
9
.4
4

±
0
.6
7

G
er
a
n
iu
m

sp
p
.

5
3

1
3
4
7

7
8
.7
0

±
1
.9
3

5
8
.1
0

±
1
.7
5

6
5
.0
8

±
1
.6
8

2
9
.9
6

±
1
.0
5

H
el
ia
n
th
u
s
a
n
n
u
u
s
L
.

5
6

1
8
7
3

7
8
.9
8

±
1
.2
7

7
5
.6
8

±
0
.9
7

8
3
.1
8

±
1
.0
5

6
0
.6
0

±
1
.1
2

L
a
m
iu
m

p
u
rp

u
re
u
m

L
.

2
1
4

1
0
6
9

8
9
.8
2

±
1
.7
8

5
8
.3
8

±
1
.3
9

6
9
.6
2

±
0
.4
5

4
0
.6
4

±
0
.3
5

F
a
ll
o
p
ia

co
n
vo

lv
u
lu
s
(L

.)
Á
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Á
.
L
ö
v
e

7
8

1
1
5

7
3
.6
2

±
4
.6
1

5
8
.2
4

±
1
.5
5

6
1
.0
4

±
1
.0
5

4
5
.5
0

±
0
.6
2

S
et
a
ri
a
sp
p
.

1
3
4

2
7
5

7
9
.6
2

±
1
.8
3

4
5
.5
6

±
1
.2
6

5
4
.2
4

±
1
.0
7

3
3
.4
4

±
0
.4
1

S
o
la
n
u
m

n
ig
ru

m
L
.

5
7

3
3
1

8
0
.2
2

±
0
.9
4

8
0
.4
0

±
1
.5
4

8
5
.9
0

±
0
.5
4

5
3
.1
2

±
0
.2
6

T
h
la
sp
i
a
rv
en

se
L
.

2
7
3

1
2
0
8

8
4
.4
2

±
0
.7
2

5
0
.4
4

±
0
.4
7

6
2
.1
0

±
0
.8
6

4
0
.3
4

±
0
.7
2

T
ri
ti
cu

m
a
es
ti
vu

m
L
.

5
8

1
7
7
2

7
5
.2
0

±
0
.6
6

6
6
.1
2

±
1
.1
0

7
3
.1
4

±
0
.4
4

3
2
.9
0

±
0
.5
0

V
er
o
n
ic
a
pe
rs
ic
a
P
o
ir
.

1
0
8

3
2
2

8
1
.7
0

±
2
.6
1

6
8
.8
8

±
1
.2
3

7
2
.0
8

±
0
.5
7

4
1
.3
2

±
0
.5
3

Z
ea

m
a
y
s
L
.

6
5

1
3
2
7

8
3
.6
8

±
1
.2
9

7
7
.2
0

±
1
.0
5

8
5
.5
6

±
0
.7
3

5
2
.0
8

±
0
.3
8

46



10.2.4 Performance of YOLOv10

47



T
a
b
le

1
7

P
er
fo
rm

a
n
ce

o
f
Y
O
L
O
v
1
0
x
fo
r
a
ll
sp

ec
ie
s,

a
cr
o
ss

im
a
g
es

a
n
d
in
st
a
n
ce
s,

w
it
h
P
re
ci
si
o
n
,
R
ec
a
ll
,
A
P
5
0
a
n
d
A
P
5
0
-9
5
,
w
it
h

st
a
n
d
a
rd

d
ev

ia
ti
o
n
s
(+

/
-
S
D
)
in
d
ic
a
te
d
.
B
o
ld

v
a
lu
es

re
p
re
se
n
t
th

e
h
ig
h
es
t
v
a
lu
es
.

C
la
ss

Im
a
g
e
s

In
st
a
n
c
e
s

P
r
e
c
is
io
n

R
e
c
a
ll

A
P
5
0

A
P
5
0
-9

5

A
bu

ti
lo
n
th
eo
p
h
ra
st
i
M
ed

ik
.

4
8

1
1
6
6

7
7
.3
2

±
1
.7
8

7
4
.9
0

±
1
.6
6

8
0
.1
4

±
1
.3
1

4
5
.7
6

±
1
.7
6

E
ly
m
u
s
re
pe
n
s
(L

.)
G
o
u
ld

5
3

3
0
9

7
1
.6
6

±
2
.0
0

7
2
.9
4

±
1
.8
0

7
5
.0
8

±
0
.4
9

3
6
.3
4

±
0
.3
9

A
lo
pe
cu

ru
s
m
y
o
su

ro
id
es

H
u
d
s.

7
7

6
3
5

9
0
.1
0

±
2
.1
0

8
2
.8
6

±
0
.8
2

8
8
.2
6

±
0
.5
4

4
9
.5
0

±
1
.3
8

A
m
a
ra
n
th
u
s
re
tr
o
fl
ex
u
s
L
.

9
4

4
1
8

8
5
.2
0

±
1
.9
6

5
8
.3
0

±
1
.3
2

6
8
.6
0

±
1
.0
0

5
1
.2
8

±
0
.4
8

A
ve
n
a
fa
tu
a
L
.

7
7

1
1
3
1

7
8
.8
8

±
1
.3
5

6
6
.3
0

±
1
.0
4

7
3
.5
2

±
0
.6
1

4
1
.3
4

±
0
.9
9

C
h
en

o
po
d
iu
m

a
lb
u
m

L
.

1
0
1

3
2
9

8
1
.6
2

±
3
.2
7

5
6
.3
4

±
1
.3
4

6
6
.7
2

±
0
.5
4

4
0
.7
2

±
0
.5
1

G
er
a
n
iu
m

sp
p
.

5
3

1
3
4
7

7
9
.9
0

±
2
.3
3

5
7
.5
6

±
0
.7
6

6
6
.8
6

±
2
.2
3

3
1
.8
6

±
1
.4
2

H
el
ia
n
th
u
s
a
n
n
u
u
s
L
.

5
6

1
8
7
3

8
0
.5
4

±
1
.2
2

7
4
.8
2

±
0
.8
2

8
3
.0
0

±
0
.7
5

6
0
.8
2

±
0
.6
1

L
a
m
iu
m

p
u
rp

u
re
u
m

L
.

2
1
4

1
0
6
9

8
9
.4
4

±
1
.0
9

5
7
.1
8

±
0
.7
0

6
7
.3
8

±
0
.8
6

3
9
.6
0

±
1
.2
3

F
a
ll
o
p
ia

co
n
vo

lv
u
lu
s
(L

.)
Á
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ö
v
e

7
8

1
1
5

7
7
.3
2

±
5
.8
5

5
7
.6
6

±
1
.9
9

6
2
.2
4

±
2
.5
5

4
4
.3
4

±
1
.7
3

S
et
a
ri
a
sp
p
.

1
3
4

2
7
5

7
7
.8
6

±
2
.7
1

4
3
.5
0

±
1
.7
1

4
9
.2
8

±
1
.0
1

3
0
.2
4

±
1
.2
7

S
o
la
n
u
m

n
ig
ru

m
L
.

5
7

3
3
1

8
0
.8
8

±
2
.3
4

8
4
.7
8

±
0
.9
7

8
9
.1
8

±
0
.6
8

5
4
.2
4

±
1
.5
1

T
h
la
sp
i
a
rv
en

se
L
.

2
7
3

1
2
0
8

8
9
.6
2

±
1
.3
9

5
1
.5
2

±
0
.7
9

6
4
.0
8

±
0
.5
7

4
1
.7
4

±
0
.5
1

T
ri
ti
cu

m
a
es
ti
vu

m
L
.

5
8

1
7
7
2

7
6
.9
4

±
1
.3
5

6
6
.2
6

±
1
.1
3

7
2
.4
8

±
1
.1
6

3
2
.2
0

±
0
.9
7

V
er
o
n
ic
a
pe
rs
ic
a
P
o
ir
.

1
0
8

3
2
2

8
5
.3
8

±
2
.6
5

6
7
.3
4

±
1
.1
3

7
2
.3
2

±
1
.5
6

3
9
.0
2

±
1
.4
5

Z
ea

m
a
y
s
L
.

6
5

1
3
2
7

8
4
.6
8

±
0
.8
8

7
7
.6
0

±
1
.5
5

8
4
.6
4

±
0
.6
5

5
1
.8
4

±
0
.5
0

49



T
a
b
le

1
9

P
er
fo
rm

a
n
ce

o
f
Y
O
L
O
v
1
0
m

fo
r
a
ll
sp

ec
ie
s,

a
cr
o
ss

im
a
g
es

a
n
d
in
st
a
n
ce
s,

w
it
h
P
re
ci
si
o
n
,
R
ec
a
ll
,
A
P
5
0
a
n
d
A
P
5
0
-9
5
,
w
it
h

st
a
n
d
a
rd

d
ev

ia
ti
o
n
s
(+

/
-
S
D
)
in
d
ic
a
te
d
.
B
o
ld

v
a
lu
es

re
p
re
se
n
t
th

e
h
ig
h
es
t
v
a
lu
es
.

C
la
ss

Im
a
g
e
s

In
st
a
n
c
e
s

P
r
e
c
is
io
n

R
e
c
a
ll

A
P
5
0

A
P
5
0
-9

5

A
bu

ti
lo
n
th
eo
p
h
ra
st
i
M
ed

ik
.

4
8

1
1
6
6

7
6
.2
2

±
0
.9
1

7
5
.6
8

±
0
.8
5

7
9
.9
4

±
0
.4
5

4
5
.1
8

±
0
.7
1

E
ly
m
u
s
re
pe
n
s
(L

.)
G
o
u
ld

5
3

3
0
9

7
1
.6
8

±
2
.5
5

7
1
.1
6

±
1
.8
6

7
4
.5
6

±
1
.1
7

3
4
.7
2

±
1
.0
6

A
lo
pe
cu

ru
s
m
y
o
su

ro
id
es

H
u
d
s.

7
7

6
3
5

9
0
.1
8

±
0
.6
8

8
2
.6
2

±
0
.8
8

8
8
.3
2

±
0
.7
6

4
9
.9
2

±
0
.8
3

A
m
a
ra
n
th
u
s
re
tr
o
fl
ex
u
s
L
.

9
4

4
1
8

8
6
.3
8

±
0
.9
7

5
7
.5
2

±
2
.0
6

6
8
.4
8

±
1
.3
1

5
1
.7
6

±
0
.9
9

A
ve
n
a
fa
tu
a
L
.

7
7

1
1
3
1

8
0
.1
0

±
1
.4
1

6
5
.2
0

±
0
.9
0

7
3
.5
4

±
0
.8
5

4
0
.3
8

±
0
.4
8

C
h
en

o
po
d
iu
m

a
lb
u
m

L
.

1
0
1

3
2
9

7
8
.4
0

±
2
.4
4

5
5
.9
6

±
1
.2
4

6
6
.7
0

±
0
.9
2

4
0
.6
6

±
0
.9
3

G
er
a
n
iu
m

sp
p
.

5
3

1
3
4
7

7
9
.0
4

±
1
.5
4

5
7
.1
8

±
0
.9
8

6
6
.2
0

±
1
.1
8

3
1
.9
0

±
1
.1
8

H
el
ia
n
th
u
s
a
n
n
u
u
s
L
.

5
6

1
8
7
3

8
0
.3
6

±
0
.9
4

7
3
.9
6

±
0
.3
4

8
2
.6
2

±
1
.1
5

6
0
.5
8

±
0
.9
3

L
a
m
iu
m

p
u
rp

u
re
u
m

L
.

2
1
4

1
0
6
9

9
0
.2
4

±
1
.1
0

5
7
.2
6

±
1
.2
0

6
7
.7
4

±
0
.9
0

4
0
.0
4

±
0
.8
1

F
a
ll
o
p
ia

co
n
vo

lv
u
lu
s
(L

.)
Á
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10.2.5 Performance of RT-DETR
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10.2.6 Dataset 2

10.2.7 Performance of YOLOv8
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