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Introduction
• “Taskonomy”describes the task relationships found through transfer learn-

ing using computer vision models1.
• The Goal: Does the brain represent task information the similar way as

found through transfer learning?
• BOLD50002 – fMRI dataset using stimuli sampled from ImageNet, COCO

and SUN.

Model Performance - Whole Brain
Scene Classification

Correlation

Distance 2D Segmentation

3D vs. 2D
3D vs. 2D Keypoints 3D vs. 2D Edges

3D

2D

Neural Taskonomy

O
bj

ec
t C

la
ss

2D
 S

eg
m

.
S

em
an

tic
 S

eg
m

.
S

ce
ne

 C
la

ss
D

en
oi

si
ng

2D
 E

dg
es

O
cc

lu
si

on
 E

dg
es

Ji
gs

aw
A

ut
oe

nc
od

in
g

C
ol

or
3D

 K
ey

po
in

t
R

es
ha

di
ng

D
is

ta
nc

e
D

ep
th

N
or

m
al

s
La

yo
ut

2.
5D

 S
eg

m
.

2D
 K

ey
po

in
t

In
pa

in
tin

g
C

ur
va

tu
re

V
an

is
hi

ng
 P

ts
.

Object Class
2D Segm.

Semantic Segm.
Scene Class

Denoising
2D Edges

Occlusion Edges
Jigsaw

Autoencoding
Color

3D Keypoint
Reshading

Distance
Depth

Normals
Layout

2.5D Segm.
2D Keypoint

Inpainting
Curvature

Vanishing Pts.

0.2

0.4

0.6

0.8

1.0

2D
Se
gm

.
2D

Ke
yp
oi
nt
s

Co
lo
r

2D
Ed
ge
s

Va
ni
sh
in
g
Pt
s.

De
no
isi
ng

Jig
sa
w

In
pa
in
tin
g

Au
to
en
co
di
ng

Cu
rv
at
ur
e

Se
m
an
tic

Se
gm

.
Oc
clu

sio
n
Ed
ge
s

Re
sh
ad
in
g

Di
st
an
ce

La
yo
ut

De
pt
h

3D
Ke
yp
oi
nt

2.
5D

Se
gm

.
No

rm
al
s

Ob
je
ct
Cl
as
s.

Sc
en
eC

la
ss
.

Brain

Taskonomy

Conclusions
• Task-specific models are useful for explicating the neural encoding of

task-related information.
• Features from 2D tasks and 3D tasks recruit distinct regions of visual

cortex (3D features preferred).
• The neural representation of different tasks can be used to infer the

relationships between tasks.
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• We extracted features from the latent spaces of 21 vision tasks in
the Taskonomy model bank1 and constructed encoding models with
individual task representation spaces to predict brain activity (about
50,000 voxels) to images. Similarity among prediction maps were
then used to infer the relationships between tasks.
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