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Building Blocks

% Declaring Neural Distributional Facts (NDFs) Predict + localise digits without bounding box supervision

humid ~ bernoulli(0.5).
cloudy (8% ~ categorical(cloudy_net(§%)). Input Output

temp(§%) ~ normal (temp_net(§9%)).
S " () () () ()

% Reasoning with Probabilistic Comparison Formulas (PCFs)
rainy (€%) :- humid, cloudy(§%) =\= 0.

good_weather(§%) :- temp(§9) < 0, rainy(§9). Neural-Symbolic Architecture
good weather(§%) :- temp($%) > 20, not rainy(§9%). . . .
Box regression Mask classification

% Querying probabilities of logical statements
query (good_weather(image 020823))

Inference

Logic represented by tractable prob- Neural distributions as weighing box (X) ~ class(Mask) ~
abilistic circuit functions generalisednormal (X). categorical(class_net(Mask)).

left right(mm, s, B8, B®) :- supervise(ms, =, B, H) :

box(mm) < box(mm), class(mm) =:= 1, class(-)
:Il box(mm) < box(mm), class(m) =:=5, class(mm)
box(m®) < box(mm) .

Box ordering Supervision

Method Results

acc. loU

’D(temp( g‘:’) < G) — /]l(X < O) DeepSeaProblog  93.77 &+ 0.57 17.69 4 0.23

LTN /6.50 ==12.10 10.73 = 1.69
Neural Baseline 54.71 + 14.33 6.26 4= 1.77

NeSy Generation

Obstacles Task 1: Distant Learning Task 2: Conditional Generation

m Indicator functions are not differentiable learn to fillin[? —? =5 Zero-shot completion of

ot - ? =5 in same style.
retaxation

L(c(x)) pa(x) — o (7 - C(X)) PA(X)

m Sampling approximation blocks gradient

o(r-c(X) pa(x)  PRIEEEONo c(ra(w))) p(u)

Result
Convergence to unbiased gradients Efficient backpropagation through Links
for 7 — 4o0. the deep probabilistic-logical model
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