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1 Reproducibility

We provide code of our LSCM model in the folder named code of lscm which is
under the same directory as this PDF file.

2 Mutan Fusion

Our model takes an image and a referring expression with T words as in-
put. We use a CNN backbone and a LSTM [2] to extract visual feature Vi ∈
RH×W×Cv , i ∈ {2, 3, 4, 5} corresponding to different stages in CNN, and words
features Q ∈ RT×Cl . Since we conduct the same operations on each level of the
visual features, we use V to denote a single level of them for ease of presentation.
We also use an 8D spatial coordinate feature [4] denoted as P ∈ RH×W×8. The
simplified Mutan fusion [1] which we adopt to fuse {V,Q, P} is conducted as
follows:

Ṽ = Conv([V, P ]), (1)

L = MaxPool(Q), (2)

Mj = (LW1j)� (Ṽ W2j), (3)

M =

r∑
j=1

Mj , (4)

where [, ] denotes concatenation operation, W1j ∈ RCl×Ch , W2j ∈ RCv×Ch are
learnable parameters, � denotes elementwise multiplication, r is a hyperparam-
eter set as 5 in our experiments, M ∈ RH×W×Ch is the output multimodal
feature.

3 Qualitative Results

Qualitative results of our model on four benchmark datasets including UNC [6],
UNC+ [6], G-Ref [5] and ReferIt [3] are illustrated in Fig. 1. Our model can
well generalize to multiple datasets with different characteristics such as length
of expression and entity categories.
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Query: “donut at the bottom of picture”

UNC

Query: “woman wearing sunglasses”

UNC+

Query: “water”

ReferIt

Query: “the large sandwich that is on the plate next to the knife”

G-Ref

(a) (b) (c)

Fig. 1.Qualitative results of our model on four benchmark datasets. (a) Original image.
(b) Prediction of our model. (c) Ground-truth.
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