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Abstract

The study of facial features and their association with per-
sonality traits has long been a subject of interest across vari-
ous disciplines, including psychology and anthropology. De-
spite limited scientific support for direct correlations between
facial structure and personality, people often intuitively as-
sociate certain facial features with specific character traits.
Building on this idea, this paper presents a facial expression
and pose recommender system that utilizes early face recog-
nition techniques, specifically facial landmark-based meth-
ods, to guide users in optimizing their expressions and po-
sitioning for different social contexts. The system relies on
the detection of facial landmarks - predefined points on the
face that correspond to key features such as the eyes, eye-
brows, nose, mouth, and jawline - coupled with geometric
distance measurements and angular comparisons. Although
these methods, including Active Shape Models (ASM) and
Active Appearance Models (AAM), are limited by their sen-
sitivity to pose variation, lighting, and aging effects, they re-
main highly effective in applications such as character trait
identification. Pose and expression variations are pivotal in
recommender system. The proposed system computes the rel-
ative distances between a user’s facial landmarks and those of
stereotypical faces, providing tailored recommendations for
adjustments in facial expressions and positioning. These rec-
ommendations are designed to enhance user presentation in
various scenarios, including public speaking, social interac-
tions, and professional engagements, by aligning facial fea-
tures with traits like confidence, intelligence, and trustwor-
thiness.

I. Introduction

The relationship between facial features and character traits
has been a subject of inquiry across multiple disciplines, in-
cluding psychology, anthropology, and the historically dis-
credited field of physiognomy. While contemporary scien-
tific research does not support strong correlations between
facial morphology and personality traits, people persistently
and intuitively associate specific facial features with char-
acter attributes. Empirical studies have demonstrated that
facial features influence the perception of traits such as
trustworthiness and dominance (Olivola, Funk, and Todorov
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2014). Furthermore, research suggests that individual facial
features significantly affect how people interpret and evalu-
ate human faces (Diego-Mas et al. 2020).

Despite the weak scientific basis for these associations,
stereotypical facial perceptions continue to shape social in-
teractions, media portrayals, and public judgments. For ex-
ample, in the film industry, casting decisions frequently
align with these stereotypes; actors with a strong jawline
and broad face are often selected to portray assertive lead-
ers (Zuckerman et al. 2003). Similarly, historical figures,
such as John F. Kennedy, strategically refined their facial ex-
pressions and positioning to project intelligence and author-
ity on television (Hellweg, Pfau, and Brydon 1992), demon-
strating the real-world impact of facial presentation in shap-
ing public perception.

Given the increasing prevalence of video-based commu-
nication in professional and social contexts, optimizing fa-
cial expressions and positioning has become more relevant
than ever. We propose a facial expression and pose recom-
mender system that leverages facial stereotype identification
to assist individuals in refining their appearance for differ-
ent scenarios. The system will analyze a series of photos or
videos to assess facial expressions and positioning, gener-
ating personalized recommendations to enhance visual im-
pact. Specifically, the system will offer tailored guidance for
various contexts, including:

We propose a facial expression and pose recommender
system that utilizes facial stereotype identification to help in-
dividuals optimize their expressions and positioning for dif-
ferent contexts, particularly in the era of video-based com-
munication. The proposed system will analyze a series of
photos or videos, assessing expressions and facial position-
ing to determine the most effective presentation. Users will
receive recommendations for facial expressions and posi-
tioning tailored to specific scenarios, such as:

* Confidence and Leadership (e.g., for public speaking or
interviews)

* Passion and Affection (e.g., for social interactions or me-
dia appearances)

¢ Intelligence and Trustworthiness (e.g., for professional
engagements or negotiations)

By integrating established facial metrics, this system aims
to provide users with actionable insights to optimize their



facial expressions and positioning, enhancing their ability to
convey desired traits effectively.

II, Methodology

The proposed facial expression and pose recommender sys-
tem leverages facial landmarks, a fundamental feature of
early face recognition systems, to guide users in adjusting
their facial expressions and positioning. The system com-
putes the distances between facial landmarks of a user and
those of a known stereotypical face to provide personalized
recommendations. In addition to these absolute distances,
the relative relationships between landmarks are also uti-
lized to refine the system’s recommendations.

Facial Landmark Detection

Facial landmarks are predefined points on the face that rep-
resent its geometric structure, playing a crucial role in facial
recognition systems. These key points typically correspond
to prominent facial features, such as the eyes, eyebrows,
nose, mouth, jawline, and the overall contour of the face.
The process of facial landmark detection involves identify-
ing and marking these critical points, which are then used to
construct a geometric representation of the face. This repre-
sentation can be compared against a database of known faces
to assess similarity and enable recognition.

Early face recognition systems relied heavily on these
landmarks to extract meaningful geometric information,
which facilitated tasks such as face detection, alignment, and
identification. For instance, one of the first automated face
recognition systems, utilizing facial features like eye spac-
ing and chin shape, was developed in (Kanade 1973). Eigen-
faces relied on geometry-based comparisons (Turk and Pent-
land 1991). A statistical model called Active Shape Models
(ASM) was introduced in (Cootes et al. 1995). It identified
facial landmark points and matched them based on shape
variance In (Cootes, Edwards, and Taylor 2001), Active Ap-
pearance Models (AAM), was developed. It employed these
landmarks as a foundation for tracking facial deformations
under varying conditions, such as changes in pose, expres-
sion, and illumination. More recently, Dlib’s 68-point facial
landmark detector has been widely adopted, as described
in (Kazemi and Sullivan 2014).

Although landmark-based methods were critical in the
early stages of face recognition technology, they exhib-
ited limitations when exposed to variations in pose, light-
ing, and aging effects (Li and Jain 2005). These challenges
led to the development of deep learning-based face embed-
dings, which capture more abstract and invariant facial char-
acteristics (Schroff, Kalenichenko, and Philbin 2015). De-
spite these advancements, landmark-based methods remain
highly suitable for character trait identification for the fol-
lowing reasons:

* Explicit Matching Relationships — Unlike deep neural net-
work (DNN)-based systems, which provide implicit fea-
ture associations, facial landmark methods offer direct
mappings between facial structures and predefined stereo-
typical character traits.

¢ Quantifiable Trait Probabilities — Facial landmark match-
ing allows the calculation of discrete probabilities for spe-
cific personality traits, enabling numerical associations
with varying levels of trait intensity.

* Pre-Aligned Face Photos — The face images provided to
the system are already well-positioned, thus eliminating
the need for advanced pose invariance and distortion cor-
rection. Indeed, Pose variance is critical for the recom-
mender system. This negates the advantages that DNN-
based systems typically have in handling such variations,
making point grid methods more effective for this context.

Feature Extraction

To refine the system’s recommendations, the relative dis-
tances between key landmarks, such as the distance between
the eyes, nose width, and jawline shape, are measured. The
cosine similarity coefficient is used to assess the angular
proximity between these facial features. The distance be-
tween a user’s facial landmarks and those of a known stereo-
typical face is then defined for the recommender system.
Furthermore, the relative relationships between landmarks
are incorporated to improve the accuracy of the recommen-
dations.

The extracted features, represented by the coordinates of
facial landmarks, are compared against a database of stereo-
typical face images. Based on this comparison, the system
provides users with suggestions for adjusting their facial ex-
pressions and positioning to align more closely with their
chosen stereotypical image.

11, Conclusion

In this study, we proposed a facial expression and pose
recommender system that leverages early facial landmark-
based face recognition methods to optimize facial expres-
sions and positioning for various social contexts. The sys-
tem provides personalized recommendations based on the
geometric relationships between key facial landmarks, with
the goal of enhancing users’ presentations in scenarios such
as public speaking, social interactions, and professional en-
gagements. Despite the limitations of landmark-based meth-
ods, such as sensitivity to pose variation, lighting, and aging
effects, these techniques remain highly effective for the ex-
pression and pose recommender because the variations in
facial pose and expression are essential.

In the future, expanding the dataset used for this proto-
type system is crucial. The current dataset is limited, and
constructing a more diverse and comprehensive collection of
stereotypical image data will enhance the system’s effective-
ness and its ability to handle a broader range of facial varia-
tions. Additionally, while proximity-based face recognition
systems have traditionally utilized the Euclidean distance to
compare facial landmarks, more advanced measures, such
as elastic distance with progressive penalties, could further
improve the accuracy and robustness of the system. Incor-
porating these advanced techniques will allow the system to
better accommodate variations in facial expressions, posi-
tioning, and environmental conditions, ultimately leading to
more accurate and reliable recommendations for users.
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