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ME102B: Seed Planting Robot

ME 102B: Group 28: Charlize Niswanger, Sebastian Pescal, Jared Sitton

Opportunity
Planting seeds is a physically demanding task for individuals with personal gardens, especially

the elderly, and those with back problems who endure significant physical strain. The seed-planting robot
addresses these challenges by automating the seed planting process, including drilling holes and inserting
seeds. Equipped with wheels and handles, the device allows users to easily move it to their desired
location for planting seeds. This solution is especially beneficial for small-scale gardens or controlled
environments, reducing manual effort and ensuring precise and efficient seed placement. Our initial
design incorporated a rake to cover up the holes and a driving system, which we cut to reduce complexity.
We had no desired speed for the system, only that the auger would be able to successfully dig through dirt
and to not be burdened by the weight of itself, which we were able to accomplish.

High-Level Strategy
The seed-planting device is a user-operated tool with attached wheels for easy manual

positioning, making it accessible and efficient for small-scale gardens. The planting process is initiated
via a button press, which starts the automated seed planting sequence. The user can adjust the depth of the
hole, ranging from 2 to 4 inches, using a potentiometer to accommodate different types of seeds. Users
can fill the funnel with their seeds of choice, which will automatically fall into the seed sorter. Upon
pressing the button, the auger will begin turning according to a depth determined by the potentiometer. To
begin the auger will drill downwards, then return to its original position.

Once the auger completely finishes moving, the seed sorting system activates, separating the
seeds one by one, and letting them fall down the tubing and into the hole drilled by the auger. The system
operates with three key components: the opening, motor and cover discs. The opening disc aligns the
isolated seed with the dispensing tube. The motor disc rotates by 60 degrees, controlled via an encoder, to
position the seed slot over the opening. Finally, the cover disc prevents multiple seeds from being
dispensed and protects the mechanism from potential jams. This mechatronic device has two degrees of
freedom, with vertical and rotational motion, three DC motors, a button and potentiometer analog input,
uses an ESP32 PICO, and operates by switching between states using events. This project uses elements
from statics and materials as the basis of basic equations used to determine motors required and the
project structure.

Function Critical Decisions
The auger system consists of three levels aligned by four shafts secured with shaft collars to

ensure stability and precision during operation. The top and bottom plates align the lead screw and auger
bit, while the middle plate connected to the lead screw nut enables controlled vertical motion. The system
utilizes two motors to execute the drilling process. Motor 1, mounted to the middle plate, rotates the auger
bit to drill into the soil. Motor 2, mounted to the top plate, rotates the lead screw, moving the middle plate
vertically. To ensure smooth and reliable operation a flexible shaft coupling that transitions from 6mm to
10mm securely connects Motor 1 to the auger bit and Motor 2 to the lead screw. This setup ensures
efficient drilling and accurate control over the hole depth for planting seeds.

Upon button activation, the auger system begins drilling a hole for a set duration based on the
desired depth. The drill depth is scaled based on the potentiometer value using the equation:

Hole Depth = (Pin / Pmax ) * (4 in)

The drilling duration is calculated with the Motor 2’s specified RPM, the pitch of the lead screw
and the desired depth:

Auger Duration = (60s/251 rpm) * (4 in) / 0.0787 in/rev
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Utilizing the 12 V motor specifications and the auger dimensions we can check if it can
accomplish the required torque to drill the hole on soft dirt. Soft dirt has a shear strength of approximately
25 kPa.

𝑇
𝑑𝑟𝑖𝑙𝑙

= τ · 𝐴 · 𝑟

𝑟 = 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟
2 = 13

2 = 6. 5 𝑚𝑚 = 0. 0065 𝑚

𝐴 = π𝑟2 = π(0. 0065)2 = 1. 33 × 10−4𝑚2

𝑇
𝑑𝑟𝑖𝑙𝑙

= 25000 𝑘𝑃𝑎 · 1. 33 × 10−4𝑚2 · 0. 0065 𝑚
𝑇

𝑑𝑟𝑖𝑙𝑙
= 0. 0216 𝑁 · 𝑚

The motor is capable of producing this torque without issue. The motor power output can also be
checked at 130 rpm and 0. 0216 𝑁 · 𝑚

ω = 130 · 2π
60 = 13. 61 𝑟𝑎𝑑/𝑠

𝑃
𝑑𝑟𝑖𝑙𝑙

= 𝑇
𝑑𝑟𝑖𝑙𝑙

· ω = 0. 0216 · 13. 61 = 0. 294 𝑊
The motor can provide this power without problems. Finally operating can be analyzed as well.

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 =
𝑇

𝑑𝑟𝑖𝑙𝑙

𝑇
𝑠𝑡𝑎𝑙𝑙

· 𝐼
𝑠𝑡𝑎𝑙𝑙

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 = 0.0216
2.156 · 5 = 0. 05 𝐴 =  50 𝑚𝐴

The motors current required is far below the rated limit of 5 A.

Integrated Physical Device

Figure 1. Full Assembly Figure 2. Top View

The above figures 1 & 2 depict the full assembly from a side and top down view. The listed
components are the critical parts to keeping the system together and in motion. The funnel is held up by
aluminum gage wire, and leads directly into the seed sorter, which is mounted on the edge of the table.
The tubing runs from the seed sorter and directly down to the end of the auger and lead screw. The four
wooden dowels surrounding the lead screw and auger keep the motion smooth and linear, and prevent
wobbling as the system drills. The dowels and two 12V motors are mounted on a 3D printed, inset plane
that is screwed into the table. The motor that spins the auger and the auger itself are connected to a
platform that is connected to the lead screw, and this platform moves up and down as the lead screw turns.
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The bottom blue 3D printed platform connects the dowels and the leadscrew, and the auger passes through
a hole in the bottom to reach below. Two breadboards are used to secure the arduino, actuation button,
potentiometer, the 5V motor driver, and many wires. The second breadboard leads the 12V power supply
and connects the 12V motor driver to the ground, while also powering the 12V motors. The below figure
shows a simplified model of the system without any wiring or breadboards, and helps visualize the
mechanical parts of the system. The circuit diagram can be seen in figure 3.

Figure 3. Circuit Diagram

Figure 4. CAD Model Figure 5. State Diagram

Figure 5 shows the simple state structure of the finished assembly. There are three main states-
idling, drilling, and sorting. In the idling state, the machine is doing nothing and is simply awaiting input.
When the button is pressed, a timer is started that is determined by the potentiometer level, and this timer
will set how far and long the auger will drill for. This process cannot be interrupted, as we originally
allowed for this, but it created issues in resetting the auger if it had not finished drilling or had not
returned to its starting spot. However, if the button is pressed while the system is augering, after the drill
resets the state will return to idling. After the auger returns to its original position, the seed sorter begins,
which operates on a very brief timer. The seed sorter will first turn faster to overcome any slight friction
caused by the close fit of parts. After the seed sorter finishes, the whole system returns to the idling state.

Reflection
Future students would benefit from getting the nuts and bolts details of their project flushed out

early on, especially before the shop reflection. Having a rough SolidWorks mockup helps visualize where
you want components to go, and what your overall system looks like, and also gives students a headstart
on milestones. We were able to finish up the software and assembly of the system days in advance of the
respective milestones, which was great for us being able to make small design tweaks and to reprint parts.
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Appendix

Bill of Materials

Components Description Quantity Cost/Item Total Link

Base Plate Base with electronics 1 Water Jet 0.00 N/A

Top Plate
Motor attachment and aligns
rods 1 3D Print 0.00 N/A

Drill plate

Attached to lead screw
enabling vertical motion and
holds auger 1 3D Print 0.00 N/A

Bottom Plate Align auger bit and rods 1 3D Print 0.00 N/A

Motor Mount - Drill
plate Attach motor to Drill plate 1 3D Print 0.00 N/A

Auger Bit
13mm Auger with 10mm
attachment 1 Borrow 0.00 McMaster

Wooden Rods 1/2 in Dia. 4 1.75 6.99 Amazon

Flexible Shaft
Coupling

6 mm to 10 mm shaft
connection 2 9.99 19.98 Amazon

Lead screw and Nut
Controls vertical motion of
auger 1 13.99 13.99 Amazon

Shaft Collar Constrain 1/2 in rods 8 1.37 10.99 Amazon

12V Power Source 12V, 2A, Powers motors 1 8.98 8.98 Amazon

Gear motor (no
encoder)

12 V, 130 RPM, 300 mA, 22
kg⋅cm (310 oz⋅in), 5A 2 Borrow(Tom) 0.00 Dfrobot

Gear motor w
encoder

6 V, 410 RPM, 100 mA, 1.3
kg⋅cm (18 oz⋅in), 1.6 A 1 Borrow(Tom) 0.00 Pololu

Opening Disc
Housing component (Rigid) -
3D printed 1 3D Print 0.00 N/A

Motor Disc
Attached to Motor Shaft - 3D
printed 1 3D Print 0.00 N/A

Housing Cover
Housing component (Rigid) -
3D printed 1 3D Print 0.00 N/A

Motor Mount
Attach motor to Baseplate at
30 degrees 1 3D Print 0.00 N/A

Set Screw Shaft
Collars Stabilize Motor Disc 1 2.00 2.00 McMaster

12V Power Source 12V, 2A, Powers motors 1 11.99 11.99 Amazon

2x2 Wooden Legs Elevates baseplate 4 2.49 9.97 Home Depot

Casters
To mount on the legs to allow

4 3.37 13.49
Amazon

https://www.mcmaster.com/2754A86/
https://www.amazon.com/Yaliuliu-10PCS-Dowels-Macrame-Unfinished/dp/B0CQK3K1DP/ref=sr_1_5?crid=2OSPU2LDIJ74Y&dib=eyJ2IjoiMSJ9.5Pjm79OMD8InNWy8j5yigoACBsZvsjRSMvNZi0NY66Qo1ni_mKW11ZYUmU3Yh_f7eXS3Vv4CVFmkB3ennejS_THQaCcqD0aBvgg52_SA-W2R5k_7XdRKRG8ZVzUcy1yJhWJoNUV4_Dd8TTRx89tfBzxHhLkAT18BOiFf9aBUpNj6B_tH7nvU5_jWxzjNFySqPSFyqW94ExPuwkfhbic5Vm3tiOQQsXyp3jxb3TnKyRpkZovy_nf2W2l2gQgkx0zqzpyjEYxFfMQEe6XmrmEgb2xAXF1F2hYebTJAefiNvR0_u01oQ_7-R0kMS-jc5uwy4dCGNwkIvEsHy_iPS_9DkYayiNj5dfymv5UPTDqWjYppCzCt0k6J_RcvTSl9ELO3iZc0YoJTDpdZriLulLrO05m3IhNF2FjSNGuMrJZBNWswL2hYnd68-HHRwl96FLPD.AKe4mvH4ITH1vjuQIZmmIvN_Dou77m9Vz7NaeYOnLj4&dib_tag=se&keywords=1%2F2%2Bwooden%2Brods&qid=1734618472&sprefix=1%2F2%2Bwooden%2Brods%2Caps%2C197&sr=8-5&th=1
https://www.amazon.com/D20-L25-Flexible-Aluminium-Connector/dp/B0C179NVZD/ref=sr_1_1_sspa?crid=E4B1EV9J8CIL&dib=eyJ2IjoiMSJ9.BoEsGDfMQtrWr6Foky20jU0V2uCmjtaNUqA3IAzAH8Cr4hRenxVr9tLEtGsEm4xae9nge3NiakMk2tu9bINl34ibZPWuDNV8fR-wInLekx6EjbI_ma2y1wdbJtMWITOAU466grripPGz_Y7GWFRRFNwnCnbaPVcVU9bhRXZX2WV4WEel4cGGVSq1lORC_KlqWR69JCvWhz6ejO40eErrGecavF4u_qMglmV06fVsMzk.X0zuuNYeVfklGy5zCfc7YmYl-8k5WSJjk4dRRP6pRRY&dib_tag=se&keywords=coupling%2Bfor%2B6mm%2Bto%2B10mm&qid=1730242515&sprefix=coupling%2Bfor%2B6mm%2Bto%2B10mm%2Caps%2C126&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/ReliaBot-Tr10x8-Starts-Printer-Machine/dp/B085DYVC9L/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.76d54fcc-2362-404d-ab9b-b0653e2b2239%3Aamzn1.sym.76d54fcc-2362-404d-ab9b-b0653e2b2239&crid=19K3VD75627UW&cv_ct_cx=100mm%2Blead%2Bscrew%2BT10&dib=eyJ2IjoiMSJ9.zCmmzmbw8OXEWy5ZNBsRneBszC_OCqeY6AaQrfeWM9eqVfafQIv5AlYm5J2fBXr36n1fO1oGgbvJOJT0gFXH8w.xObnorqvdf2WYJsURq9XJbdMJ1pnyC46daDU1XeN5jg&dib_tag=se&keywords=100mm%2Blead%2Bscrew%2BT10&pd_rd_i=B085DYVC9L&pd_rd_r=b9a5e39f-5261-4ffe-8477-3a2911efc165&pd_rd_w=QTD0E&pd_rd_wg=IoGOj&pf_rd_p=76d54fcc-2362-404d-ab9b-b0653e2b2239&pf_rd_r=05SD2RC1DE1TNANGD4XX&qid=1730275328&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=100mm%2Blead%2Bscrew%2Bt10%2Caps%2C137&sr=1-1-6024b2a3-78e4-4fed-8fed-e1613be3bcce-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
https://www.amazon.com/Yeebyee-Collars-Machinery-Industrial-Silver-1/dp/B0BYJWLKT7/ref=sr_1_3?crid=3IAXIHOJJR4B6&dib=eyJ2IjoiMSJ9.DNelQOteBF-ecgEMRDW65XkwIQ8bF2aSmeC-VoONbZJbIbzeFOo-yFZxs0gHmBgGl_kr1dO1N9p5WYRv7kNmEdK0EarAmNIlLdzp-XfCrDuqgCAL6x6zMqjQrCBR98cTpLP2UtlJm0ikPFqoHJ2TzNzo8iuSVbZxuyDoXfAMn7xuGv1WL-QYbZiZlNgFs-kz0-FEXM2G5dCh1qA9tlP_azRI4UbgYVGJ1SS-K1atSHI.12C769lynRSOdZu_4_LH1---rBCbT_J2jIPwwAnzIPk&dib_tag=se&keywords=1%2F2%2Bin%2Bshaft%2Bcollar&qid=1734618394&sprefix=1%2F2%2Bin%2Bshaft%2B%2Caps%2C197&sr=8-3&th=1
https://www.amazon.com/gp/product/B086T1N5R4/ref=ox_sc_act_title_2?smid=A3DR953R24FISV&psc=1
https://www.dfrobot.com/product-634.html?search=fit0186
https://www.pololu.com/product/2215
https://www.mcmaster.com/6056N12/
https://www.amazon.com/Adapter-Regulated-Switching-Interchangeable-Equipment/dp/B0BW673M1S/ref=sr_1_1_sspa?crid=2PPWCFCKP2J7Z&dib=eyJ2IjoiMSJ9.MXCSPrRnNJy3ltcifd2CzrJf4aQKAaUO4JhWnwoJiSwziiqsA8XtjOkt45mZHOJkvVFpP9FrkhPFWguqQiPXdzfGzPh68mb2HymGZTWCMfHdYqlD5AG_tqUtHpxvMCJfBjkbHDSEED38ndJu9BEpDfDkPVyCRcWIwElHBEgNTVuFZVWCD8rb-fefF3OiSH5RemADFch9LQBzJ_B3KvNe4p1JX_N1MN4tbFHhZDDTIk5s6oBWoNdKnahcrkCz6y0Gf7tGTboQUoJyQZvkRDppfJTVjHEUVysi3kAdzg1WDfE.F4yFNSRNsty4z_WHoZYHJTZlFfTzZE0oxbnz9aBkfF4&dib_tag=se&keywords=6V&qid=1734620992&sprefix=6v+%2Caps%2C266&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.homedepot.com/p/Alexandria-Moulding-1-1-2-in-x-1-1-2-in-x-3-ft-Poplar-Wood-Hobby-Board-0Q2X2-27036C/202563493
https://www.amazon.com/QNCZ-Excellent-Polyurethane-Furniture-Workbench/dp/B0BPHF6317?pd_rd_w=gsok8&content-id=amzn1.sym.59910fa8-b73c-408a-aa5f-d0b4e0aa42cb&pf_rd_p=59910fa8-b73c-408a-aa5f-d0b4e0aa42cb&pf_rd_r=RH88EAR9MFSRSYCWNSVX&pd_rd_wg=NB0C4&pd_rd_r=7b16d2f8-1dd7-46be-8bd4-bb6703a645f5&pd_rd_i=B0BPHF6317&psc=1&ref_=pd_bap_d_grid_rp_0_1_ec_pr_pd_nav_hcs_rp_1_t
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movement of housing

Plastic Funnel
Funnel to push seeds into
seed sorter 1 5.53 5.53

Amazon

Wood Glue Connect wood casters to
legs of the housing

1
6.00 6.00

Ace
Hardware

3 mm gage wire
Mount plastic Funnel on
baseplate 1 12.99 12.99 Amazon

Clear tubing
To guide seed from sorter to
hole 1 11.99 11.99

Amazon

3D Printer Filament For 3D printed components 1 13.99 13.99 Amazon

M3 Pan Head Phillips
Screws

M3 x 0.5 mm Thread, 15mm
Long 8 0.35 2.8

Ace
Hardware

M4 Pan Head Phillips
Screws

M4 x 0.7mm Thread, 20mm
Long 4 0.40 0.00

Ace
Hardware

M4 Hex Nut M4 x 0.7 mm Thread 4 0.33 1.32
Ace
Hardware

M4 Pan Head Phillips
Screws

M4 x 0.7mm Thread, 20mm
Long 4 0.40 0.00

Ace
Hardware

M4 Hex Nut M4 x 0.7 mm Thread 4 0.33 1.32
Ace
Hardware

M6 Pan Head Phillips
Screws

M6 x 1mm Thread, 35mm
Long for connecting opening
disc, mount and housing
cover 4 0.58 2.32

Ace
Hardware

M6 Hex Nut

M6 x 1 mm Thread for
connecting opening disc,
mount and housing cover 4 0.35 1.40

Ace
Hardware

No. 8 Wood Screw
No. 8 x 3/4 in, to attach
components to baseboard 8 0.37 2.99

Ace
Hardware

ESP32-PICO-Mini Micro-controller 1 Lab Kit 0 N/A

DRV8833
2.7-10.8V 1.5A PWM motor
driver board 1 Lab Kit 0 N/A

L298 Dual H Bridge
Motor Speed
Controller

6.5V-27V 7A PWM motor
driver board 1 15.99 15.99 Amazon

SUM: 177.02

https://www.amazon.com/dp/B00166GWZE?ref=ppx_yo2ov_dt_b_fed_asin_title
https://www.amazon.com/Sculpting-Aluminum-Bendable-Gauge-Thickness/dp/B09WD3XM59/ref=sr_1_8?crid=GLH7P6X9OBOU&dib=eyJ2IjoiMSJ9.PXOhVlIwmZ18DUkbbqpTigakIg_AoMrUFZY8mwAs5NdSBptFvg10qKnc32NxRoABEkERKzPhGq-LH_YrApO89qqzzPUbq-y7ziZdrF-iMU2PXPV-8jGifzce2aJrCf6a1mA1VV3qIiOy8yC-q2OPCXnDyYqQoSGvK3zqFjtbA9zz5AYN023cxApiLrFD7O9aBuL4V5mCVa5J9Ls8ogMCXYrrkvAHHNrAtWgqyR1Tc-qdtJnGUyvxsmhZFQ3wY1pTU7IxO-ud1_2jxDBZ07B996YnbLaGNQRK5MgmrdnVE0w.MwpxcndZRwDxnsbDnpz12YKsIwpgDC1eX3_qvFW_daE&dib_tag=se&keywords=bendable%2Bwire&qid=1729304209&sprefix=bendable%2Bwir%2Caps%2C189&sr=8-8&th=1
https://www.amazon.com/dp/B09DPMTQY6?ref=ppx_yo2ov_dt_b_fed_asin_title
https://www.amazon.com/ELEGOO-Filament-Dimensional-Accuracy-Cardboard/dp/B0BM739JRF/ref=sr_1_4?crid=MW1NBU41RTVF&dib=eyJ2IjoiMSJ9.qjtiXT-oXKR35eMOURX5MA0OSgwHfyRjTEj249lysVfXO4vIfUT1Jrw2Zzg-mKZQ9T0tAbDZERo1CG9HlNTkeTNJ-TPffou0k5C0dan-vQ_W_GOuzjpxNwmc0HpjB7RMMTxRg2EM3Yh7OtipyzG9tR2hjw2Im5ralKzFzJDoScsiLLOC3KqhO3s8mbvK6itA7CnHcpC0hjRGn732AoKSjZPmxNKQaXRDTXt7SlUoPLg.HvEdnmFxAYk8Bjoo0fpILd8LW7whg3HpEgd26Qq4ypc&dib_tag=se&keywords=pla+filament&qid=1734642732&sprefix=pla+filament%2Caps%2C134&sr=8-4
https://www.acehardware.com/departments/hardware/screws-and-anchors/wood-screws/5102082
https://www.acehardware.com/departments/hardware/screws-and-anchors/wood-screws/5102082
https://www.amazon.com/DROK-Controller-Regulator-Industrial-Optocoupler/dp/B06XGD5SCB/ref=sr_1_2_sspa?crid=2TEJGAQHIWNSJ&dib=eyJ2IjoiMSJ9.XVQEXNFwGCIYsosoS8koqo6RrO3PhxdirI0MwKyBGYZiB84ge-he2zY-XpAer8c1FtbMBSmZSpqNO4QKYdkoRqCB8FrkfVmT6sVQjdCgWoZU_cVHzLQLGMSUfSQXVYFQJd42iW-OStgitoZYT9QUolFYIZ4kwMDb0_GHOojLalNirWqUP6D7bt1byeKON1Yp4INmolTekVfJzt3N6cO0DJ7M3hvPNkdE1U3yTQaM7nQ.Vzwa7XSef60i4LogvIVFyS39-GbRTZWPnWfIWfiNsZU&dib_tag=se&keywords=dual%2Bh%2Bbridge%2Bmotor%2Bdriver&qid=1734643259&sprefix=dual%2Bh%2Bb%2Caps%2C202&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1


Niswanger, Pescal, Sitton 6

CAD Images

Full Isometric Assembly

Auger Transmission Subassembly Seed Sorter Transmission Subassembly
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Code

#include <Arduino.h>

#include <ESP32Encoder.h>

// Define Pins
#define LED_PIN 13
//Seed Motor & Encoder: Contorl Seed Sorter
#define BTN 27 // Button pin
//Auger Motor 1: Control Vertical Motion
#define BIN_1 33 // auger motor 1
#define BIN_2 15 // auger motor 1
//Auger Motor 2: Contol Drill
#define BIN_3 32 // auger motor 2
#define BIN_4 14 // auger motor 2
#define POT 34 // Potentiometer for controlling speed
//Seed Motor & Encoder: Contorl Seed Sorter
#define BIN_5 26 // seed motor
#define BIN_6 25 // seed motor
#define ENC_1 13 // Encoder input 1
#define ENC_2 12 // Encoder input 2

ESP32Encoder encoder;

// Setup variables ------------------------------------
// Setting PWM Properties
const int freq = 5000; // PWM frequency
const int resolution = 8; // PWM resolution (8-bit)
const int MAX_PWM_VOLTAGE = 255; // max PWM is 255

// State Variables
volatile bool sorterCheck = false; // Check if seed sorter finished
bool augerStarted = false; // Flag to track if auger is started
bool sorterStarted = false; // Flag to track if sorter is started

// Encoder Variables
const int encoderCPR = 6; // Encoder counts per revolution of
motor shaft
const float gearRatio = 75.81; // Gear ratio of the motor
const float degreesToRotate = 120; // Desired rotation in degrees
const float SeedM_PWM = 150; // Maximum PWM value
// Motor Control Timer
volatile bool deltaT = false; // check timer interrupt 2

// Computed Values: Encoder
float initialCount;
float targetCount;
float pulsesFor120Degrees;
float dynamicPWM;
float distRemaining;

// Button Variables
volatile bool buttonIsPressed = false;
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volatile bool DEBOUNCINGflag = false;
hw_timer_t * buttonTimer = NULL;
portMUX_TYPE buttonTimerMux = portMUX_INITIALIZER_UNLOCKED;
// Debounce variables
unsigned long lastDebounceTime = 0;
const unsigned long debounceDelay = 1000; // 1s debounce delay

// Auger Variables
const int Time_Per_Rotation = 239; // Time for Auger Motor to complete 1
rotation in milliseconds (60/251)
unsigned long augerDuration = 0; // Time for Desired Drill Depth

// Auger Variables
const float pitchDistance = 0.0787; // Vertical motion (inch) per
revolution
const float MIN_DrillDepth = 2;
const float MAX_DrillDepth = 4.0;
float holeDepth;

// POT Variables
const float MAX_POT = 4095;
float potValue;
float Scale;
int prevValue = 0;
int currentValue;

// System states
enum State { WAITING, SORTING, AUGERING };
State currentState = WAITING;

// Timer Variables
unsigned long startTime = 0;
unsigned long startTime_Seed = 0;
unsigned long lastCycleTimeA=0; // auger
unsigned long LastCycleTimeS=0; // sorter
unsigned long currentTime = 0;
unsigned long lastStepTime = 0;

// Initialization ------------------------------------
void IRAM_ATTR BTNisr() { // Button press isr

unsigned long currentTime = millis();
if ((currentTime - lastDebounceTime) > debounceDelay) { // Check

debounce delay
if (digitalRead(BTN) == HIGH) { // Ensure the button is pressed

buttonIsPressed = true;
timerStart(buttonTimer);

}
lastDebounceTime = currentTime; // Update last debounce time

}
}
void IRAM_ATTR onTime() {

portENTER_CRITICAL_ISR(&buttonTimerMux);
DEBOUNCINGflag = false;
portEXIT_CRITICAL_ISR(&buttonTimerMux);
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timerStop(buttonTimer);
}

void ButtonTimerInterruptInit() {
// Initialize button debounce timer
buttonTimer = timerBegin(80); // timer 0, MWDT clock period = 12.5 ns

*
// Attach the interrupt handler
timerAttachInterrupt(buttonTimer, &onTime);
// Stop the timer initially (debounce timer)
timerStop(buttonTimer);
timerAlarm(buttonTimer, 200000, true, 0); // 200000 * 1 us = 200 ms,

autoreload true
}

void setup() {
Serial.begin(115200);
//Setup Pin Modes
pinMode(BTN, INPUT); // Set button pin as input
pinMode(POT, INPUT); // Set Potentiometer as input
pinMode(BIN_1, OUTPUT); // Motor control pin for auger 1
pinMode(BIN_2, OUTPUT); // Motor control pin for auger 1
pinMode(BIN_3, OUTPUT); // Motor control pin for auger 2
pinMode(BIN_4, OUTPUT); // Motor control pin for auger 2
pinMode(BIN_5, OUTPUT); // Motor control pin for seed motor
pinMode(BIN_6, OUTPUT); // Motor control pin for seed motor

// Encoder Setup
ESP32Encoder::useInternalWeakPullResistors = puType::up; // Enable the

weak pull up resistors
encoder.attachHalfQuad(ENC_1, ENC_2); // Attache

pins for use as encoder pins
encoder.setCount(0); // set

starting count value after attaching
initialCount = 0;
pulsesFor120Degrees = encoderCPR * gearRatio * degreesToRotate / 360;

// Button Setup
attachInterrupt(BTN, BTNisr, RISING); // Interrupt on button press
ButtonTimerInterruptInit(); // Initialize timer for button

debounce

// Motor Setup
// configure PWM functionalities with channels to the GPIO to be

controller
ledcAttach(BIN_1, freq, resolution);
ledcAttach(BIN_2, freq, resolution);
ledcAttach(BIN_3, freq, resolution);
ledcAttach(BIN_4, freq, resolution);
ledcAttach(BIN_5, freq, resolution);
ledcAttach(BIN_6, freq, resolution);

}

// Main loop ------------------------------------
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void loop() {
// Check Potentiometer
currentValue = analogRead(POT);
if (abs(currentValue - prevValue) > 100) {

// Set Drill Depth
drillDepth();
Serial.print("Drill Depth: ");
Serial.println(holeDepth + MIN_DrillDepth); // Print the Drill Depth
prevValue = currentValue; // Update the previous

value
}

// EVENT CHECKER
if (CheckForButtonPress()) {

ButtonResponse(); // Handle button press
}

// Act based on the current state
switch (currentState) {

case WAITING:
// Wait for the button press to start the process
ledcWrite(BIN_1, LOW);
ledcWrite(BIN_2, LOW);
ledcWrite(BIN_3, LOW);
ledcWrite(BIN_4, LOW);
ledcWrite(BIN_5, LOW);
ledcWrite(BIN_6, LOW);
break;

case AUGERING:
if (augerStarted) {

turnAuger(); // SERVICE FUNCTION
}
break;

case SORTING:
// Start seed sorting process
Serial.println("In sorting state");
turnSeedSorter(); // SERVICE FUNCTION
break;

}
}

void drillDepth() {
// Pot Setup
potValue = analogRead(POT);
Scale = potValue / MAX_POT;
// Auger Setup
holeDepth = Scale * (MAX_DrillDepth - MIN_DrillDepth);
augerDuration = Time_Per_Rotation * (MIN_DrillDepth + holeDepth) /

pitchDistance;
}

// Call this function to start the auger
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void startAuger() {
startTime = millis(); // Capture the start time
augerStarted = true; // Set the flag to start the auger
Serial.println("Auger started.");

}

// Turn the auger motor ------------------------------------
void turnAuger() {

if (augerStarted) { // Check if the auger should run
unsigned long currentTime = millis(); // Get the current time
Serial.println("The auger is now turning for " +

String(2*augerDuration/1000) + " seconds");
while (currentTime - startTime < augerDuration) {

currentTime = millis(); // Get the current time
// Set Auger 1 Motor Speed - CCW
ledcWrite(BIN_1, LOW);
ledcWrite(BIN_2, MAX_PWM_VOLTAGE);
// Set Auger 2 Motor Speed - CCW
ledcWrite(BIN_3, LOW);
ledcWrite(BIN_4, MAX_PWM_VOLTAGE);

}
while (currentTime - startTime < (2.00 * augerDuration)) {

currentTime = millis(); // Get the current time
//Set Auger 1 Motor Speed - CW
ledcWrite(BIN_1, MAX_PWM_VOLTAGE);
ledcWrite(BIN_2, LOW);
//Leave Auger 2 Motor Speed - CCW

}
// After augerDuration, stop the motor and reset the augerStarted flag
augerStarted = false; // Stop the auger
Serial.println("Auger operation completed.");
// Stop all auger motors
ledcWrite(BIN_1, LOW);
ledcWrite(BIN_4, LOW);
ledcWrite(BIN_4, 0);
ledcWrite(BIN_1, 0);

startSorter(); // start seed sorter
currentState = SORTING; // Transition to sorting state after auger is

done
} else {

Serial.println("No auger start signal.");
}

}

void startSorter() {
startTime_Seed = millis(); // Capture the start time
sorterStarted = true; // Set the flag to start the sorter
Serial.println("Sorter started.");

}

// Turn the seed sorter motor ------------------------------------
void turnSeedSorter() {

// Stop all auger motors
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ledcWrite(BIN_1, LOW);
ledcWrite(BIN_2, LOW);
ledcWrite(BIN_3, LOW);
ledcWrite(BIN_4, LOW);
// Update Target
targetCount = initialCount + pulsesFor120Degrees;
// Rotate until target count is reached
ledcWrite(BIN_5, LOW);
while (encoder.getCount() < targetCount) {

// Set motor direction to forward
distRemaining = targetCount - encoder.getCount();
dynamicPWM = map(distRemaining, 0, pulsesFor120Degrees, 80,

SeedM_PWM);
ledcWrite(BIN_6, dynamicPWM);

// Account For Encoder Update Speed
if (distRemaining < 4) {

Serial.println("Stop Range Reached");
ledcWrite(BIN_6, 0);
break;

}
}

// Stop the motor
ledcWrite(BIN_5, 0);
ledcWrite(BIN_6, 0);

Serial.println("Target reached.");
initialCount = targetCount;

Serial.println("Seed sorter finished.");
currentState = WAITING; // Transition to sorting state after sorter is

done
sorterStarted = false; // Reset Values

}

// Button press handler ------------------------------------
bool CheckForButtonPress() {

if (buttonIsPressed && !DEBOUNCINGflag) {
portENTER_CRITICAL_ISR(&buttonTimerMux);
DEBOUNCINGflag = true; // Set debounce flag
portEXIT_CRITICAL_ISR(&buttonTimerMux);
timerRestart(buttonTimer); // Restart the debounce timer
return true;

} else {
return false;

}
}

// Button reset ------------------------------------
void ButtonResponse() {

// If we're already in the middle of a process, reset everything
if (currentState != WAITING) {

Serial.println("Button pressed again! Resetting process...");
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augerStarted = false;
sorterStarted = false;
currentState = WAITING; // Return to the waiting state
// Stop all motors
ledcWrite(BIN_1, LOW);
ledcWrite(BIN_2, LOW);
ledcWrite(BIN_3, LOW);
ledcWrite(BIN_4, LOW);
ledcWrite(BIN_5, LOW);
ledcWrite(BIN_6, LOW);

} else {
// If in WAITING state, start augering process
Serial.println("Button pressed! Auger starting...");
startAuger();
currentState = AUGERING; // Move to auger state
augerStarted = true; // Start auger

}

buttonIsPressed = false; // Reset button press flag
portENTER_CRITICAL_ISR(&buttonTimerMux);
DEBOUNCINGflag = false; // Reset debounce flag
portEXIT_CRITICAL_ISR(&buttonTimerMux);

}

Video Link:

Group 28 Seed Planter.mp4

https://drive.google.com/file/d/1YVWjFlKGCFnta9iEyQLHPWJ70n5BBuom/view?usp=sharing

