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Abstract

Recent years have witnessed the emergence of vari-
ous techniques proposed for text-based human face gen-
eration and manipulation. Such methods, targeting at
bridging the semantic gap between text and visual con-
tents, provide users with a deft hand to turn ideas into
visuals via the interface of text and enable more di-
versified multimedia applications. However, due to the
flexibility of linguistic expressiveness, the mapping from
sentences to desired facial images is clearly many-to-
many, causing ambiguities during text-to-face genera-
tion. To alleviate these ambiguities, we introduce a local-
to-global framework with two graph neural networks
(one for geometry and the other for appearance) em-
bedded in to model the inter-dependency among facial
parts. This is based upon our key observation that the
geometry and appearance attributes among different fa-
cial components are not mutually independent, i.e., the
combinations of part-level facial features are not arbi-
trary and thus do not conform to a uniform distribu-
tion. By learning from the dataset distribution and en-
abling recommendations given partial descriptions of
human faces, these networks are extremely suitable for
our text-to-face task. Our method is capable of gen-
erating high-quality attribute-conditioned facial images
from text. Extensive experiments have confirmed the su-
periority and usability of our method over the prior art.
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1. Introduction

How does a certain character in a novel look like visu-
ally? This is a common question raised by readers when
they are immersed into the content of a novel and won-
der more details behind the text. Can we reconstruct the
faces in the novel simply from textual descriptions [29] Al-
though it sounds impossible in the past, this depiction-to-
visualization procedure has the potential to become reality
now, enabled by the fascinating progresses of human face
generation and manipulation methods as well as natural lan-
guage processing techniques. Inspired by this, in this work,
we aim at visualizing such depiction by building an inter-
face for converting the textual descriptions to human faces,
and introduce a recommendation mechanism for proposing
coherent faces given partial descriptions.

Efforts have been devoted to the field of text-based im-
age generation in previous years, but not until recently do
such methods begin to apply to facial images. Thanks to the
visual-linguistic joint representation ability of CLIP [24], a
series of works (e.g., [21, 40]) derive in this domain. By
attempting to bridge the semantic gap between the visual-
linguistic joint latent space of CLIP and the latent space of
the state-of-the-art face generation model, StyleGAN [12],
such methods are capable of generating and editing face
images with specific attributes that are semantically con-
sistent with the given text prompts (e.g., glasses, hairstyle,
emotions and expressions), and have achieved impressive
results. A concurrent study from [10] also provides a pow-
erful tool for interactive editing of face images using text
as hints. They model the mapping from the textual editing
instructions to the editing directions in the StyleGAN latent
space as a semantic field.

Different from previous works, our work sheds light
on a text-guided face generation process rather than using



TEXT INPUT

/ La dame aux camélias
(Alexandre Dumas fils, 1848)

END-TO-END

She has oval face, arch eyebrows, straight nose, parted mouth and black hair.

...... It was impossible to see more charm in
beauty than in that of Marguerite...Set, in an
oval of indescribable grace, two black eyes, sur-
mounted by eyebrows of so pure a curve that it
seemed as if painted; veil these eyes with lovely
lashes, which, when drooped, cast their shadow
on the rosy hue of the cheeks; trace a delicate,
straight nose, the nostrils a little open, in an
ardent aspiration toward the life of the senses;

design a regular mouth, with lips parted gra-
ciously over teeth as white as milk; colour the
skin with the down of a peach that no hand has
touched, and you will have the general aspect of
that charming countenance. The hair, black as
jet, waving naturally or not, was parted on the
forehead in two large folds and draped back
over the head, leaving in sight just the tip of the
ears, in which there glittered two diamonds,
worth four to five thousand francs each. ......

/ oval face /

/ arch eyebrows /

/ straight nose / / parted mouth / / black hair /

Figure 1. We present a novel pipeline for text-driven face generation, supporting intuitive control over the part-level geometry and appear-
ance of generated facial images using text as the only input (Right-top, manually simplified from a novel paragraph on the Left.). Our
pipeline inherently supports both end-to-end text-to-face generation (Right-middle) and sequential generation (Right-bottom), as illustrated

here.

texts to guide the editing process of human faces, and we
explicitly model the geometry and appearance features in
the pipeline in a disentangled way, rather than an entan-
gled representation as a StyleGAN latent feature, bringing
more flexibility for part-level control. Moreover, we are en-
abling more attributes to be controlled via text, while pre-
vious methods only generate poor editing results on these
attributes, as illustrated in our experiments. To this end,
we propose a multi-stage framework comprising four parts,
namely Text Parsing Module, Feature Extraction Module,
Graph Recommendation Module, and Global Generation
Module. The Text Parsing Module maps sentence inputs
into attribute-value pairs, thus providing a simple yet ac-
curate way of finding key textual hints. The Feature Ex-
traction Module is responsible for disentangling the geom-
etry and appearance features for each facial component, fol-
lowed by a Graph Recommendation Module, which learns
the inference relationship among facial components. Fi-
nally, the geometry and appearance features optimized by
the Graph Recommendation Module are transformed into
photo-realistic images by the Global Generation Module.

We summarize our main contributions as follows:

* We enable detailed part-level attribute-conditioned
face generation from textual descriptions, enabling
more controllable attributes than previous methods.

* We incorporate graph neural networks (GNN) into the
generation process of face images, enabling geome-
try and appearance recommendation upon given con-
ditions from text.

2. Related works
2.1. Neural Face Generation and Editing.

The prosperity of deep neural networks has demon-
strated their capability in the literature of human face gen-
eration and editing. To generate face images with high fi-
delity, Karras et al. [12] propose StyleGAN and a series of
its variants [ 13, 1 1]. These models are capable of generating
high-resolution photo-realistic faces by randomly sampling
from a latent distribution pz(z) and are robust to noisy in-
puts, thus inducing an abundance of follow-up works (e.g.,
[20, 1, 33]), which explore the properties of its intermedi-
ate latent space W to implement conditional face generation
and editing. While StyleGAN-based methods could bene-
fit from the unprecedented generation ability of StyleGAN
and generate photo-realistic human faces, non-StyleGAN-
based methods are deft in this domain as well. For exam-
ple, Chen et al. [3] propose a structural framework to disen-
tangle the geometry features from the appearance features,
using sketch as intermediary. Lee et al. [15] adopt seman-
tic masks as an intermediary for flexible face manipulation
while preserving identity and fidelity.

Although these methods are promising in generating
and/or manipulating human face images, they do not im-
plicitly take into account the inherent coherence among the
appearances and geometric features of facial components,
thus being incapable of understanding high-level seman-
tics and structures of human faces, let alone recommend-
ing and generating faces with geometrically coherent and
appearance-consistent human faces. In contrast, our work
explicitly models the relationship among facial part geome-



