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What is it?

Remote controlled robot

Send controls to drive

Receive image from bot to navigate

Can move left, right, forward, backwards




Overview of Hardware Pipeline
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Online Resources Used

1-Zybo Z7 Pcam 5C Demo
2-Digilent Pmod IPs
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Zybo Z7 Pcam 5C Pipeline (Modified for Z7 10)

5 A semmn
wden_dynclk + MLARLS2M -
= 5_awi_lite_achk LAY, MMES
4 5_awi lite m_axi mm2s,_aclk +
mivi2s_frame ptr_out]50]
5 a6 adk pod ik 5 oviciecking 0 m i mmzs adk 0 PR
5_ad aresetn locked _Dvidocdng® m_axi s2mm_aclk L.
e mms_introut
olk_in1 5_ands_s2mm_ack
L PoueClk sAmm_introut
PlealhEX Sarigich: axi resetn
Fing Wizard alodedin At o
b 2 Video Diract Memary A
7 ing_v1.0
1 . '
T
I
rst_vid_clk_dyn
g
L slowest_sync_ck mio_resat ..
+ et
— ext resetin bus,strucl_reset|20] i
o 3w resatin peripheral_reset[00] ph
clken
| mib_debug sys st interconnect_aresetnl(:0]
3 v out
dem Jockad perigharal_arasatn{00) Bl iming ot + |
MIPICS|2 RX_O o 5_ai aclken i
. Processor System Reset gen.clken fomie ]
h | + S AXIUTE resetn
MIPILD_PHY_R¥ 0 A+ exmiieei M BayeoRGE1 ) s e aresein
LD_PHY_RX Ryacuts | e AXI_GammaCorrection 0 e
video_adk =P LlE T T
4 S AXLLTE < adi Jite ackk StraamCk AXI Stream Master - [ } A Save Interface
b dphy_hs_dock : sSeam Reset_n A Lite_fieg Intl
dphy_clt Ip p 5o te aresetn Streamik
c A0 Stream Mastar | [rmted
dphy_dk lp.n AXI BayerToRGB v1 0 —d sSreamResetn +
dpiny_data_hs p[1:0] O pHY e ||} = AiliteCl
dphy_data hs n[10]  DhCilockedOu (= aduiliteReset n
dohy,_ data Jp_p[10] RODRCKHS =
dpty_data_Ip_n[1:0] 2OKEnControl = AXI_Gam
fRafiCle mwl[?‘ﬁ
aRst
alkF orcefxmade
$_ai Jita_aclk
5_awi |ite_aresetn

MIPI_D_PHY_RX 1.0 {Pre-Prod




Challenges of Pcam Demo on Zybo Z7 10

L. Zybo Z7-10 Zybo Z7-20
e Original Demo used for Zybo Z7 20
FPGA part XC7Z010-1CLG400C  XC7Z020-1CLG400C
Needs a lot more than 17,600 L HSPS OnchpADC  Yes Ve
LUTs (about 18k-22k) LookupTables (LUTs) 17,600 53,200
e Was able to reduce down to only Flp-flops 35200 106400
using 8k LUTs
Available Shield 1/0 32 40
Total Pmod Ports 5 6
Fan Connector No Yes
Zynq Heat Sink No Yes
HDMI CEC Support TX port only TX and RX ports
RGB LEDs 1 2




What makes it work?

Zybo Z7-10 fpga
Pmod camera

Motors hooked up to pmod
ESP-01s wifi chip
® Baudrate: 115200




Challenges

e Integrating different camera project with wifi and motor drivers
o VHDL Wrapper wasn’t updating

e Pmod camera IP cores had to be modified to fit on Zybo z710

e Powering the board with all the components
o  Too much power draw would cause the board to reset
o Hadto use seperate batteries for wifi

e Couldn’t get wifi pmod to work

o Had to use different wifi module
o Video transmitted slower than we hoped



Rubric

Attributes

Controls
Camera
User Interface

Demo and
Report

Low 25pts

Robot is controllable in some
form

Camera works

Video output to monitor
Control through gpio

Demo shows some parts
working

Performance
Medium 50pts
Robot can be controlled

remotely through wifi from
zedboard

Camera streams video over
wifi with low quality

Video output to monitor
control through

Demo shows the full system
working

High 75pts

Robot can be controlled
through wifi using android

app

Camera streams video
with high quality

Video output to android
app

Demo shows full system
working and includes a
clean overview of how

everything works
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