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Historic Mitchelville AR Tour: Design Document
1. Narrative Summary
This section will summarize the core narrative for Historic Mitchelville AR
Tour, and describe how we applied the thematic and interpretive
elements of our narrative to designs of virtual scenes for an augmented
reality (AR) prototype application we propose to develop in the next
phase of the project.
1a. Interpretive Strategy

3D models by FAU MFA students Ledis
Molina and James Jean-Pierre.

We have designed an immersive and interactive augmented reality tour experience of Reconstruction-era
(1861-1900) narratives for Historic Mitchelville Freedom Park on Hilton Head Island, South Carolina.
•

•

•

Mitchelville was the first Freedman’s town established in
late fall 1862, built and inhabited by formerly enslaved
Africans known today as Gullah Geechee, who Union
troops emancipated throughout coastal Beaufort
County.
Captured by the Union army in the Battle of Port Royal
Sound in late 1861, Beaufort and the surrounding Sea
Soldier with Gullah Geechee at the Mitchelville
Islands became the strategic headquarters of the US Union
site on the former Drayton Plantation, 1862 (Library of
Southern campaign for the duration of the Civil War.
Congress).
Mitchelville was a central part of the Port Royal Experiment, an effort by Lincoln and Northern
abolitionists to help Gullah Geechee people become citizens, and arguably the first Civil Rights
movement in the American South.

Our project, tentatively titled Mitchelville AR Tour: Stories of Emancipation & Freedom, applies an
interpretive strategy of using immersive scenes within Historic Mitchelville Freedom Park to educate the
public on the struggles and heroism of the Gullah Geechee people. These 3D virtual scenes will not only
visualize Mitchelville as it existed in 1862, but also contextualize the town within the larger narrative of
the Port Royal Experiment and Reconstruction. Designs we have made for the prototype highlight
neglected African American history and Gullah Geechee cultural heritage, and visitors will experience
little-known stories of emancipation struggles from throughout Beaufort County, such as:
•
•

•

Robert Smalls heroic commandeering of a Confederate war ship, the Planter, and escape with
his Gullah Geechee family from Charleston to the forts on Hilton Head Island (1862).
Emancipation Oak celebration at Camp Sexton in Port Royal, and first reading of the
Emancipation Proclamation to Gullah Geechee freed people, including Gullah Geechee Union
regiments (1863).
Harriet Tubman’s work as a spy and scout for emancipation raids up the Combahee River with
some of the first Gullah Geechee recruits in the Union army (1865).
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Some narratives are from sites that are part of the Reconstruction Era National Historical Park (NHP),
while others have South Carolina State historical markers. Although Mitchelville and other heritage sites
are listed in the Green Book of South Carolina and Gullah Geechee Cultural Heritage Corridor Commission,
they are still not well known as tourist destinations for visitors to the area. Our project seeks to use
emerging technologies to raise awareness of these sites to increase tourism, and to educate both visitors
and the public at large on their significance.
Our augmented reality tour
app for Historic Mitchelville
Freedom Park will tell the
story of Gullah Geechee
struggles for emancipation
and freedom during the
Reconstruction Era
throughout Beaufort County,
including the Emancipation
Oak at Camp Saxton, the
house of Robert Smalls in
Beaufort, and the Combahee
River where Harriet Tubman
helped free nearly 800 Gullah
Geechee in one raid.
1b. Narrative and Thematic
Elements
The core elements of our AR tour design was guided by three humanities themes as described in our
narrative document. These themes relate to critical work by contemporary historians like Eric Foner,
Henry Louis Gates Jr, and J. Brent Morris in the Beaufort County area to correct the record on
Reconstruction, and other community efforts such as Reconstruction Beaufort, that resulted in the
establishment of the Reconstruction Era NHP in 2019. Our themes recognize that Reconstruction started
in Beaufort County with the Port Royal Experiment, and the Gullah Geechee people with black
abolitionists from the North were at the center of the struggle for freedom and Civil Rights:
1. Reconstruction began during the Civil War when the Union army occupied Hilton Head Island in
1861, and troops began to emancipate Gullah Geechee from the surrounding Beaufort County
Sea Islands. The establishment of Mitchelville and the Penn Center school in 1862 were
cornerstones of the first Civil Rights movement in the South called the Port Royal Experiment, a
revolutionary program established by the Lincoln administration and the Philadelphia Freedom
Society to help Gullah Geeche people become African American US citizens. Our scenes will
contextualize Mitchelville into this larger Reconstruction narrative.
2. The struggles and heroism of Gullah Geechee people and Northern black abolitionists during the
Reconstruction Era were suppressed in the South after the Reconstruction Era, which led to
many important narratives being left out of history books in the twentieth century. For instance,
the first black soldiers in the Union army were the First and Second South Carolina Regiment at
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Camp Saxton on Port Royal Island,
composed of Gullah Geechee freedmen
from surrounding plantations, and
established in May 1862 (well before the
Emancipation Proclamation). Emancipation
stories about Gullah Geechee heroes like
Robert Smalls are still underrepresented in
media, and even the emancipation efforts
of famous personalities like Harriet
Tubman in South Carolina are not well
known to the public. Our narratives will
feature theses African American
protagonists.
Illustrations of Camp Saxton and Mitchelville from Frank Leslie's
3. Mitchelville was built and inhabited by
Illustrated Newspaper Feb 1863 (Library of Congress).
Gullah Geechee people emancipated in the
Carolina Sea Islands. Therefore any representation of Mitchelville must also include the cultural
heritage of the Gullah Geechee residents, which includes their unique creole language
communicated through storytelling and song, as well as their rhythmic music and dance
expressions. It is not well known to the public that popular twentieth century African American
artistic expressions like the song Kumbayah (“Come By Here” in Gullah) and The Charleston
dance craze of the 1920s were Gullah Geechee influenced. Our scenes will educate the public
about the African American heritage of this unique culture by incorporating Gullah Geechee
storytelling, music, and dance experiences.
1c. Reaching a Broad Audience
We are developing an extended reality (XR) design pipeline that will allow us to create interactive scenes
set in Mitchelville within a 3D game environment, and then publish the scene content to multiple
platforms for widest distribution of our narrative to the public. XR is an umbrella term for emerging
technologies that use mobile phones and headsets to create a 360 spatial experience that surrounds you
for an immersive effect. Our prototype will have functional examples of sample scenes ported to the
following XR platforms:
1.
2.
3.
4.

Augmented Reality (AR) – Free on-site self-guided tour with a downloadable mobile app.
Mixed Reality (MR) – Paid ($15) on-site guided tour using a Magic Leap headset.
Virtual Reality (VR) – Paid ($5) downloadable Steam app for popular VR headsets.
360 Web Site (360) – Free 360 interactive web page that has educational links and videos.

2. User Experience
This section shows preproduction designs for the prototype, including concept art, storyboards, 3D
models, and narrative script examples for three interpretive scenes at key locations in Historic Mitchelville
Freedom Park. We are designing the tour narrative to be nonlinear using location portals in the app, so
visitors can explore Mitchelville in a variety of ways. Each portal will feature a unique historical scene and
virtual tour guide, so that repeat visitors can find portals they might have missed, and new portals can be
added as tour stops over time.
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2a. Visualizing Mitchelville in a Game Engine
We used historical photography and period
maps to visualize the Mitchelville structures and
Gullah Geechee residents in the Unity 3D game
engine. This example recreates the style of
houses built and military clothes worn by the
Gullah Geechee residents of Mitchelville in
1862:
Right: Photo of Mitchelville residents and Union soldier by Henry
Moore, 1862 (Library of Congress).

3D game engine visualization of Mitchelville houses on the Former Drayton Plantation using a historical photograph as
reference (Unity terrain models and historical figures created by FAU graduate students Ledis Molina and James Jean-Pierre,
Spring 2020).
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2b. Experiential Design & Innovation
Spatial Design Frameworks: Each location on the AR tour will feature an interpretive 3D scene that will
surround and immerse visitors in the stories and culture of Mitchelville. We are using a novel experiential
design framework to develop interpretive elements that balance three types of play in each scene:
1. Screenplay – The story or script design for each scene that delivers interpretive elements
through a tour guide narrator and character dialogue interaction. In the prototyping stage,
visitor responses will be explored through game-like text choices or verbal speech-to-text
translation. This design element will be particularly important for educating visitors on the
Gullah Geechee language that was spoken by residents of Mitchelville.
2. Gameplay – The gamified or competitive interpretive elements of play in each scene that we
design to engage visitors by giving them interactive goals or challenges. We use player-centric
game design frameworks like Mechanics, Dynamics, Aesthetics (MDA) to create dynamic
interaction events that promote the perceptual experience of Flow, a psychology concept
related to immersion in games.
3. Roleplay – The performative or dramatic role we give visitors to direct them within a Mise-EnScene design, so that they feel immersed in a theatrical play or movie. We take a
performatology approach to designing character interaction, which bases AI control and actor
generated 3D animation on believable artistic techniques rather than trying to realistically
simulate historical personalities.
In each tour location, these three elements of play will be delivered by the app through interaction with
a unique virtual tour guide, such as a Gullah Geechee resident of Mitchelville or a famous personality like
Frederick Douglass. The life-sized guide will greet visitors as if they are part of the scene (roleplay), such
as an abolitionist in training or Union soldier recruit. Then the guide will introduce historical protagonists
like Harriet Tubman or Robert Smalls, and serve as the narrator for the rest of the scene (screenplay). As
the scene progresses, at some point the guide will invite visitors to perform a simple task to complete a
goal related to the narrative (Gameplay), such as help Tubman find and lead enslaved people to freedom.
To implement these design goals, some of the innovative and interdisciplinary research we will develop
in the prototyping phase will be:
•

•

Interactive Artifacts using Photogrammetry: Computer
Science faculty at USCB will use photogrammetry
techniques to digitize artifacts from previous digs of the
Mitchelville site, as well as other Reconstruction-era
artifacts that are relevant to our scenes from collections
in Beaufort County. We will then include the digitally
preserved artifacts in our applications so visitors can pick
them up and interact with the 3D objects, and get
detailed information on their history and context.
Performative Scenes using Virtual Production: FAU
Theater Arts and Multimedia faculty will collaborate on
creating believable animation for interactive characters
and tour guides using our Rokoko virtual production
system. Multimedia graduate students will work with
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We will use photogrammetry to create 3D models
from 360 photos of historical objects, so visitors
can interact with artifacts in AR and VR scenes
(photogrammetry sample of Robert Smalls’ statue
by USCB faculty Brian Canada, 2020).
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•

acting and dance students to motion capture
choreography for our prototype scenes. Dance faculty
will work with dance students to research authentic
Gullah Geechee dance movements like the Ring Shout,
and then choreograph a culturally sensitive performance
that we will motion capture. We will then collaborate
with NCSU Computer Science faculty to trigger the
animation using game AI in order for our historical
characters to interact with visitors.
FAU multimedia students will use virtual production
Smart Tour Guides using Game AI: NCSU Computer
to collaborate with theater arts students on the
Science faculty and students will collaborate with FAU
performance of historical characters (Pictured FAU
graduate students Richie Christian, Ledis Molina,
Multimedia faculty and graduate students to develop a
and Brandon Martinez, Fall 2019).
smart tour guide that will speak directly to visitors,
making eye contact, and interact with them within our
scene narrative. We take a computational cinematography and performatology approach to
designing game AI based on techniques from cinema and the performing arts, in order to create
believable acting for interactive characters.

2c. Sample Interpretive Scenes
We designed three interpretive scenes for the discovery phase, which will serve as a guide for
developing the prototype:
Emancipation Day Scene (January 1st 1863)
•

•

•
•

•

3D Interactive Tour Guide: Gullah
Geechee Mitchelville resident as tour
guide modeled after Aunt Pearlie Sue
character played by Gullah performer
Anita Singleton-Prather.
Language: English and some Gullah
Geechee. Tour guide will teach a few
Gullah words to visitors.
Location: Mitchelville main gazebo kiosk
around central oak tree.
Scene: Interpretive elements to educate
Illustration of the Emancipation Proclamation celebration in Port Royal
about the Port Royal Experiment and the
with crowds of Gullah Geechee addressed by the first black Union
significance of the Emancipation
regimen (Library of Congress).
Proclamation to the Civil War and Civil
Rights. Cultural heritage elements include Gullah Geechee language,
spirituals and dancing.
Screenplay: Tour guide invites you to the Emancipation Proclamation
reading and celebration at Camp Saxton, Port Royal, where there was
both military and Gullah Geechee elements in the celebration under
The Emancipation Oak tree. The scene will feature a military salute by
the first black Union soldiers and Gullah Geechee ring shout dancing.
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•
•

Roleplay: The tour guide treats visitors as abolitionists from the North touring Beaufort County
to learn about the Port Royal Experiment.
Gameplay: Aunt Pearlie Sue will invite you to learn some Gullah Geechee dance steps and
complete the ring shout circle dance under the Emancipation Oak.

The Emancipation Day scene will feature Gullah Geechee spirituals and ring shout dancing, where the shouter used a tapping stick for rhythm
because drums were banned in South Carolina. Left: “The Old Plantation” 18th century painting attributed to John Rose in Beaufort County showing
enslaved Africans dancing with the tapping stick (Abby Aldrich Rockefeller Folk Art Museum). Center: Historic Mitchelville Freedom Park main
gazebo area (photo by Topher Maraffi, 2020). Right: Aunt Pearlie Sue as Gullah tour guide, holding the tapping stick, and inviting visitors to dance
(concept art detail by Topher Maraffi, 2019).

Emancipation Day Preproduction Concept Art, 3D Model Design, and Storyboard Samples
FAU multimedia faculty and students in Topher Maraffi’s fall 2019 visual design and previsualization
courses created preproduction artwork for the Emancipation Day scene:

Sample concept illustrations, storyboard, and Lincoln 3D model by Topher Maraffi. Aunt Pearlie Sue 3D model created by FAU graduate student
James Jean-Pierre (Fall 2019).
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Combahee River Raid Scene (June 2nd 1863)
•

•

•
•

•

•

•

3D Interactive Tour Guide: Abolitionist Frederick
Douglass was selected as the tour guide for this
scene because he wrote extensively about Harriet
Tubman.
Language: Frederick Douglass and Harriet Tubman
will speak English, while some of the freedman and
black Union soldiers will speak some Gullah.
Frederick Douglass will be the virtual tour guide for the
Location: Mitchelville Prayer House open area and
Combahee River Raid scene. 3D model and textures by FAU
surrounding trees.
graduate student James Jean-Pierre (2019).
Scene: Interpretive elements to educate on
emancipation efforts around Mitchelville in Beaufort County,
and the daring Civil War exploits of Harriet Tubman as a spy
and scout.
Screenplay: Douglass will introduce himself and Tubman, with
dialogue adapted from his letters and other writings, and
narrate the scene of the raid up the Combahee River.
Roleplay: Douglass will address visitors as new Union recruits
who are interested in helping with a special mission to
emancipate people up the Cambahee River, with
Col.Montgomery and Harriet Tubman.
Gameplay: Douglass will ask visitors to help Harriet
emancipate people hiding in the trees by leading them to her,
so she can lead them to the boats and freedom.

Right:Harriet Tubman photo from 1865 that reads “nurse, spy and scout”(Library of Congress).

The Combahee River Raid scene will be set near the Prayer House in Mitchelville, and will feature Frederick Douglass and Harriet Tubman. Left:
Illustration of Combahee River Raid from Harper’s Weekly (1863). Center: Historic Mitchelville Freedom Park prayer house area (photo by Topher
Maraffi, 2020). Portrait of abolitionist Frederick Douglass, who will act as a virtual tour guide (National Archives).
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Combahee River Raid Preproduction Concept Art, 3D Model Design, and Storyboard Samples
FAU multimedia faculty and students in Topher Maraffi’s fall 2019 visual design and previsualization
courses created preproduction artwork for the Combahee River Raid scene:

Sample concept illustration and storyboard by FAU undergraduate student Dawn Davidson. Virtual production 3D models and game engine
environments created by FAU graduate student Ledis Molina, Alberto Alvarez, and Brandon Martinez (Fall 2019).

Legacy of Robert Smalls Scene (May 13th 1862)
•

•
•

•

3D Interactive Tour Guide: Older Congressman
Robert Smalls will introduce his younger self,
and narrate the scene.
Language: English and some Gullah from the
younger Robert Smalls.
Location: Toni Morison dedicated bench near
the observation deck over the marsh. The
Planter ship can sail up to the dock.
Scene: Interpretive elements to educate on
Smalls as a Gullah Geechee war hero and
Captain, whose bravery influenced Lincoln’s
decision to let emancipated Africans join the
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Congressman Robert Smalls will be the virtual tour guide and
narrator of his own story as a young Gullah Geechee who
emancipated himself and became a war hero (3D model by FAU
graduate student Ledis Molina, Fall 2019).

FAU Design Doc by Topher Maraffi 2020

•
•
•

Union army, and who became one of the first members of Congress, buying the Beaufort house
of his former owner.
Screenplay: Older Smalls narrates the story of younger Smalls escape from Charleston on the
Planter, and then captaining the ship until the end of the war.
Roleplay: Congressman Smalls addresses visitors as Union soldier recruits.
Gameplay: Help Captain Smalls make blockade runs to liberate Charleston by cannon fire on
Confederate ships.

The Robert Smalls Legacy scene will be set near the Toni Morrison dedicated bench in Mitchelville, and will feature both a young and old Robert
Smalls narrating his life. Left: Harper’s Weekly article on Robert Small’s 1862 escape from Charleston by commandeering the Planter ship
(National Archives). Middle: Bench dedicated to Mitchelville by the Toni Morrison Foundation (photo by Topher Maraffi, 2020). Right:
Congressman Robert Small portrait by Mathew Brady (Library of Congress), and the Beaufort house Smalls bought where he had been formerly
enslaved (Library of Congress).

2g. Virtual Preproduction Sample
For the Combahee River Raid scene, we used virtual production technology to capture an FAU student’s
performance of Harriet Tubman into the Unreal game engine using Rococo motion-capture suits and HTC
Vive trackers. The animation assets were then used in our multi-modal pipeline to perform headset tests
in Unity game engine for the Magic Leap MR headset and Oculus Quest VR headset. Click here for a video
demo of the tests: https://tophermaraffi.com/2020/06/08/mitchelville-ar-tour/
Virtual production samples of FAU graduate and undergraduate students creating animation assets for
the Combahee River Raid scene, using an iPad to shoot the performance with a virtual camera:

FAU graduate and undergraduate multimedia students do a virtual production shoot for the Combahee River Raid scene. Pictured: Harriet Tubman
performed by Ledis Molina. Virtual camera operators Dawn Davidson and Alexandra Lusaka. Virtual production operators Alberto Alvarez and
Brandon Martinez. Support actors Juan Aragon, Robert Barclay, and Brandon Cela.
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Render tests of the Combahee River Raid footage of the Harriet Tubman virtual production shoot in Unreal game engine (3D model by FAU
graduate student Ledis Molina. Environment and visual effects by FAU graduate students Alberto Alvarez and Brandon Martinez.

2h. 2-Column Script Sample
Sample interpretive script for Combahee River Raid scene showing Frederick Douglass introduce himself
and Harriet Tubman, developed using an 1868 letter that Douglass’ wrote to Tubman for her authorized
biography written by Sarah Hopkins Bradford (Scenes in the Life of Harriet Tubman, 1869). Harriet
Tubman dialogue developed from the same biography describing first-hand accounts of the raid up the
Combahee River.
Greetings my fellow abolitionists and new recruits to this
sacred cause of deliverance. Allow me to introduce myself,
my name is Frederick Douglass, enslaved from birth in Talbot
County, Maryland, until I impersonated a sailor and made my
escape to Philadelphia. I have no accurate knowledge of my
age, never having seen any authentic record containing it. I
do not remember to have ever met an enslaved person who
could tell of his birthday. I was not allowed to make any
inquiries of my master concerning it. He deemed all such
inquiries on the part of a slave improper and impertinent,
and evidence of a restless spirit…

-

Dialogue and narration adapted from the
autobiographies: The Narrative of the Life of
Frederick Douglass (1845) and The Life and
Times of Frederick Douglass (1881).

I am here in the South by leave of the Secretary of War, Mr.
Edwin Stanton, who gave me a pass similar to this one in
August 1863, as his agent to recruit for the US Colored
Volunteers. Notice the Postmaster General added a note
“Pass this bearer, Frederick Douglass, who is known to be a
free man.” It was even signed by Lincoln himself, who I met
for the first time that day. Perhaps you may want to know
how the President of the United States received a black man
at the White House, I will tell you how he received me — just
as you have seen one gentleman receive another, with a
hand and a voice well-balanced between a kind cordiality
and a respectful reserve. I tell you, I felt big there!
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As visitors walk into the Prayer House area of Historic
Mitchelville Freedom Park, the distinguished figure of
Frederick Douglass greets them.

Douglass shows visitors his travel pass, similar to this one
that Major Stearns provided him for his Washington trip to
meet Lincoln and plead the case for equal treatment of
black union troops in the war effort (1863).
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From the first, I, for one, saw in this war the end of slavery;
and truth requires me to say that my interest in the success
of the North was largely due to this belief. Mr. Lincoln asked
me to state particulars why I came to visit him in
Washington. I replied that there were three particulars
which I wished to bring to his attention. First, that colored
soldiers ought to receive the same wages as those paid to
white soldiers. Second, that colored soldiers ought to receive
the same protection when taken prisoners, and be
exchanged as readily, and on the same terms, as any other
prisoners... Third, when colored soldiers performed great
and uncommon service on the battle-field, they should be
rewarded by distinction and promotion, precisely as white
soldiers are rewarded for like services…
Just two months before I met with President Lincoln, our
Second South Carolina Volunteers under Col Montgomery
proved my point that colored soldiers can perform to the
highest standards. It involved my good friend and fellow
abolitionist Harriet Tubman, who also escaped slavery in
Maryland, and became the most famous conductor on our
Underground Railroad. Known as “Moses” to those she led
to deliverance in the North, and “General Tubman” to the
abolitionist John Brown, Harriet was sent as a nurse, scout,
and spy to the battle lines in Port Royal. She was the special
agent of Col Montgomery, working with freedman who
showed up as “contrabands” in the camps, who helped
Harriet and Montgomery to map the defenses of the
surrounding plantations. Their most famous operation has
become known as the Combahee River Raids, where they
emancipated upwards of 800 enslaved Gullah. Here, take a
look at this Harpers Weekly magazine article from July of
that same year describing the whole affair…
The difference between Harriet and I is very marked. Most
that I have done and suffered in the service of our cause has
been in public, and I have received much encouragement at
every step of the way. She, on the other hand, has labored in
a private way. I have wrought in the day – she in the night. I
have had the applause of the crowd and the satisfaction that
comes of being approved by the multitude, while she has
been witnessed by a few trembling, scarred, and foot-sore
bondmen and women, whom she led out of the house of
bondage, and whose heartfelt, “God bless you,” has been
her only reward. The midnight sky and the silent stars have
been the witnesses of her devotion to freedom and of her
heroism. Excepting John Brown – of sacred memory – I know
of no one who has willingly encountered more perils and
hardships to serve our enslaved people than she has.
- Adapted from an 1869 letter to Harriet Tubman
as a preface for her biography.
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Lincoln may be included in the scene as a 3D character to
visualize their meeting (photo by Mathew Brady, 1864,
Library of Congress).

July 4th 1863 Harpers Weekly article on the Combahee River
raids, and featuring illustrations of a Gullah Geechee named
Gordon who went from enslaved to a Union soldier in the
Second South Carolina regiment.
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Gen. Hunter asked Harriet if she would go with several gunboats up the Combahee River, the object of the expedition
being to take up the torpedoes placed by the rebels in the
river, to destroy railroads and bridges, and to cut off supplies
from the rebel troops. She said she would go if Col.
Montgomery was to be appointed commander of the
expedition. Col. Montgomery was one of John Brown's men,
and was well known to Harriet. Accordingly, Col.
Montgomery was appointed to the command, and Harriet,
with several men under her, accompanied the expedition. I
am pleased to say that both Col Montgomery and Gen
Hunter were strong supporters of the cause I urged
President Lincoln to take, of enlisting freedman to take up
arms. A war undertaken and brazenly carried on for the
perpetual enslavement of colored men, calls logically and
loudly for colored men to help suppress it.
- Adapted from the authorized biography: Scenes
in the Life of Harriet Tubman by Sarah Bradford
(1869)
Gen Hunter, in charge of the Department of the South, after
capturing nearby Fort Pulaski, declared General Order No. 11
on May 9th, 1862, which states: “Slavery and martial law in a
free country are altogether incompatible; the persons in
these three States — Georgia, Florida, and South Carolina—
heretofore held as slaves, are therefore declared forever
free.” Gen Hunter then enlisted the first colored soldiers in
the Union army, the First South Carolina, and Col
Montgomery enlisted the Second South Carolina, both
composed of Gullah Geechee from Hilton Head and other
islands in Beaufort County. It was these men that Col
Montgomery and Harriet Tubman led into the rice
plantations up the Combahee River. Now keep in mind
Harriet did not speak the Gullah they talked on Hilton Head,
as she tells it, “Dey laughed when dey heard me talk, an' I
could not understand dem, no how.” But the enslaved
people had heard of “Moses”, and they trusted her even
when they didn’t trust the “Yankee Buckra”, who their
masters described as devils with horns and tails.
When the enslaved people heard that Lincoln's gun-boats
come to set them free, they came running in such a flurry
the boats became overwhelmed. Col. Montgomery said to
Harriet “Moses, you'll have to give 'em a song.” So Harriet
lead them in song to settle them down. Harriet described the
scene thus “"I nebber see such a sight," said Harriet; "we
laughed, an' laughed, an' laughed. Here you'd see a woman
wid a pail on her head, rice a smokin' in it jus as she'd taken
it from de fire, young one hangin' on behind, one han' roun'
her forehead to hold on, 'tother han' diggin' into de rice-pot,
eatin' wid all its might; hold of her dress two or three more;
down her back a bag wid a pig in it.”
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Col. James Montgomery was a staunch abolitionist and
proponent of enlisting black soldiers and guerilla tactics to
defeat the Confederacy. He worked closely with Tubman as
a spy and scout on the Combahee River Raid.

The First South Carolina (Gullah Geechee) regiment
was formed by Gen Hunter in May 1862 (and then
disbanded because Gen Order 11 was rescinded by
Lincoln), and then formed again in August with
Lincoln’s secret approval (photo of the regiment at
Camp Saxton for the reading of the Emancipation
Proclamation on Jan 1st, 1863 (Library of Congress)
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Here comes Harriet now… Recruits, General Tubman,
the Moses of her people, needs your help today! There
are enslaved people hiding in the trees. Find them and
lead them to Harriet so she can take them to freedom.
Once she has a full boat, they will sail for Hilton Head
Island, where the free town of Mitchelville welcomes
them home. Don’t keep Harriet waiting, go now!

3. Technical Specifications
This section explains our development pipeline and Content
Management System (CMS) for creating, managing, storing, and
disseminating the Mitchelville AR Tour content to multiple extended
reality (XR) platforms.
3a. Multimodal XR Platform Approach
Testing the Mitchelville Tour applications in

We have designed a multimodal production pipeline to distribute 3D the Magic Leap MR headset and Oculus Quest
scenes developed in a game engine (Unity and/or Unreal) to multiple VR headset in Fall 2019 (Pictured: FAU
graduate students Ledis Molina, Monisha
XR platforms, including augmented reality (AR) mobile devices and
Selvaraj, and Alberto Alvarez. With Aimee
Arias, FAU Associate Dean of Research).
mixed reality (MR) headsets in the park, a downloadable app for
virtual reality (VR) headsets, and a 360 interactive web page. The
difference between these platforms is a matter of immersion and accessibility. AR is very accessible
because it works as an app on most mobile phones, but the immersion is limited because it
superimposes digital content on the live camera feed of a very small screen. MR is more immersive
because it maps physical objects on the site to place digital objects on or behind real objects, but it is
less accessible because it requires an expensive headset like the Magic Leap One. VR is also very
immersive because it places 3D content within an entirely digital environment, but it is still less
accessible because the headsets are not as common as traditional flat computer screens. 360 web
content is constrained to a 2D computer screen, so is not as immersive, but very accessible.

Left: AR apps superimpose digital content on the camera feed of a mobile phone. Middle: MR headsets like the Magic Leap create
3D maps of the real site so that digital content can be placed on or behind real objects like a bench. Right: VR also requires a
commercial headset, but the real world is entirely generated by a 3D game simulation. (3D photogrammetry model of Robert
Smalls’ statue generated by USCB faculty Brian Canada. 3D game engine simulation of Mitchelville by FAU graduate student Ledis
Molina, Spring 2020).
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Prototype Development Pipeline (Game Engine Assets -> AR/MR/VR/Web)
We have tested a production pipeline that takes the 3D media assets we created, such as 3D models
through photogrammetry and animation by performance capture, and imports them to a 3D game
engine (Unity and/or Unreal) for development. We then set up the interactive scene for each platform’s
software development kit (SDK), such as ARCore for mobile phones or Lumin for Magic Leap headsets, in
order to export the final app to the appropriate hardware. Being able to export scene content to a
variety of platforms has the potential to create a wider range of immersive experiences for a more
diverse audience:
•

•

•

•

AR Mobile Phone Experience (On-Site): Visitors will be able to download a free app for their
phone to do a self-guided tour of the park. The interface will be location-based, with a historical
map that has locations of our main scenes. We will use either physical markers to designate
locations to experience the AR tour, or GPS in the phone itself. Visitors will use the map to
navigate to a scene location, and then turn on the AR to view the scene through their phone’s
camera. A virtual tour guide will greet the visitor superimposed on the camera feed of their
phone, and historical structures and figures will create the scene content.
MR Headset Experience (On-Site): We are designing a mixed reality guided tour app, where
small groups of visitors will be able to rent Magic Leap headsets for a more immersive
experience. Mixed reality headsets allow visitors to see the real world while using spatial
computing to map 3D structures. We will design scenes that integrate virtual tour guides and
historical structures into the real space of each location, so that Frederick Douglass can walk out
of a doorway in the Prayer House or Robert Smalls can sit on a real bench. The live tour guide
will make sure that visitors follow scenic directions, and may be performatively integrated into
the scenes.
VR Headset Experience (Steam): Consumer grade VR headsets like the Oculus Rift and HTC Vive
are becoming very popular for online gaming sites like Steam. The new wireless headset, Oculus
Quest, sold out when it was released in 2019. We are designing a VR Mitchelville Tour app using
the 3D media assets developed for the AR and MR tours by incorporating 360 photography of
park locations as backgrounds. VR users who purchase the app ($5) will be able to experience a
simulation of visiting Mitchelville without physically traveling to Hilton Head Island. Because VR
headsets fill the users point of view with 360 content, this view of our content will be highly
immersive.
360 Browser Experience (Web): We will render the VR app experience to a 360 web page with
clickable interaction, and host it on an educational web site for the project. Online users will be
able to experience our scenes on any computer screen for the widest distribution of content.
The web site will also expand on educational media that is not practical in other types of tours,
hosting short video documentaries that USCB Communications faculty and students shoot in
Beaufort County on Reconstruction and Gullah Geechee cultural heritage.
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3b. Emerging Technologies and Innovation
•

•

•

We tested the Combahee River Raid virtual
production assets in the lab with the Magic Leap
headset. The 3D characters, Frederick Douglass as
tour guide and Harriet Tubman as protagonist, were
visible as life-sized characters moving in the lab
space (see demo video), but were not compatible
with the constraints of the interior space. The
spatial computing experience requires that scenic
content be designed for a specific site location and
perspective, which for the Combahee River Raid
scene is an open field in the Prayer House area of
Historic Mitchelville Freedom Park.

We traveled to the Hilton Head site in January and
March to take 360 photography at several locations
throughout Historic Mitchelville Freedom Park, and
processed the imagery to create 360 backgrounds or
skyboxes in the Unity game engine. Such 360 imagery
allowed us to use a VR headset to visualize how the
scene will look in the real-world setting of the park,
becoming an important step in developing AR
experiences off-site. Our initial technology tests (see
video demo) was believable enough to not only use as
a remote design procedure, but can also serve as
another way of distributing the tour content to VR
consumers on platforms like Steam.
We are doing parallel development for the Museum
of Discovery and Science in downtown Fort
Lauderdale to develop AR tour exhibits with virtual
docents. We have shot 360 imagery of the inside of
the museum, and created VR simulation tests of an
AR Prehistoric Florida exhibit in the Oculus Quest
headset. The simulation features a virtual docent that
will interact with visitors to the museum, and narrate
a scene where young dinosaur hunters in-training use
a gadget to go back in time and search for a
Smilodon, one of the few prehistoric animals in
Florida. The work is part of our United Way funded
collaboration with the museum to teach high school
students emerging technologies in the summer,
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Technology test of our Combahee River Raid scene in the
lab using a Magic Leap headset (simulation by FAU
graduate student Ledis Molina, Frederick Douglass 3D
model by James Jean-Pierre, Spring 2020).

We shot 360 imagery for each tour location, such as
the Prayer House area shown here, to map onto a
background for the VR simulation (Photography by
Topher Maraffi, Spring 2020).

VR test of the Combahee River Raid scene in the Oculus
Quest headset (3D models by FAU graduate students
Ledis Molina and James Jean-Pierre, Spring 2020)
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called App-titude, which we are using as a model for making this project more sustainable.

FAU multimedia faculty and graduate students are also using this multi-modal development pipeline to simulate AR STEM exhibits for
the Museum of Discovery and Science (MODS). Left: VR simulation using 360 imagery of MODS and a virtual docent for a Prehistoric
Florida exhibit test (3D models and simulation by Richie Christian). Right: VR test of Frederick Douglass in Mitchelville (3D models and
simulation by Ledis Molina and James Jean-Pierre. All 360 imagery by Topher Maraffi, Spring 2020).

4. Sustainability Plan
4a. Virtual Tourism & Maintenance
We have worked with Historic Mitchelville
Freedom Park to design our AR Tour so that it
complements
their
2019
five-year
development plan. New park structures have
been proposed to the Hilton Head Chamber of
Commerce, including a visitor’s center,
interpretive model houses, and classrooms.
Since tour experiences will be digitally
produced, we will have the flexibility to adjust
scene locations as the park landscape evolves.

Map view of the Historic Mitchelville Freedom Park Master Plan with AR tour
scenes added (map graphic by WLA Studios and Proun Designs LLC, 2019).

Historical artifacts from several archeological digs may be displayed in the visitor’s center, but the digital
models produced from our photogrammetry work will both preserve the artifacts and provide a more
interactive way of learning about the objects. One of the technical innovations of our project is the
design of a multimodal XR pipeline with several experiential outlets for reaching the public, both free
and paid, with proceeds going to the park’s emerging technologies maintenance. These online apps have
the potential to generate virtual tourism that drives real-world tourism, and include:
1. On-site AR self-guided tour mobile app (free), and AR guided tour with Magic Leap headsets
($15).
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2. Off-site VR tour experience app on Steam and other VR subscription platforms ($5).
3. Educational 360 Web site that can drive tourism to Mitchelville (free).

4b. High School Student Internships & XR Summer School
One strategy we have for sustainability is to teach
members of the local community XR app design, so that
they can maintain and continue developing content for
the park. We will work with staff from Historic Mitchelville
Freedom Park and nearby USCB faculty in Bluffton, SC to
design an internship program for high school students that
features a multi-week summer school component. FAU
faculty have collaborated on a similar program with the
We have proposed a Mitchelville and Reconstruction themed
Museum of Discovery and Science (MODS) in downtown
XR summer school program at USCB, modeled after our
Fort Lauderdale for over five years. The United Way of
successful App-titude collaboration with the Museum of
Discovery and Science in Fort Lauderdale (FAU faculty teaching
Broward County funded internship program for MODS is
MODS App-titude students AR app development in summer
App-titude, where we teach high school students from
2019).
Broward County how to research STEM content on exhibit
themes, such as Wetlands or Prehistoric Florida, and then how to design augmented reality enhanced
research posters on their topics. Students who participate in the FAU duel-enrollment summer course
get college credits. Using this successful summer program as a model, we have proposed to conduct a
similar summer course on the Mitchelville AR Tour humanities content, teaching students how to design
AR research posters on project content, and further develop the XR apps. We will start planning the
summer program and collaborate to start enlisting local donors in the prototyping phase, to potentially
begin conducting AR Tour App classes at USCB in summer 2022.
4c. 360 AR Tour Educational Web Site
We are planning to construct a 360 web site as part of our development plan for this project, where
there will be a simulation of the tour experience, and additional video documentaries and articles on
related content. The prototype will include:
•
•
•
•

Map of Mitchelville with scene portals to 360 web page (graphic).
Clickable links to short documentaries on Gullah history and culture, including interviews of
elders in the community.
Connecting Reconstruction history to Civil Rights and contemporary Gullah Geechee culture.
Links to additional online resources like the Reconstruction Era National Historical Park, Gullah
Geechee Cultural Corridor Commission, and The Green Book of South Carolina.

4c. USC-Press Reconstruction Reconsidered Series Companion Book
We are developing a book proposal, at the request of USC-Press, as another venue for distributing the
interdisciplinary research going into this project and the innovative ways we are using emerging
technologies to present humanities content. The edited volume will be proposed for the USC-Press
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book series Reconstruction Reconsidered, with series editor Brent Morris as one of our humanities
advisers. We intend for this unique text to spur interest in our humanities themes beyond the single lens
of Civil War history, and for sustainability of the park, increase tourism to Mitchelville and other
locations in Beaufort County related to Reconstruction and Gullah Geeachee heritage.
4d. Hardware and Software Updates
We will provide hardware and software updates and maintenance during the period of performance for
all grants, including the design and hosting of the project web site, starting in the prototyping phase.
During that time, we will work with local constituents such as Historic Mitchelville Freedom Park and
USCB to identify potential donors for internships and summer programs that will teach people in the
community how to update, maintain, and even further develop the software and hardware components
of the project. Planning and donor identification will be part of the prototyping phase of the project, and
community participation will be part of the production phase.

5. Outline of Broader Humanities Content the Project Will Explore
5a. Mitchelville and Civil Rights
We will explore content related to our humanities themes that focus on Mitchelville as being part of the
first Civil Rights movement in the South, the Port Royal Experiment. We will work with Historic
Mitchelville Freedom Park on educational content related to their high concept of “Citizenship in a free
society”, as described in their five-year master plan:
Mitchelville is a story of the triumph of freedom over slavery as a way of life, a pivotal point in American
history, the start of the enjoyment of citizenship rights guaranteed to other Americans, but previously
denied to America’s builders, the formerly enslaved. However, it also is a guide post, reminding us that a
country established upon the noblest and highest ideals has yet to achieve them to the fullest extent; and
has much to learn about itself from its own history. – HMFP Business Case and Preliminary Long-Range
Plan (2019)

Mitchelville was founded on citizenship ideals in October 1862, by
Major General Ormsby M. Mitchel, in charge of the Department of the
South on Hilton Head Island for only one month before he died of
yellow fever. An abolitionist and religious man, he ordered a section of
the former Drayton plantation to be set aside for a self-sufficient
village for the emancipated slaves, who were still considered
“contrabands of war”. Mitchel knew freedom was coming, however,
because Lincoln had indicated in September that he would sign the
Emancipation Proclamation by years end.
On October 12th Mitchel spoke about his vision for the freedman’s
village at the nearby First African Baptist Church, where he noted that
“a gang of fifty men” were constructing new houses “at a rate of six a
day.” Mitchel also made it clear to the congregation how important the
new town was as an experiment in citizenship for them:
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Mitchelville was named after Gen Ormsby
Mitchel, who died of yellow fever only a few
weeks after giving the order for
construction to begin on the Freedman’s
village (Photo by Mathew Brady, 1862.
Library of Congress).
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You have a great work to do, and you are in a position of responsibility. The whole North, all the people in
the free States, are looking at you and the experiment now tried in your behalf with the deepest interest.
This experiment is to give you freedom, position, home and your own families – wives, property, your
own soul. You shall till and cultivate your own crops; you shall gather and sell the products of your
industry for your own benefit; you shall own your own savings….This is only for yourselves; but if you are
successful this plan will go all through the country and we will have answered the question that has
puzzled all good thinking men in the world for one hundred years. They have asked “What will you do
with the black man after liberating him?” We will make him a useful, industrious citizen. We will give him
his family, his wife, his children – give him the earnings of the sweat of his brow, and as a man we will give
him what the Lord ordained him to have (Boston Daily Advertiser 1862).

5b. Reconstruction and Civil Rights Narratives in Beaufort County
The Port Royal Experiment was conceived by Boston abolitionist Edward L Pierce, who in February 1862
Lincoln requested Secretary of the Treasury Salmon P Chase put in charge
to deal with the Port Royal “contrabands” issue. Pierce travelled to Hilton
Head to assess the situation and interview Gullah Geechee living there
who had no permanent homes and little food. He then organized
charitable organizations to donate goods and services, and sent around
sixty “Gideonites” or missionaries to the Beaufort County area. We will
explore narratives of first-hand accounts from some of those Pierce sent,
such as Charlotte Forten’s writings of her experience as the first Northern
black school teacher at the Penn School, who arrived on Hilton Head in
October when Mitchelville was first being constructed:
It was on the afternoon of a warm, murky day late in October that our
steamer, the United States, touched the landing at Hilton Head. A motley
Charlotte Forten volunteered as the
assemblage had collected on the wharf, — officers, soldiers, and
first black school teacher to teach
"contrabands" of every size and hue: black was, however, the prevailing
Gullah Geechee in Beaufort County,
and published her experiences (New
color. The first view of Hilton Head is desolate enough, — a long, low,
York Public Library).
sandy point, stretching out into the sea, with no visible dwellings up- on
it, except the rows of small white-roofed houses which have lately been
built for the freed people. – Life on the Sea Islands by Charlotte Forten, The Atlantic (1864).

The Port Royal Experiment was implemented throughout
Beaufort County , including Beaufort itself and St Helena Island.
The historic USCB college building, then the Beaufort Public
Library, was converted into housing for Gullah Geechee freed
people before consolidating them to Mitchelville:
A large building which was once the Public Library is now a
shelter for freed people from Fernandina. Did the Rebels
know it, they would doubtless upturn their aristocratic noses,
and exclaim in disgust, "To what base uses," etc. We confess
that it was highly satisfactory to us to see how the tables are
turned, now that "the whirligig of time has brought about its
revenges." We saw the market-place, in which slaves were
sometimes sold; but we were told that the buying and selling
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In 1862, the USCB College building, then the
Beaufort Library, was converted to a shelter for
Gullah Geechee until towns like Mitchelville were
established (Library of Congress).
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at auction were usually done in Charleston. – Life on the Sea Islands by Charlotte Forten, The Atlantic
(1864).

Other missionaries Pierce sent in 1862, Laura M
Towne and Ellen Murray, founded the Penn School.
The original building stood where the Baptist Brick
Church currently stands on St Helena Island, which is
now part of the Reconstruction Era National
Historical Park. The Penn School continued as a
privately funded trade school until the 1940s, when it
transitioned to a Gullah Geechee community center.
In the 1960s, the Penn Center hosted Civil Rights
movement retreats with Dr. Martin Luther King Jr and
other activists, such as the Southern Christian
The legacy of the Penn School as part of the Port Royal Experiment
Leadership Conference in 1966. King even wrote part was to host Civil Rights activists like Martin Luther King Jr and
others in the 1960s (1966 Southern Christian Leadership
of his 1963 “I have a Dream” speech while on retreat Conference, Stanford Library Special Collections).
at the Penn Center. Educational content on our web
site will explore the legacy of the Port Royal Experiment for African American civil rights in the 1960s,
and show how it is still relevant today.
5c. Gullah Geechee People and their Popular Culture Legacy
The formerly enslaved people of Mitchelville and other coastal areas along the Gullah Geechee corridor
from the Carolinas to Florida have a rich cultural legacy that we will explore in our educational content.
The Gullah Geechee language will be featured in our scenes and on our web site, such as Forten’s
account of speaking to an elderly evening student:
Harry, the foreman on the plantation, a man of a good deal of natural intelligence, was most desirous of
learning to read. He came in at night to be taught, and learned very rapidly. I never saw any one more
determined to learn. We enjoyed hearing him talk about the "gun- shoot,"—so the people call the capture
of Bay Point and Hilton Head. They never weary of telling you "how Massa run when he hear de fust gun."
"Why did n't you go with him, Harry?" I asked.
"Oh, Miss, 't was n't 'cause Massa did n't try to 'suade me. He tell we dat de Yankees would shoot we, or
would sell we to Cuba, an' do all de wust tings to we, when dey come. 'Bery well, Sar,' says L 'If I go wid
you, I be good as dead. If I stay here, I can't be no wust; so if I got to dead, I might 's well dead here as
anywhere. So I 'll stay here an' wait for de "dam Yankees."' Lor', Miss, I knowed he was n't tellin' de truth
all de time. – Life on the Sea Islands by Charlotte Forten, The Atlantic (1864).

Oral storytelling was central to the Gullah Geechee culture, as
was spirituals, rhythmic music, and circular dance. Forten wrote
about the ring shout dance done by both children and adults:
In the evenings, the children frequently came in to sing and
shout for us. These "shouts" are very strange, — in truth,
almost indescribable. It is necessary to hear and see in order to
have any clear idea of them. The children form a ring, and
move around in a kind of shuffling dance, singing all the time.
Four or five stand apart, and sing very energetically, clapping
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The art of Gullah Geechee Ring Shout dancing
(Abby Aldrich Rockefeller Folk Art Museum).
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their hands, stamping their feet, and rocking their bodies to and fro. These are the musicians, to whose
performance the shouters keep perfect time… Prince, a large black boy from a neighboring plantation,
was the principal shouter among the children. It seemed impossible for him to keep still for a moment. His
performances were most amusing specimens of Ethiopian gymnastics. – Life on the Sea Islands by
Charlotte Forten, The Atlantic (1864).

In the years following Reconstruction, former plantation owners returned and enacted Jim Crow laws
and black codes to regain a system of white supremacy in much of the South. The Klu Klux Klan was
founded in 1866 by ex-confederate soldiers to actively resist Reconstruction efforts and intimidate
African Americans who had been given land by the Bureau of Refugees, Freedmen, and Abandoned
Lands (Freedmen’s Bureau). After the Freedmen’s Bureau was disbanded by Congress in 1872, and
Federal troops withdrawn from the South, many Gullah Geechee in the isolated Sea Islands began
migrating to cities like Charleston where there were more opportunities. Charleston then became the
hub for migration to Northern cities through its busy port. Mitchelville became abandoned except for
some close-knit families.
We will explore how Gullah Geechee cultural heritage had an impact on American popular culture in the
early twentieth century, through both migration and cultural appropriation. From Br’er Rabbit folktales
popularized by Walt Disney to the first black Opera in George Gershwins’s Porgy and Bess, Gullah
Geechee language and culture are at the root of American popular culture. The earliest version of the
popular folk song Kumbaya (Gullah for “Come By Here”) was Robert Winslow Gordon’s 1926 recording
of a Gullah Geechee singer named Henry Wylie in Darien, Georgia. The Charleston dance craze that
became an international phenomenon in the 1920s had Gullah Geechee roots.

Our project will touch on the popular culture legacy and appropriation of Gullah Geechee storytelling, music, and dance. Left:
1881 illustration of Br’er Rabbit Gullah folk tale in Joel Chandler Harris Uncle Remus story (UNC Documenting the American South).
Middle Left: 1935 production of Gershwin’s Porgy and Bess set in Gullah neighborhoods of Charleston (Library of Congress). Middle
Right: Robert Winslow Homer made the first recording of the Gullah spiritual Kumbaya in 1926 for the American Folklife Center
archive (Library of Congress). Right: Charleston dance “Queen” Bee Jackson dancing in front of the Jenkins Orphanage building in
Charleston with some band members for a Fox Movietone newsreel in 1926 (USC Moving Image Research Collections).

The Jenkins Orphanage, created in the 1890s to get orphaned Gullah Geechee children off the streets of
Charleston, formed a popular marching band that toured New York and London every year. Playing with
donated Civil War instruments on the streets of New York City, ragtime pianist Willie “The Lion” Smith
biography credits the Jenkins Orphanage Band as inspiring New York musicians and theater producers to
incorporate “Geechee songs and steps” into some of the earliest black musicals, such as Runnin’ Wild
(1923), which featured James P Johnson’s song The Charleston. White Broadway producers started
incorporating the new dance in their New York and London shows as well, creating an international
sensation. At the height of the dance’s popularity in 1927, white New York dancer Bee Jackson, billed as
the “Charleston Queen” in London, stated to Collier’s Magazine “The Charleston is a distinctly Negro
dance that originated on the islands of Beaufort County on the South Carolina Coast”.
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